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To deeply explore the development mechanisms of Fishing Port Economic Zones (FPEZs),
this study utilizes the Regional Innovation System (RIS) theory and constructs and
applies a “Dynamics-Governance-Space” three-dimensional analytical framework. By
systematically reviewing relevant domestic and international literature from 2014-2024,
combined with keyword co-occurrence analysis and time-series data, the
multi-dimensional characteristics and research status of FPEZ development are revealed.
The results indicate that within the dynamics dimension, industrial upgrading and the
integration of the three industries contribute to economic growth; however, they
encounter challenges related to knowledge transfer and structural optimization. Policy
coordination and institutional innovation strive to overcome path dependence in the
governance dimension, with potential shown by diversified and digital governance.
However, the deepening of mechanisms and the evaluation of effectiveness remain
insufficient. Agglomeration-diffusion and network connectivity effects are emerging in
the space dimension, but quantitative research on spatial heterogeneity and externalities
is lacking. The study demonstrates that FPEZ development is a complex systemic process
involving the dynamic coupling of dynamics, governance, and space. The proposed
framework provides an effective tool for understanding this complexity. It also identifies
shortcomings in current research regarding quantitative analysis, governance
mechanisms, and innovation ecosystems. Future research should strengthen
methodological innovation and expand research topics to support the high-quality
sustainable development of FPEZs.

INTRODUCTION nomic agents. As a “resource-dependent” Regional Inno-

vation System, the Fishing Port Economic Zone (FPEZ) is
Utilizing a Regional Innovation System (RIS) theory per- manifested through f'our. key dimensions: knowledge ﬂqw,
spective, this paper constructs and applies an integrated actor networks, institutional embeddedness, and spatial
‘Dynamics-Governance-Space’ (D-G-S) framework to suc- characteristics. Community-level knowledge exchange is

cessfully extend RIS theory to Fishing Port Economic Zones crucial for the sustainability of small-scale fisheries.Z The
(FPEZs)—a typical resource-dependent region—and sys- construction of effective information-sharing networks fa-

tematically review FPEZ development research in China cilitates the flow of knowledge among fishers, researchers,
over the past decade. The theory of the Regional Innovation and‘ maznagers, thereby el.rlhancmg managerial adaptlYe ca-
System (RIS) describes a complex network of interactions Pacity- 'The FPEZ comprises a complex network 9f diverse
among research institutions, enterprises, government bod-  actors, 1nc1ud1r‘1g fishers, port managers, enterprises, gov-
ies, and other organizations within a relatively small geo- ~ernment agencies, risearchers, and Non—Governmer}tal Or-
graphical unit.! This network, formed through cooperation ganizations (NGOs).* These actor networks play a vital role
and other formal or informal contacts, facilitates knowl- ! knowledge e’_(Change 'and resource acquisition; for in-
edge creation, technology diffusion, and economic growth, stance, information-sharing networks can bolster the adap-

thereby fostering the continuous development of its eco- tive capacity of small-scale fishers in the face of change.®
Institutional embeddedness underscores that fishery activ-
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ities do not exist in isolation but are deeply embedded
within specific social, cultural, and political frameworks,
which enables community organizations to better anchor
fishery resources and wealth locally. This interplay be-
tween institutional change and spatial transformation
jointly influences the effectiveness of community gover-
nance.”The development of fishing ports also exerts so-
cioeconomic impacts on surrounding communities, even
those not traditionally reliant on fisheries.8 The concept of
‘space’ significantly influences fishers’ livelihoods and ac-
tivities, encompassing fishing grounds, landing sites, mar-
kets, and social integration within destination communi-
ties.” However, existing research offers insufficient
exploration of the mechanisms within the FPEZ as a quin-
tessential case of an RIS, with most studies focusing on
manufacturing or high-tech industries.

In 2023, the total economic output value of the fishery
industry was 3,266.996 billion Yuan, and the fishery popu-
lation was 15.9857 million, but the per capita net income
of fishermen was only 25,777.21 Yuan. The transformation
and upgrading of traditional fisheries, an industry with rel-
atively low profits and worker income levels that require
improvement, is very urgent.10 In essence, transformation
and upgrading consist of a series of micro-innovations in
technology, industry, management, and systems. To pro-
mote the continuous emergence of these innovations, it
is necessary to construct a regional development environ-
ment that stimulates endogenous impetus, effectively in-
tegrates resources, and fosters spatial interaction, aligning
completely with the core concerns of RIS theory. Through
the introduction of modern technology and management
concepts, new impetus can be injected into the fishery in-
dustry, which can not only effectively improve the income
level of fishermen but also promote the overall economic
development of the fishing harbour economic zone and en-
hance its added value.

To deeply reveal the “dynamics-governance-space”
three-dimensional mechanism of fishing port economic
zones and to lay a theoretical foundation for the future in-
troduction of empirical models, this paper, based on RIS
theory, constructs a three-dimensional interaction analysis
framework. It systematically reviews relevant domestic and
foreign literature from 2014-2024, aiming to fill the theo-
retical gaps in this field in mechanism mining and spatial
effect quantification.

1. SCOPE OF LITERATURE AND ITS KNOWLEDGE
MAPPING ANALYSIS

To explore the research progress of fishing port economic
zones in depth, this study primarily used the China Na-
tional Knowledge Infrastructure (CNKI) journal database
and dissertation database, with “fishing port” and “fishing
port economic zone” as core search terms. A total of 282
documents were retrieved, comprising 220 academic jour-
nal articles, 49 dissertations, and 8 conference papers; their
distribution is shown in Figure 1. Relevant policy docu-
ments issued by major coastal provinces and cities were
also included. The selection of literature is based on aspects
corresponding to the D-G-S framework within RIS theory:
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industrial dynamics and innovation activities (dynamics di-
mension), policy intervention and governance structure
(governance dimension), and spatial agglomeration and re-
gional linkage (spatial dimension). This approach ensures a
comprehensive literature foundation for subsequent analy-
sis and systematic review.

