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Abstract: Ports are under increased pressure to reduce their negative climate and environmental
impacts. Their roles and functions in transportation systems and the economy make them a key
industry in promoting sustainability. In particular, small- and medium-sized ports (SMSPs) should
serve as lighthouses or flagships of environmental and digital transformation, allowing access to
remote locations and integrating peripheral regions. Their sustainability planning faces significant
challenges in this context, such as limited resources, access to technical expertise, and stakeholder
involvement. Sustainable planning strives for long-term viability, while balancing economic, social,
and environmental goals. Ports can ensure that they are cost-effective, environmentally sustainable,
and capable of satisfying local people’s and companies’ long-term demands by applying sustain-
able planning methods. This research aims to assist stakeholders in designing and implementing
activities that will optimize the sustainability of SMSPs, promote the sustainable development of the
neighboring communities, and encourage the sustainable use of coastal and marine resources.

Keywords: small/medium ports; sustainable port planning; stakeholders’ participation; energy
efficiency; environmental pollution

1. Introduction

Over time, a new environment of activity for ports has been created. In today’s era,
this is characterized as quite competitive, with a large capacity, bringing about significant
structural changes [1]. Initially, the phenomenon of globalization of markets and, in general,
the substantial growth in international trade, with the high demand for products, such as
from various Asian countries to the rest of the world, as well as each other, in combination
with both the modern needs of consumers and the development of combined transport
(land, road, and sea) have resulted in significant investment in port infrastructure and
superstructures [2]. At the same time, there have been changes due to rapid developments
in technology, such as various information systems and technological changes to the
ships themselves, such as their size, to make fewer trips by transporting more cargo, as
well as specialization in specific markets, so that they can accept modern ships and new
products [3]. As a result, ports are now complex enterprises with quite specialized modes of
operation, requiring their continuous development and finding enough capital to create the
right conditions to provide high-quality services in combination with an attractive package
(cost savings, speed of transport, and cargo security) that responds to the requirements of
the trade [4].

Sustainability is becoming an increasingly significant aspect of port effectiveness, and
small/medium-sized ports (SMSPs) are no exception. SMSPs are essential for regional
and local economies, since they facilitate commerce and transport [5]. In contrast, port
operations can harm the environment and local population through air and water pollution,
habitat destruction, and increased noise and traffic [6]. Sustainability planning is essential
to maintain the long-term survival of SMSPs and advance sustainable development. By
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adopting a proactive sustainability posture, SMSPs can enhance their operations, minimize
their environmental impact, and contribute to a more sustainable future. Numerous factors
necessitate sustainability port planning, such as the worldwide trend toward sustainability,
the increasing public awareness of the environmental impact of port activities, and the need
to comply with legal requirements [7]. Nevertheless, many ports face formidable obstacles,
such as limited resources, congestion, and air and water pollution. The ultimate objective
of port sustainability planning is to guarantee that ports continue to service the demands
of their customers, while preserving the environment for future generations.

Moreover, sustainability planning for SMSPs can provide significant social and com-
munity benefits, as well as environmental and economic benefits. SMSPs can improve the
quality of life for nearby people by improving working conditions for port workers and
supporting local communities. This can result in increased community engagement and
support for the port and a positive reputation as a responsible and socially conscious entity.

Much research has been carried out to plan the sustainability of large ports. However,
sustainable planning differs between small and large ports, as they face different challenges
and obstacles. Some of these differences focus on the following issues: stakeholder engage-
ment, funding, technical expertise, and technological implementation [8,9]. Furthermore,
while several studies have focused on individual initiative solutions to sustainability prob-
lems [10], the literature needs to consider the sustainability-oriented planning approach
for SMSPs.