As seen in Figure 1, research related to fishing harbor
economic zones has an inverted U-shaped development
trend. 2018 to 2020 was the peak period for research in this
field, with research output reaching its zenith; 41 publica-
tions represented the highest annual number, which grad-
ually declined after 2020. Regarding the number of pub-
lications, China’s investment in research on fishing port
economic zones has been relatively limited.

In this study, keyword co-occurrence analysis was con-
ducted on 282 documents using Graphviz programming,
and the generated knowledge graph is shown in Figure 2,
where the dots represent nouns in the article, and the
closer to the center, the more frequently the noun appears
in the article. If two nouns are more relevant and appear in
the same literature, they are linked by a straight line, indi-
cating that they are often mentioned in sync in the study of
fishing port economic zones. The results of the knowledge
graph analysis show that:

1. The terms ‘Industry, ‘Development, ‘Economy, and
‘Construction’ form a prominent and densely con-
nected cluster in the hotword network. This configu-
ration highlights the field’s dominant research focus
on the foundational pillars of economic growth and
infrastructure development.

2. ‘Region, ‘Area, ‘Nation,” and ‘System’ exhibit a pe-
ripheral stance with sparse connections. This indi-
cates a potential analytical void concerning these
zones’ broader spatial and systemic integration, un-
derscoring a need for enhanced inquiry into inter-re-
gional synergy and macro-level governance.

3. High word frequencies indicate that ‘Development,
‘Construction,” ‘Economic Zone, and ‘Fishery’ are
central to scholarly discourse. Their prominence re-
flects a sustained focus on core growth, infrastruc-
ture, and sector-specific themes within the literature.

4. In stark contrast, ‘Model,” ‘“Theory, ‘Analysis,” and
‘Impact’ remain peripheral with minimal network in-
tegration. This pattern suggests a discernible gap in
rigorous theoretical frameworks, advanced econo-
metric methodologies, and comprehensive quantita-
tive analyses applied to fishing port economic zones.

Visualizing the literature keyword knowledge graph sys-
tematically deconstructs the complex knowledge network
of fishing port economic zones, providing key insights for
constructing the theoretical framework. This study breaks
through the traditional single-dimensional analysis, con-
structs the power-governance-space three-dimensional
analysis framework, systematically deconstructs the devel-
opment mechanism of the fishing port economic zone, and
provides support for the economic development and policy
formulation of the fishing port economic zone.
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Figure 1. Distribution of literature by year.

Beyond temporal and keyword analyses, a thematic cate-
gorization of the reviewed literature identifies key research
areas (Figure 3). Studies on infrastructure, technology, and
management innovation constitute the largest share
(24.14%), followed by macro planning and policy (20.69%),
and development models and experience sharing (17.24%).
Industrial development and transformation & upgrading
(13.79%) and ecological environment and social impact
(13.79%) also represent significant proportions. Notably,
theoretical and conceptual elaboration accounts for only
10.34% of studies, indicating a relatively practical and pol-
icy-oriented research landscape that needs more founda-
tional theoretical work, which our proposed framework
aims to address.

THREE-DIMENSIONAL ANALYSIS FRAMEWORK
CONSTRUCTION

Understanding the process of multiple factors interacting
with and co-evolving in a specific spatial-temporal context
is the basis for analyzing the development of fishing port
economic zones, which requires an integrated analytical
framework with a multidisciplinary perspective. Although
the regional innovation system theory profoundly explains
innovation’s systemic, territorial, and system-embedded
characteristics (Asheim, 2019),1! its multidimensionality
and complexity make it particularly important to construct
an analytical framework that includes both the whole and
the details. Drawing on an extensive analysis of existing
literature and theories from New Institutional Economics,
Economic Geography, Complexity Economics, and Manage-
ment Science, this study proposes the “dynamics-gover-
nance-space” three-dimensional framework as a theoretical
tool designed to structure the core of RIS theory, integrate
multiple theoretical perspectives, and enhance analytical
depth.
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1. MECHANISMS OF ACTION IN THE THREE
DIMENSIONS

The dynamics dimension, the core driving force of system
development, involves eliminating old production methods
and continuously developing high-technology industries as
new growth engines, realizing “creative destruction” (or
“innovative disruption”). Evolutionary economics also
deeply influences this dimension, focusing on the mecha-
nisms of knowledge creation, diffusion, and absorption; the
formation and change of technological trajectories; and the
emergence of new industries and organizations. This di-
mension captures the endogenous, non-equilibrium, con-
tinuously changing nature of the system. Without the dy-
namics dimension, the differences in regional economic
development cannot be explained, which is equivalent to
denying the possibility of system evolution.!2.13

The governance dimension is the structural force that
guides the direction of the system, examining how to break
through the historically formed path dependence through
institutional innovation (including the definition of prop-
erty rights, the reform of the management system, and
the optimization of the operation mechanism). Governance
theory is also introduced to examine how to design and ap-
ply a combination of policy instruments and how to form
policy synergies among multiple actors as a way to reduce
the internal transaction costs of RIS and provide stable ex-
pectations and incentive-compatible environments for its
development.l4 Without the governance dimension, it is
impossible to explain why different regions under the same
development conditions produce very different outcomes
under different regimes or to specify the boundaries of gov-
ernment management.

The spatial dimension is based on the territorial nature
of economic activities and examines the spatial effects pro-
duced by each economic entity as a spatial node in the
RIS from a dynamic perspective. From the perspectives of
economic geography and regional science, it explores in-
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Figure 2. Key word mapping of fishing port economic zone literature.

Distribution of Research Topics in FPEZ Studies (2014-2024)
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Figure 3. Distribution of research topics in fishing port economic zone studies (2014-2024).

teractions within and between specific regions, promoting It also focuses on positive externalities such as knowledge
port-industry-city integration and urban-rural integration. spillovers and industrial linkages, as well as negative ex-
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ternalities such as resource competition and environmental
pollution. At the spatial scale, it analyses how these effects
propagate among economic agents and ultimately impact
the development of economic zones. The absence of this di-
mension ignores the regional attributes of RIS theory and
fails to explain agglomeration advantages and spatial im-
balances.15

Together, the three form a minimal complete set for an-
alyzing the RIS phenomenon, and the absence of any one
dimension can lead to a one-sided understanding of RIS.

2. INTERCONNECTIONS BETWEEN DIMENSIONS

These three dimensions are not isolated but are interde-
pendent, dynamically coupled, and co-evolved. The devel-
opment of RIS is also not determined by a single dimension
but is rooted in the strategic synergy and structural cou-
pling between the three, e.g., innovation efficiency, adap-
tive capacity, and developmental resilience, which emerges
from these three dimensions and their complex interac-
tions. Industrial upgrading within a region promotes in-
novation in government systems and can reshape the spa-
tial pattern of economic activities. Progress in government
governance effectiveness also clears institutional barriers
to industrial upgrading and industrial integration and can
also promote mutual exchange and cooperation within the
space, while spatial characteristics provide innovations in
industrial upgrading and governance patterns.16

The upgrading of innovative activities and high-tech in-
dustries often requires economic agents to establish new
rules of cooperation and governments to introduce new
policies to accommodate productivity development. The
rapid development of innovative activities also exposes the
inadequacies of existing governance systems, thus trigger-
ing the need for governance change. Policies such as intel-
lectual property laws, financing policies, and development
plans can directly promote innovation, enhance knowledge
flow, and unlock innovative potential. On the contrary, in-
appropriate systems can also limit the dynamism of eco-
nomic zones.17

Effective governance and institutions can shape spatial
structures with high economic efficiency and promote in-
novation by influencing investment and regional planning,
while rigid institutions can lead to spatial misallocation
of resources, thereby inhibiting the dynamics of economic
development. At the same time, investment in transport
facilities can also affect regional connectivity, which fur-
ther affects economic exchanges and innovative activities
between regions; different regions have different endow-
ments, which limits the space and direction of policy oper-
ations; and different topographies can also impede coordi-
nated governance across regions.18

Specific spatial deconstruction affects the efficiency of
knowledge spillovers and patterns of innovative coopera-
tion. Geographic proximity inevitably leads to the sharing
of specialized labor, infrastructure, and suppliers, facilitat-
ing tacit knowledge spillovers and face-to-face exchanges,
promoting healthy competition among economic individu-
als, and stimulating innovation dynamics. Conversely, the
rise of new industries can challenge the inherent geo-
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graphic structure, leading to industrial clusters and ag-
glomerations, and innovative activities may also exacerbate
local pollution and create negative externalities by disrupt-
ing the local business environment.1?

To sum up, the “dynamics-governance-space” three-di-
mensional framework deconstructs RIS theory, ensuring
comprehensiveness at the macro level while considering
depth at the micro level. It possesses an authoritative the-
oretical background and solid analytical logic, representing
a theoretical self-awareness and analytical strategy rooted
in a profound understanding of the inherent structure and
operational logic of complex socio-economic systems. It is
a theoretical consciousness and analytical strategy based
on a profound knowledge of the inner structure and oper-
ating logic of complex socio-economic systems. It has sci-
entifically answered the three basic questions of how the
system changes, how the system is organized and coor-
dinated, and where and how the system is related, while
other questions such as “technology”, “culture”, “network”
or “globalization” have been answered. Other focal points
such as “technology”, “culture”, “networks” or “globaliza-
tion” can be classified as one of the three questions or be
addressed by the three dimensions together. The schematic
diagram of the dynamics-governance-space three-dimen-
sional analysis framework is shown in Figure 4. This study
will use this framework to analyze the results of the re-
search on fishing port economic zones in the last 10 years.

3. ADVANTAGES OF THIS FRAMEWORK

This study’s core contribution is the innovative D-G-S
framework, which systematically deconstructs Fishing Port
Economic Zones (FPEZs) within a dynamically coupled Re-
gional Innovation System (RIS) paradigm. Integrating in-
sights from regional, institutional, and industrial/evolu-
tionary economics, it addresses fragmented understandings
of FPEZ complexity. The framework elucidates FPEZs’
unique evolutionary logic as resource-dependent regions,
achieving ‘creative destruction’ and ‘path creation’ through
dynamics, governance, and space interplay. Its structured
analysis enhances theoretical operationalization, providing
a robust foundation for future quantitative analysis and
precise policy interventions in FPEZ development.

ANALYSIS OF THE THREE-DIMENSIONAL
FRAMEWORK FOR THE DEVELOPMENT OF
FISHING PORT ECONOMIC ZONES

MATERIALS AND METHODS

Fishing port economic zones are not simply a collection
of industries and economic activities, but a complex re-
gional economic system that drives innovation and eco-
nomic transformation in a broad sense. Its development is
essentially about three dimensions, namely, how to stim-
ulate endogenous industrial growth and structural upgrad-
ing (the dynamics dimension), how to design effective rules
and coordinate multiple actors (the governance dimen-
sion), and how to take advantage of geography and manage

156



Research status, development mechanism and shortcomings of fishing port economic zones based on regio...

Dynamics

Innov/Upgrade -> Gov Change (+)

(Innovation & Evolution Drivers)

yyyyy
"""""
"""""
rrrrr

pace/Agglom. -> Dyn. (+) \nnov. & Indust. Effects (+/-)

Space )
Regional Structure & Connectivity

Gov. -> Innov/Upgrade (+/-

Governance
(Institutional & Policy Guidance

thointIy Drives

Figure 4. Dynamics analysis of three-dimensional framework system

Table 1. Framework Comparison

Limitations in Explaining Fishing Port

Corresponding
D-G-S Dimensions in

Framework Type Main Focus/Dimensions Economic Zone (FPEZ) Development This Study
Traditional Enterprise agglomeration, Overlooks FPEZ's unique resource Dynamics
Industrial Cluster specialization, knowledge dependence, complex multi-stakeholder Dimension, Spatial
Theory spillover governance, and informal institutions. Dimension

Institutional change, Focuses on static institutional analysis,
New Institutional transaction costs, property neglecting dynamic coupling with industrial Governance
Economics rights dynamics and spatial evolution. Dimension
Evolutionary Path dependence, Lacks in-depth analysis of "path creation" Dynamics
Economic technological trajectories, mechanisms and unique governance Dimension, Spatial
Geography knowledge evolution challenges in resource-based FPEZs. Dimension