The complexity of the sustainable planning of SMSPs over time has attracted the
interest of many researchers [11], as developments and innovations in the field of transport
and technology have had a direct impact, affecting and redefining the relationships between
ports and the economic, social, and spatial systems to which they belong. The main
obstacles to planning a small/medium port’s viability are the complexity of how it is
administered, financed, and legislated. More specifically, SMSPs face unique challenges
when it comes to implementing sustainable planning practices, including:

1. Limited resources: SMSPs often need more financial and personnel resources, making
it difficult to invest in sustainable infrastructure and technology;

2. Competition with larger ports: SMSPs often face competition from larger ports, which
may offer more attractive amenities and services, making it challenging to attract
cargo and shipping businesses;

3. Environmental concerns: SMSPs are often located in environmentally sensitive areas
and must consider their operations’ impact on the surrounding ecosystem;

4. Ageing infrastructure: SMSPs may have infrastructure that needs to be replaced or
upgraded, which can be challenging due to limited resources;

5. Technological challenges: SMSPs may need more access to technology and technical
expertise, to implement sustainable practices and modernize resources [12];

6. Lack of governmentsupport: SMSPs may receive less additional support and fund-
ing from government agencies than larger ports, making it difficult to implement
sustainable practices.

Based on the above-described conditions, this paper aims to present a holistic frame-
work for sustainable planning and development of small and medium ports, addressing
the pressing need for environmental stewardship and economic viability, and offering
actionable insights for policymakers, port authorities, and stakeholders, to collaboratively
navigate the complexities of sustainable port development in an era of heightened environ-
mental awareness.

The current survey’s goal was to create a methodological guide that illustrates appro-
priate steps toward a fairer, more direct, efficient, and innovative phase, using technological
developments that will serve as a policy tool for public authorities, stakeholders, and
citizens, to ensure a high level of sustainable port facilities in the future. The identification
of objectives, goals, and research gaps is simultaneously linked to the primary research
question, which is formulated as follows:

What are the steps for the sustainable development of SMSPs?
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Innovative planning and management strategies must be implemented considering
these ports’ unique challenges and opportunities, to ensure port sustainability and success.
As a result, the proposed guide is an original approach to addressing the challenges of
SMSPs. It provides ports with the tools and framework they need to create a sustainable
and livable environment that is accessible, affordable, and safe for all, by focusing on local
conditions, collaboration, and adaptability. Rather than simply replicating existing solutions
(plans) from other ports, the proposed methodology aims to create unique approaches
to port planning tailored to each SMSP’s individual needs and characteristics. More
specifically, it encourages community engagement and collaboration, which fosters a sense
of pride and ownership among community members, resulting in increased usage and a
thriving local economy.

Furthermore, it proposes steps to achieve a balance between economic development
and environmental protection through the sharing of best practices among ports. Finally,
it is intended to be adaptable and flexible, allowing ports to modify their approaches
as conditions change and new challenges emerge. This means that the strategy is con-
stantly evolving, and ports can continue experimenting with new and innovative solutions,
learning from their successes and failures and refining their approaches over time.

The paper is structured as follows: Section 2, titled “Literature Review”, attempts to
critically assess relevant research, case studies, and best practices, offering insights into
the challenges faced by ports, the effectiveness of different strategies, and the evolving
role of ports in the context of environmental conservation and community development.
Building upon the literature review, the “Methodology” in Section 3 explicates the research
design and sequential steps undertaken in the research process. Following that, Section 4 is
dedicated to the discussion of the results, where the findings of each step are presented,
analyzed, and compared against the existing literature and goals set in the introduction.
The “Conclusion” in Section 5 summarizes the key findings, highlights their implications,
and underscores their contribution to advancing sustainable planning practices in small
and medium ports.

2. Literature Review

A thorough literature analysis of small/medium port sustainability planning should
seek to consolidate existing research and best practices in this sector and propose areas
for future study and action. In recent years, port sustainability planning has changed
drastically, reflecting a greater understanding of port operations’ environmental and social
implications and the rising significance of sustainable practices in the marine sector [13].

Developing integrated planning techniques that address a port’s interconnected phys-
ical, economic, and social components and the surrounding community is an essential
research topic in small port sustainability planning [14]. These techniques strive to identify
significant problems and possibilities for sustainability planning and to design comprehen-
sive and integrated plans to address these concerns. For instance, research has investigated
the use of systems thinking and integrated coastal management as approaches for sustain-
able port planning, which take into account the impact of the port on the surrounding
environment, economy, and social fabric, as well as identifying interrelated factors that
contribute to the sustainability of the port and the community [15].

The importance of stakeholder involvement and community participation is another
crucial face of SMSPs. Developing sustainable port plans that represent the interests
and goals of all stakeholders requires effective communication and collaboration among
port officials, local enterprises, environmental groups, and community members [16].
This research area has used instruments such as public fora, stakeholder surveys, and
community-based participatory procedures to solicit input and feedback from local citizens
and engage the wider community in the sustainability planning process.