Dynamics
Dimension,

Complex Adaptive Self-organization, Provides macro view but lacks specific tools/ Governance
Systems Theory emergence, non-linear dimensions for FPEZ complexity, limiting Dimension, Spatial
(CAS) interactions practical guidance. Dimension

Policy formulation, policy May overlook non-governmental actors (e.g.,

instruments, governance market, social organizations) and spatial Governance
Public Policy Studies models feedback mechanisms in FPEZ innovation. Dimension
This Study's Collaborative evolution
"Dynamics- and dynamic coupling of
Governance-Space" dynamics, governance, and Dynamics-

(D-G-S) Framework

space

Governance-Space

spatial linkages (the spatial dimension). Other theoretical
frameworks, such as Spatial Economics and public policy,
although each has its strengths, are limited to portraying
certain aspects of the fishing port economic zone, and are
unable to capture the complex multidimensional coupling
within the economic zone, whereas the “dynamics-gover-
nance-space” three-dimensional framework focuses on the
synergistic evolution and interactions, which is in line with
the complexity and multidimensionality of the fishing port
economic zone.20:21

1.1. DRIVING FORCE FOR DEVELOPMENT: INDUSTRIAL
UPGRADING AND INNOVATION DRIVE

From the perspective of RIS theory, the dynamics dimen-
sion serves as the core endogenous driving force for in-
creasing the value-added of fishing port economic zones,
stemming from diversified innovation activities and the
strategic evolution of industrial structure. This dimension
primarily focuses on the inherent driving forces, evolution-

ary mechanisms, and innovation activities within the RIS
itself, encompassing the transformative development of in-
dustries such as advanced aquatic product processing,
leisure fishery, coastal tourism, cold chain logistics, and
ship repair. Based on this, our analysis of the FPEZ litera-
ture reveals that while industrial upgrading and the inte-
gration of the three industries demonstrably drive growth,
they frequently encounter significant challenges in knowl-
edge transfer and structural optimization. From an RIS
lens, these challenges are not merely operational hurdles;
they fundamentally reflect bottlenecks in the regional in-
novation ecosystem’s absorptive capacity and the inherent
friction of ‘creative destruction’ as FPEZs attempt to tran-
scend traditional production paradigms. Specifically, per-
sistent difficulties in knowledge transfer signify gaps in the
pathways for effective knowledge diffusion and absorption
among various actors, thereby hindering the application
of new technologies and expertise. Similarly, challenges in
structural optimization point to the inertia in reallocat-
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Table 2. Industry Life Cycle Theory

Stage Characteristics Key Initiatives Case Studies

Initial Fishing-based, low-value- Improvement of infrastructure to ensure basic Hainan Danzhou Baimajing

Stage added production functions Fishing Harbour

Growth Processing share Introducing deep processing technology to Lianyungang Haizhouwan

Stage increases extend the industrial chain Fishing Harbour

Mature integration of the three Development of cold chain logistics, coastal Zhejiang Zhoushan

Stage industries integration tourism, and other service industries Shenjiamen Fishing Port

Transition . Promoting digital management and Shanwei (Maguan) Fishing
Smart Greening . . . .

Stage strengthening ecological protection Harbour Economic Zone

ing resources from declining to emerging high-value-added
sectors, a critical process for sustainable RIS evolution.

1.1. TRANSFORMATION OF TRADITIONAL FISHERIES:
FROM FISHING TO FURTHER PROCESSING

The breakthrough of fishing port economic zones from the
low value-added dilemma must depend on the completion
of industrial upgrading. Based on Schumpeter’s theory of
industrial life cycle, the evolution of fishing port economic
zones can be divided into start-up, growth, maturity, and
transition (see Table 1 for details). The transformation of
Fishing Port Economic Zones (FPEZs) from primary fishing
to deep processing and tertiary industry integration is not
merely an optimization of industrial structure; it represents
a profound process of “creative destruction” within their
Regional Innovation System. As articulated by Schumpeter,
this shift demands the elimination of outdated empirical
production methods and knowledge systems, replaced by
the formation of new industrial clusters centered on tech-
nological, standard, and management innovation. This ac-
tivation of new growth drivers, in turn, propels the eco-
nomic zone towards high-quality development. Existing
research focuses on the extension of the industry chain
from traditional aquatic fishing to deep processing of
aquatic products and fishing port-related services in fishing
port economic zones. Scholars have analyzed the cases of
Zhoushan in Zhejiang Province and Rongcheng in Shan-
dong Province, and found that infrastructure renewal, ad-
vancement of processing technology, and improvement of
labor quality are the three carriages of industrial transfor-
mation and upgrading, and pointed out that the imbalance
of industrial structure and industry chain faults are the
main bottlenecks at present, and it is necessary to optimize
the allocation of resources through the guidance of policies.
From the perspective of RIS theory, industrial transforma-
tion is not a simple lengthening of the industrial chain,
but a structural change within the deep regional innovation
system, which requires upgrading in terms of knowledge,
actor-network, and industrial environment.

Progress from primary fishing operations to intensive
processing essentially implies the transformation of knowl-
edge systems from empirical to technical and standardized
(see Table 2). It imposes requirements on regional workers
and enterprises to leapfrog in terms of technology absorp-
tion capacity and the ability to acquire external knowledge.
If workers and enterprises in the economic zone are unable
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to meet the requirements, they are unable to accumulate
sufficient knowledge capacity, which will result in indus-
trial upgrading not taking place. The leapfrogging must be
accompanied by a drive to form closer and more complex
relationships of cooperation and competition among sub-
jects such as fishermen, workers, processors, operators, fi-
nancial institutions, and technical service organizations.
The construction and optimization of such networks are the
basis for improving overall efficiency and innovation. Exist-
ing studies also confirm the benefits generated by systemic
transformation with its process complexity?2 who calcu-
lated that the improvement of industrial structure has sig-
nificantly improved the per capita output as well as em-
ployee well-being in the fishing port economic zone by
means of panel analysis, but at the same time it is also nec-
essary to dynamically adjust the relationship between ad-
vancement and moderate scaling, so as to avoid the crowd-
ing out of low-skilled by upgrading of industrial structure
labor force,22:23 Yuan and Qian (2012)24 and others use
computable general equilibrium model to reveal that at the
current stage, we should focus on the development of pro-
cessing industry, service industry and other labor-inten-
sive industries, which is more conducive to the economic
growth of the fishing port economic zone ,24 Lew and Se-
ung (2020)25 analyzed the importance of the development
of the recreational fishery of the Alaska seaport to the lo-
cal fishery economy through the re-sampling method. De-
velopment as an important contribution to the local fish-
eries e(:onomy.25 Wei (2018) and others proposed the need
to strengthen top-level design and integrated planning, fo-
cusing on breaking through policy barriers to optimize the
development environment and clarifying the necessity of
systematic top-level design,26 and Li (2017) and Ou et al
(2017) and others proposed methods to carry out scientific
industrial positioning, upgrading and layout, which reflects
the need to proactively plan and guide the direction of
knowledge accumulation in practice with the construction
of new actor networks.2”-28 Dong et al. (2019) pointed out
that China’s fishing port economic zones generally have the
problems of unbalanced industrial structure, incomplete
industrial chain, and unremarkable industrial benefits, em-
phasizing the key role of optimizing industrial layout in
promoting the quality, efficiency, transformation, and up-
grading of the fishery industry.2? Wang (2023) and others
pointed out that updating port infrastructure and optimiz-
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ing the service effectiveness of economic zone management
level is the solid foundation for transformation .30

The above studies cover the positioning, design, aggre-
gation and resource utilization of fishing port economic
zones, but most of them lack the tracking of dynamic
processes. In the future, the synergistic evolution of knowl-
edge, networks, institutions, and infrastructures in fishing
port economic zones can be further studied in conjunction
with evolutionary economic geography, and only the syner-
gistic evolution is the manifestation of the improvement of
the overall capacity of the regional innovation system.

1.2. EXPANDING DYNAMICS: MECHANISMS FOR TRIPLE
PRODUCTION INTEGRATION

From the perspective of RIS theory, cross-border integra-
tion between industries is a profound systemic change. The
core mechanism for its success lies in promoting effective
synergy and knowledge integration among cross-sectoral
and cross-disciplinary actors and improving the key dy-
namics of overall system effectiveness. These high-level
industries can internalize the fishing industry as a com-
ponent of high-end industries, vertically drive the develop-
ment of low-end industries, improve the competitiveness
of fishing port economic zones, and shift from reliance on
a single fishery resource to a synergistic symbiosis of mul-
tiple industries. Eventually, a new value network and re-
gional core competitiveness will be formed.

The significant positive effects brought about by the in-
tegration of the three industries have been brought to the
attention of various scholars. Studies have emphasized that
through the development of modern service industries such
as cold chain logistics, special culture and tourism, and
fishing port finance, significant synergistic effects can be
created with the fishing, aquaculture, and processing in-
dustries, increasing the comprehensive added value of each
industry, forming a higher level of industrial ecology, and
facilitating the development of fishing port economic
zones. Some regional development strategy studies, such
as analyses of Guangdong’s coastal zone, regard the devel-
opment of tertiary industries, such as coastal tourism, and
the construction of deep-water ports (to support modern
logistics), as key initiatives for balancing economic devel-
opment and ecological protection, and for promoting re-
gional co-ordination .31 The results of econometric studies
from Alaska also show that commercial fishing has a signif-
icant promotion effect on the coastal processing industry,
and service industry .32 Lin et al (2022)33 pointed out the
need for well-developed industrial parks, supporting cold
chains, and marketing services that can make economically
lucrative pelagic farming possible. The practice has proved
that the construction of a closely linked fishery-process-
ing-service value network has a significant pulling effect on
the regional economy .34 This pulling effect is not a sin-
gle linear pull, the results of econometric analyses of the
integration of leisure fisheries and other industries show
that there is a complex u-shaped relationship between the
pulling effect and the growth of per capita income in fishing
port economic zones, and the spatial differentiation of the
specific effects is obvious, which implies that the promo-
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tion of the integration requires a differentiated strategy tai-
lored to the local conditions, rather than "one size fits all.3>
In this context, the use of modern technologies should
be strengthened by actively building intelligent monitor-
ing, information interconnection, integrated management
economic service platforms, etc.36:37 These emerging tech-
nologies can solidly support efficient cross-industry collab-
oration, service innovation, and other key growth factors.

Promoting industrial integration likewise faces several
systemic barriers. Firstly, there are hard barriers such as
backward infrastructure and insufficient land and industrial
facilities.3* Secondly, some studies have made more spe-
cific diagnoses by constructing an indicator system, such as
Zhu et al.'s (2019) analysis of Guangxi’s marine fishing vil-
lages, which found that lagging road transport conditions,
weak agriculture, forestry, animal husbandry, and fishery
service bases, and imperfect power grid facilities have all
become specific obstacle factors restricting the integration
of the three industries, which require targeted development
of characteristic new industries and strengthening of in-
frastructure construction.38 All these studies confirm the
above view that the shortcomings of infrastructure and ser-
vice capacity affect the flow of production factors, knowl-
edge, and information among economic agents, and impede
inter-industry interaction. At the same time, the organiza-
tional inertia and path dependence brought about by the
long-standing problem of functional homogenization of
fishing ports in China, as well as the lack of sufficient cul-
ture among fishermen, fishing ports have the problems of
“fewer harbors, smaller harbors, weaker harbors, and
poorer harbors”, which impede the integration of regional
industries, and the free flow of institutions and human cap-
ital.3?

In conclusion, although integrating the three industries
is a key power mechanism and an important evolutionary
path to driving the development of fishing port economic
zones, existing research lacks quantitative assessment
studies of the integration effect. In the future, the struc-
tural characteristics of industrial linkages can be analyzed
through subject network analysis and relationship-oriented
social network analysis (SNA).