In addition, research has investigated the use of innovative and sustainable technolo-
gies for the planning and operations of small/medium ports, such as using renewable
energy sources [17], implementing sustainable transportation systems, and adopting green
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infrastructure and land-use practices [18]. Some ports, for instance, have developed wind
and solar energy systems to minimize their dependency on fossil fuels and have embraced
sustainable mobility systems, such as electric trucks, to lessen the environmental impacts
of travelling to the port [19].

SMSPs are taking a proactive approach to sustainability, recognizing that sustainable
operations are an ethical imperative and a strategic business opportunity. Best practices
and frameworks such as the United Nations Sustainable Development Goals and the World
Ports Sustainability Program guide small ports in their planning for sustainability. The
growing focus on stakeholder engagement and the implementation of specific measures
and technologies, such as renewable energy sources and waste management programs,
is helping small/medium ports to reduce their environmental impact and contribute
to sustainable development [20]. The potential for digitalization and innovation in the
maritime industry for enhancing sustainability is also significant and an area to watch for
future results in port planning sustainability [21].

Small/medium ports play a significant role in the global supply chain and frequently
act as vital links between local communities and businesses. In contrast, limited resources,
access to technical expertise, and stakeholder engagement complicate implementing sus-
tainable planning techniques for these ports. From the study of academic surveys, it
emerged that there is a significant research gap in sustainable planning for small/medium
ports, particularly in areas such as environmental impact assessment, energy efficiency,
stakeholder engagement, and best practices, which are described as follows:

2.1. Environmental Impact Assessment

Long-term planning requires assessing the possible environmental implications of
port growth and operations. This involves examining the environmental effect of maritime
activities such as dredging and reclamation, as well as port facility design and function.
Long-term planning approaches that limit environmental harm, while guaranteeing the
port’s long-term survival, require a complete understanding of the environmental implica-
tions of port activities. While considerable research has been conducted in this area [22–24],
much of it has focused on larger ports, thus creating a knowledge vacuum about the
unique environmental implications of smaller port growth. SMSPs have not been able to
analyze the possible environmental effects of their activities and apply sustainable planning
techniques that are appropriate for their circumstances.

2.2. Energy Efficiency

Another crucial part of sustainable design is energy efficiency, which may lower the
carbon footprint of port operations and the environmental effect of port activities [25,26].
When installing energy-efficient systems and infrastructure, SMSPs usually need more
support, such as limited finances and access to technical knowledge. Consequently, SMSPs
need help implementing new technology and best practices that increase their energy
efficiency. Small port research is required to discover cost-effective and scalable solutions, to
increase energy efficiency, minimize carbon footprints, and encourage sustainable practices.

2.3. Stakeholder Engagement

Effective stakeholder involvement is a vital component of sustainable planning, and
it is essential for SMSPs, which are usually situated near local communities and compa-
nies [27]. As small port operations may substantially influence the lives of local communi-
ties and the environment, all stakeholders must be included in small port planning and
development procedures. More study is required to understand how to engage and involve
stakeholders in small port planning and development processes and guarantee that all
stakeholders’ needs and concerns are met. This may assist in building confidence and
support for long-term planning initiatives and encourage sustainable practices in the port.
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2.4. Best or Most Suitable Practices

Finally, research on best practices and case studies of sustainable planning in SMSPs
are necessary. This data could be used to identify and distribute successful examples of
sustainable planning in SMSPs and to provide assistance and lessons learned to other SMSPs
striving to implement sustainable planning methods. By exchanging knowledge about
best practices and case studies [28], the port sector could promote sustainable practices,
improve capacities, and guarantee that SMSPs are constructed and run appropriately.

Addressing these research gaps is crucial to ensure that SMSPs can be constructed
and operated sustainably and to encourage sustainable practices in the port sector. New
approaches to port planning are being developed, as local governments attempt to avoid
the patchwork approaches of the past and design plans that facilitate a seamless transition
to cleaner and more sustainable forms of transportation.