2. GOVERNANCE DIMENSIONS: POLICY, SYNERGY, AND
INSTITUTIONAL INNOVATION

Within the comprehensive Regional Innovation System
(RIS) framework, the governance dimension stands as the
crucial orchestrator of coordination, guidance, regulation,
and institutional arrangements that profoundly shape the
behavior of innovation actors and the overall efficiency of
FPEZs. This dimension extends beyond governmental pol-
icy power (e.g., land-use planning, financial subsidies, en-
vironmental regulation) to encompass the broader efficacy
of institutional innovations essential for system function-
ality. For FPEZs, effective governance is not merely ad-
ministrative oversight; it is pivotal in mitigating path de-
pendence, facilitating vital knowledge flows (linking to the
dynamics dimension), and enabling the optimal spatial al-
location of resources (linking to the space dimension). This
section will therefore delve into the institutional landscape
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of FPEZs, analyzing the inherent challenges - such as in-
stitutional rigidity and fragmented coordination - that of-
ten impede their transformative potential and innovative
performance. It will further explore how strategically op-
timized governance mechanisms can serve as catalysts for
sustainable development

2.1. INSTITUTIONAL PATH DEPENDENCE: BREAKING
THROUGH INSTITUTIONAL INERTIA AND PATH
DEPENDENCE

The theory of institutional change suggests that institu-
tional change in an economy and society has its inherent
inertia, and that fishing port economic zones have gener-
ated a dependence on past institutions and will continue
to maintain such a trajectory of development. Studies by
Ping (2019) and Peng (2023), analyzing policy changes from
a Sino-US comparative and historical perspective, found
that China’s fishing port policy has significant issues of pri-
oritizing infrastructure over management, shaping current
governance landscapes and challenges.40:41

To overcome the inertia of government domination, it
is necessary to reconstruct the rights and responsibilities
of the main parties and introduce a pluralistic governance
system. Hu Jing (2024)#2 et al. found through comparative
research that fishing villages with high social capital are
more synergistic in environmental governance and have
better governance results, and social capital and profes-
sional management capacity can be introduced through
modes such as BOT, PPP and other modes (Peng, 2023).
Shandong, Guangdong, and Hainan have introduced poli-
cies to bring in private capital to participate in manage-
ment, especially for operational or partially public welfare
facilities, to expand funding sources and improve manage-
ment efficiency. Zhejiang has also reclassified land and wa-
ters at the county level, and has clarified the rights and
responsibilities of different subjects.4346 Taiwan has pro-
posed infrastructure, industrial upgrading policies while
emphasizing the protection of fishermen’s rights and in-
terests. These practices are innovations in financing meth-
ods while improving management efficiency and expanding
sources of capital, and at a deeper level, they are profound
changes in property rights reform, incentive mechanism
design, and pluralistic governance.4’

To overcome the lack of institutional supply, continuous
institutional innovation is needed to optimize the environ-
ment. Li Yang et al. take rural revitalization as the gen-
eral background and put forward a strategic framework and
top-level design of fishing port economic zones suitable
for this strategy (Li et al, 2022), pointing out that system-
atic institutional changes should be carried out in the areas
of factor guarantee, investment and financing, and mech-
anism innovation (Wei, 2018), to support the sustainable
development and functional upgrading of the fishing port
economic zones.48-52 Clear property rights, effective gover-
nance structure, and lower transaction costs are the key in-
stitutional elements to optimize the development model of
fishing port economic zones.53

The policy objective of promoting industrial upgrading
is constrained by path dependence in reality, and the actual
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situation is not as expected. (Maya-Jariego et al.2016)
found that the social network structure plays a great role
in resource management and policy implementation, and
the policy evaluation should combine network analysis and
stakeholder analysis, and the effect of purely public infra-
structure investment on industrial upgrading may be lim-
ited.54 This suggests that in the construction of fishing port
economic zones, it is necessary to pay attention not only to
the infrastructure but also to the design of the “soft envi-
ronment” such as institution building.

Cross-regional heterogeneity in informal institutions,
and policy effects has been understudied in existing re-
search. What is certain, however, is that a profound re-
configuration of authority and responsibility, institutional
innovation and environmental optimization at the gover-
nance level are needed to break out of the historically
shaped institutional path dependency.

2.2. INNOVATION IN POLICY INSTRUMENTS: POLICY
INSTRUMENT OPTIMIZATION AND DIGITAL
GOVERNANCE

In addition to the focus on institutional innovation, ef-
fective fishing port economic zones require innovation in
governance instruments and policy tools. Particularly in
modern times, where artificial intelligence, the Internet of
Things, and 5G technologies are more mature, digital trans-
formation with these technologies offers new possibilities
for improving governance capacity and optimizing the mix
of policy tools.

Constructing a digital platform integrating intelligent
monitoring, information interconnection, comprehensive
management, and other functions is an important way to
enhance the effectiveness of governance, which can mon-
itor the operation status of each system, enhance the risk
warning ability, and improve the efficiency of public ser-
vices.>%56 This update of technical equipment improves the
regulatory efficiency of the fishing port economic zone,
meets the core requirements such as completeness of basic
information and scientific functional layout, and achieves
a balance between foresight and effectiveness through the
“1+1+diverse model” (core leadership + platform support +
diverse expansion).>7

Optimization of strategic concepts and policy tools is
also an important aspect of governance innovation. He
(2021) analyzed fishery ecological ethics, social ethics, and
industrial ethics from the perspective of economic ethics,
and put forward the optimization of tools for fishery man-
agement decision-making through an ethical analysis ma-
trix, emphasizing multi-policy synergy.58 Precise strategic
positioning and spatial planning have become important
tools in local practice. For example, the Tianjin central fish-
ing port has clearly defined the industrial positioning of
creating a northern cold-chain logistics and aquatic prod-
ucts processing distribution center and a yacht industry
center, and designed an industrial system; Hainan has for-
mulated a three-step implementation procedure and a spa-
tial layout strategy of one nucleus, two belts, and three
districts; and Jiangsu, focusing on the synergistic develop-
ment of coastal fishing port clusters, has proposed an over-
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all layout of “one belt, three clusters, and nine districts”.
Meanwhile, (Liang, 2014) and others proposed that the con-
struction of fishing port economic zones needs to follow
the concepts of coordinated development and green devel-
opment, and achieve sustainable development through the
optimization of technological efficiency and the abatement
of fishing capacity ,>° and Wang (2019) proposed that the
sustainable development of fishing harbors should be re-
alized through the policy of fishermen, the restriction of
fishery fishing and the policy of resource conservation,0
and the construction of fishing harbors covering intelli-
gence, peace, green, industry, and humanities in five as-
pects of a comprehensive fishing port economic zone, re-
quiring the choice and combination of policy tools to pay
more attention to comprehensive benefits and sustainabil-
ity, such as internalizing eco-environmental considerations
(Zheng, 2022)°! into governance frameworks and policy as-
sessments.