Various plans have been proposed for the transition of ports towards sustainability,
such as the Environmental Port Energy Plan [29], Green Port Program, plans for envi-
ronmental protection, climate protection, Climate Initiative, Pollution Prevention and
Reduction Plan, Green Port Plan [30], and Clean Air Plans [31], aiming to promote bal-
anced development. Furthermore, energy management appears to be a prominent tool
for sustainable port planning, and a large portion of the literature on energy management
refers to environmental management systems (EMS). While the European Seaports Agency
(ESPO) encourages European ports to develop environmental management plans, only
a portion has implemented EMS. Energy management plans serve as a precursor to port
energy certification based on ISO 5001 and EN standards 16001, as well as the identification
of various efficient energy measures and technologies that meet their specific needs.

Several ports have implemented sustainable planning practices and serve as good
examples, such as

• Port of Damietta, Egypt: It has implemented a comprehensive sustainability plan that
includes renewable energy sources, such as wind and solar power [32];

• Port of Gijón, Spain: It focuses on economic and social sustainability and has imple-
mented various initiatives to support local businesses and engage the community.
For example, the port has developed a business incubation program to support local
startups and has established a community engagement program to foster dialogue
and collaboration with residents [33];

• Port of Bar, Montenegro: This port focuses on the development of an inventory of
existing equipment that includes detailed data on energy consumption and the compi-
lation of a prioritized list of feasible and promising energy sustainability measures for
the port as a whole, but also for specific areas/facilities (e.g., buildings, warehouses,
storages, etc.) and operations/equipment (e.g., ship loading/unloading equipment,
yard operations equipment, terminal vehicles) [34].

3. Methodology

Sustainability planning for small and medium ports is a multifaceted endeavor that
requires a systematic and tailored approach. This methodology outlines a structured
process that empowers port authorities to develop effective sustainability plans, addressing
these ports’ unique challenges and opportunities.

The starting point for drawing up a sustainable port development plan (SPDP) should
be the decision to improve the current situation and a strong belief that change is needed to
enhance sustainability. An SPDP could therefore be considered “a strategic plan to address
the demands of residents and businesses in the ports and neighboring communities to
improve their quality of life”. More specifically, an SPDP is a comprehensive and forward-
looking strategy designed to guide the growth, operation, and management of a port facility
in a manner that harmonizes economic, environmental, and social considerations.
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This methodology begins with a comprehensive baseline assessment of the port’s
environmental, social, and economic dimensions. This assessment involves a detailed
analysis of energy consumption, greenhouse gas emissions, waste management practices,
local economic contributions, and community well-being. These quantitative and qualita-
tive data, gathered with the use of questionnaires from stakeholders and relevant reports
from the responsible port agencies, provide a clear understanding of the port’s current
sustainability performance and areas for improvement.

An embedded step in the above-described assessment is the identification of the port
critical stakeholders, such as port authorities, local communities, shipping companies,
regulatory agencies, and environmental organizations, and through a combination of
interviews, surveys, and workshops, valuable insights are gathered regarding each group’s
current challenges, opportunities, and sustainability aspirations. This step ensures that the
subsequent sustainability plan is well-aligned with the expectations and concerns of the
local context.

After recording the key stakeholders’ different perspectives and priorities, a range of
strategies and actions are developed to achieve the established sustainability goals. These
strategies include energy efficiency improvements, emission reductions, waste reduction,
community engagement initiatives, and economic diversification projects.

The plan is designed for adaptability, recognizing that sustainability planning is
an evolving process. Regular monitoring and evaluation mechanisms are embedded
within the plan to assess progress, identify deviations, and gather data on the effectiveness
of the implemented strategies. This iterative approach enables port authorities to make
informed adjustments, ensuring that the sustainability plan remains responsive to changing
circumstances and aligns with the port’s and stakeholders’ evolving needs.

The significant phases and targets of the proposed methodology are illustrated in
Table 1.

Table 1. The elements on which the proposed planning should be focused.