International cases also provide lessons for governance
innovation, with experiences from Egypt and Indonesia
showing that poor governance mechanisms and lack of in-
frastructure and data are common challenges constraining
the development of fishing ports,62-64 reflecting the im-
portance of modernization of governance capacity and in-
formation infrastructure. However, the application of new
technologies may also create problems in terms of differ-
ences in the ability of different regions and subjects to ben-
efit from digital transformation, which may exacerbate in-
equality, a new challenge that governance innovation needs
to focus on and address.

The governance of fishing port economic zones can
evolve towards a smarter, more synergistic, and sustainable
direction through digital transformation and continuous
optimization of policy tools, which requires matching tech-
nological advances with institutional design, always keep-
ing an eye on new issues arising from the misalignment of
the two.65

3. SPATTAL EFFECTS: REGIONAL LINKAGES AND
EXTERNALITIES

Studying innovative activities in RIS requires in-depth
analyses of the specific geographic space in which they are
embedded. Therefore, the spatial dimension pays more at-
tention to how the fishing port economic zone as a spatial
node is dynamically related to the external environment
and how its economic activities generate impacts across
boundaries. Existing research focuses on descriptive spatial
planning and lacks in-depth quantitative analyses of the
heterogeneity of spatial effects as well as the unavoidable
negative externalities. Spatial analysis requires an under-
standing of regional patterns and linkages as a result of
the complex interaction of multiple factors such as resource
endowments, governance patterns,% infrastructure levels,
market access conditions, and the behavior of micro-entre-
preneurs,%7 and is often accompanied by both positive and
negative spatial spillovers.®8
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3.1. SPATIAL AGGLOMERATION AND REGIONAL
DIFFUSION: THE EFFECT OF INTERACTION BETWEEN
PORT, INDUSTRY, AND CITIES

This section first focuses on the first key facet of the spatial
effects of FPEZs: that is, how they act as vectors of eco-
nomic activity that geospatially facilitate the agglomera-
tion of industries and factors and, in turn, through their
interaction with neighboring regions, may have a regional
diffusion effect on growth.

The spatial mechanism of fishing port economic zones
allows for the development of competitive advantages lo-
cally through agglomeration economies and the diffusion
of such advantages to the wider region through effective
linkage channels. Specifically, the concentration of indus-
tries within the economic zone contributes to economies
of scale at the port level, and actors based on geographical
proximity can give rise to positive spillovers of cooperation.
However, there is significant heterogeneity in the effects
of agglomeration advantages, which are influenced by the
“port-industry-city” interaction mechanism between the
fishing port economic zone and the city center.

The role of agglomeration economies in the develop-
ment of fishing ports was confirmed in a study by Speir
and Lee (2021),%8 where economies of scale in the process-
ing and marketing segments were an important force dri-
ving the concentration of catch in a few core ports. Long-
term tracking of the US Atlantic scallop fishery also found
economies of scope in the port industry, with diversified ag-
glomeration favoring increased catches. These reflect the
complex dynamics associated with agglomeration. In addi-
tion to increased economic efficiency, agglomeration also
promotes cooperation, Lu (2021) found that fishing vessels
sharing the same major port exhibited the strongest pos-
itive spillover effects among them, which may stem from
the fact that geographic proximity promotes cooperative
behaviours, such as information sharing and resource co-
ordination, a phenomenon that is typically found in Dong-
tou’s Fishing Harbour Economic Zone.®? Existing studies
have shown that fishing port economic zones breed devel-
opment potential through spatial agglomeration but may
not be able to play the role of a growth pole. In the future,
spatial econometric models (e.g. GWR) and complex net-
work theory can be used to grasp the complex interaction
between agglomeration and diffusion accurately.

3.2. NETWORK CONNECTIVITY AND SPATIAL
EXTERNALITIES: CROSS-REGIONAL IMPACT ANALYSIS

In addition to local agglomeration and diffusion, the spatial
effect of FPEZs is more reflected in their integration into
regional and even wider network systems as open nodes,
and through such network connectivity they generate
cross-regional impacts, which are inevitably accompanied
by spatial externalities. In RIS theory, the fishing port eco-
nomic zone is a key node embedded in a multi-scale net-
work, and its development depends on the efficiency and
quality of the exchange of material, information, knowl-
edge, capital, and other factors with external regions. Such
network connectivity not only brings development oppor-
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tunities, but also inevitably generates spillover effects or
externalities across administrative boundaries.

The importance of network connectivity at the macro
level is reflected in the fact that effective resource realloca-
tion and cross-area synergies rely on the support of logis-
tics, information, and institutional networks,’? and at the
micro level in the fact that the choice of which ports to use
by fishermen or fleets is affected by a complex mix of mul-
tiple factors, such as harbour infrastructure, market access,
catch prices, distance to fishing grounds, and their charac-
teristics. Governance decisions (e.g., the implementation of
the ITQ system) can profoundly change this network con-
nectivity pattern, forming a port integration phenomenon
in which fishing activities, and industries are clustered in
a small number of fishing harbors, such as the Nan’ao Is-
land Fishing Harbour Economic Zone, which develops the
tourism industry through its specific advantages, and re-
alizes the docking of the regional tourism network and
its own upgrading.”! International case studies also show
that port-industry-city (village) integration is an impor-
tant model for enhancing spatial integration efficiency.”2:
73 However, network connectivity has positive externalities
such as knowledge spillovers and industrial linkages on the
one hand; on the other hand, it may also generate negative
externalities, such as cross-border impacts of environmen-
tal pollution and negative effects due to intensified com-
petition for resources - even in harbors where co-operation
exists, an increase in the intensity of peer fishing may still
have a negative impact on individual incomes. Quantita-
tive research and assessment of the spatial manifestation of
positive and negative externalities remains a direction that
needs to be strengthened in future research.’4

The spatial effects of fishing port economic zones can
be understood only in the context of open, multi-scale net-
works, to analyze the mechanisms, efficiency, and patterns
of network connectivity and systematically assess the com-
plex spatial externalities they generate. Current research
has not sufficiently analyzed the “black box” mechanism
of factor mobility and especially lacks an examination of
non-economic factors (e.g., ecological compensation, cul-
tural identity).

SUMMARY AND OUTLOOK

This paper presents a systematic review of research on the
development of China’s fishing port economic zones
(FPEZs) over the past decade, using the regional innovation
system (RIS) theoretical perspective and the integrated
“dynamics-governance-space” (D-G-S) framework. Rather
than presenting the characteristics of each dimension in
isolation, the core finding of the study reveals that the de-
velopment of FPEZs is essentially an evolutionary process
of complex interactions and mutual shaping among the
three dimensions of dynamics, governance, and space.
Specifically, the analysis and research through the existing
literature review shows that:

(1) The effectiveness of efforts to stimulate industrial
upgrading and innovation (dynamics dimension) depends
on whether effective policy coordination and institutional
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innovation (governance dimension) can break through his-
torical path dependence and is supported or constrained
by appropriate spatial structure and network connectivity
(spatial dimension). Current research has pointed out that
inadequate assessment of the effectiveness of governance
mechanisms and unclear perception of spatial effects (e.g.,
heterogeneity, externalities) are key shortcomings.

(2) To avoid planning failures or resource mismatches,
the exploration of governance models (e.g., the introduc-
tion of social capital, digital management), and the layout
of spatial strategies (e.g., port-industry-city integration,
and regional linkages) must be matched with the region’s
endogenous innovation capacity and knowledge base (dy-
namics dimension).

Therefore, the main contributions of this study are: first,
at the theoretical level, through the application of the D-G-
S framework, it highlights the importance of grasping the
interdependence of dimensions and the feedback mecha-
nism when understanding a complex system such as the
FPEZ, transcending the limitations of a single entry point;
and second, at the practical level, it provides policymakers
with a means of identifying systematic bottlenecks (often
present at dimensional interfaces) and conducting holistic
policy design through a comprehensive knowledge map,
thus more effectively serving the national maritime power
strategy and rural revitalization strategies.

However, what is most striking about existing research
is the systematic lack of empirical studies, especially quan-
titative analyses. Whether assessing the effectiveness of
policy instruments, measuring spatial spillover effects, or
quantifying the contribution of innovation activities, there
are few rigorous analyses based on reliable data, limiting
the quantitative grasp of the development patterns of fish-
ing port economic zones, partly because of the difficulty
of obtaining relevant data. At the same time, there is still
room for improvement in the depth of theoretical discus-
sion, such as the detailed examination of informal systems
and the game of subjects in the process of governance, the
in-depth analysis of the mechanism of fostering innovation
ecosystems, and the attention to the flow of non-economic
factors in spatial interactions, which is not yet common.

Because of the above shortcomings, future research on
fishing port economic zones can seek breakthroughs in
methodological innovation and topic expansion. On the
one hand, the enrichment and deepening of methodology
is the key direction. We should strongly advocate the or-
ganic combination of quantitative and qualitative research,
actively explore the potential of spatial econometric mod-
eling in revealing spatial dependence and heterogeneity,
use quasi-experimental design to assess the effects of poli-
cies in detail, and deepen the understanding of the complex
mechanisms and evolutionary processes with the help of
tools such as QCA, SNA, ABM, and so on. On the other
hand, the expansion of research topics is also crucia.’”>
Based on the findings of the literature review, this study
proposes the following four research propositions:

Proposition 1: In a Fishing Port Economic Zone (FPEZ),
institutional innovations aimed at reducing the costs of
knowledge acquisition and diffusion (such as the refine-
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ment of industry-academia-research collaboration mecha-
nisms and the construction of digital governance platforms)
will have a significant positive impact on the knowledge
conversion efficiency of its high-value-added industries
(Dynamics Dimension). This effect is moderated by the re-
gion’s informal institutions, such as trust and a culture of
cooperation.

Proposition 2: During the evolution of an FPEZ, diversi-
fied and digital governance models centered on functional
zoning, land-use policy optimization, and cross-depart-
mental coordination (Governance Dimension) can effec-
tively promote integrated land-sea development and spa-
tial agglomeration in core functional areas. This, in turn,
significantly enhances the spatial allocation efficiency of
regional innovation factors (Space Dimension).

Proposition 3: Within an FPEZ, as the proportion of deep
processing and modern service industries increases (Dy-
namics Dimension), the degree of internal industrial spatial
agglomeration will be significantly enhanced, accompanied
by an increase in knowledge spillover effects. However,
without effective environmental regulations and spatial
planning, the agglomeration resulting from industrial up-
grading may also exacerbate negative externalities, such as
environmental pollution and the over-exploitation of re-
sources.

Proposition 4: An FPEZ’s degree of path dependence on
traditional development models will negatively moderate
the promotional effect of institutional innovation (Gover-
nance Dimension) on industrial structure optimization (Dy-
namics Dimension). Meanwhile, the level of development
of emerging infrastructure (such as smart ports and logis-
tics networks) in the Space Dimension will positively en-
hance the FPEZ’s systemic resilience to external shocks.

Sustained efforts in these directions are expected to con-
tribute to building a more complete theoretical framework
for FPEZs and provide more solid and powerful scientific
support for promoting their transition toward a higher-
quality and more sustainable stage of development.
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