TARGETS

Logistics Mobility Environment Economy People Governance

Real-time
information

Sustainable
transport

Pollution
reduction Competitiveness Social cohesion Transparency

Smart maintenance Mobility
management Energy efficiency Employment Collaboration Security

Efficiency and
predictability

Smart traffic
management

Waste/Water
management Cost reduction Training and

knowledge E-administration

Automation and
robotization Alternative fuels Circular economy

4. Results

Recently, the approach to port plans has changed academically and professionally.
Unlike traditional plan techniques, the proposed SPDP prioritizes citizen participation,
stakeholder coordination, policy domains, and collaboration between government entities
and corporate players at multiple levels [35]. The most significant distinctions between the
traditional plan methodologies and the proposed SPDP are listed below in Figure 1:
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Figure 2 details the exact step-by-step implementation and the precise structure of the
tasks recommended by word-for-word guidelines. The challenge of implementing an SPDP
is to adapt it to a given local context, taking into account the specific characteristics of each
separate port, while maintaining ambitious goals and avoiding inappropriate compromises.
The plan presented here is meant to describe these stages in depth. However, because
various activities must be conducted in tandem, it can be challenging to establish which
processes and activities should come first during the plan practice stage.
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4.1. Phase 1: Assessment

The assessment phase, the first step in the planning process, describes the current
situation of the port, including its advantages, disadvantages, opportunities, and threats.
Obtaining information on energy use, water use, waste production, and emissions is
required [36]. These data identify improvement opportunities and create a long-term plan
for the port’s future [37]. This phase should involve thorough data collection, analysis,
and stakeholder engagement, to ensure that all opinions and needs are considered when
identifying crucial environmental and social concerns. The data gathered during this
phase will be used to develop a sustainable strategy using sustainability concepts such as
economic, social, and environmental sustainability. In order to identify potential risks and
challenges that could jeopardize the port’s sustainability, a risk assessment is also necessary.
The Port of Antwerp, Port of Rotterdam, Port of Istanbul, Port of Los Angeles, and Port
of Melbourne are just a few of the case studies used by Schippel et al. [38] to apply a port
assessment methodology. The purpose of this research was to create and implement a
comparative methodology for evaluating the sustainability of port long-term management
plans and port–city development, as well as to confirm the actual impacts in terms of social,
economic, and environmental factors.

The following is a description of the assessment phase’s steps and activities:

4.1.1. Identify Environmental and Social Issues

During the assessment phase, the first step is identifying the environmental and
socioeconomic problems that could influence the port’s sustainability [39]. It is crucial to
locate possible pollution sources and assess environmental and public health hazards, to
guarantee that ports run sustainably [40,41]. Environmental problems that typically affect
ports include habitat deterioration and destruction; water pollution from ships and cargo
handling activities; and air pollution from trucks, cars, and other vehicles [42,43]. It is
crucial to recognize possible societal problems and provide solutions. Ports frequently face
social issues such as noise [44], traffic congestion, and health and safety risks. A thorough
literature review and stakeholder consultation should be performed to identify these issues.

4.1.2. Data Collection and Analysis

If ports are to meet future demands, frequent data collection and analysis of port
operations, infrastructure, and environmental impacts are required. These data can be gath-
ered using various resources, such as operational reports, infrastructure assessments, and
environmental monitoring programs [45]. The kind and amount of information collected
will depend on the specific needs of the port, but it should be exhaustive and cover all
aspects of operations and impacts [46]. The process of data analysis follows the stage of data
collection. To accomplish this, it is necessary to analyze the data to identify trends, patterns,
and problem areas. In order to identify areas for potential improvement, this step aims
to better understand the port’s operations and effects. Ports can create sustainable plans
to help ensure their long-term success by routinely gathering and reviewing information
about the port’s functions, infrastructure, and environmental impact.

4.1.3. Evaluation of the Port’s Infrastructure, Operations, and Environmental Impact

Ports must regularly examine their infrastructure, operations, and environmental effect
to guarantee that they can meet future needs [47]. This includes evaluating the present
status of the port’s physical infrastructure, such as buildings, docks, and equipment, and
identifying areas that require modifications and enhancements. This evaluation should
consider aspects such as the age of the infrastructure, its current usage, docks, and potential
to meet future needs. Examining the port’s operations is the next stage in establishing
its long-term sustainability. This entails evaluating the port’s present procedures, such
as cargo processing, vessel traffic, and maintenance. The port’s environmental impact is
the final step in determining its sustainability. This includes assessing the port operations’
impact on air and water quality, soil and habitats, and wildlife [48]. The assessment should
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identify potential pollution sources, such as ships and cargo handling operations, and
assess the risks to human health and the environment. Ports can maintain operational
efficiency while protecting the environment and the health and well-being of the local
community by regularly assessing these areas and implementing sustainable solutions [49].

4.1.4. Risk Assessment

A risk analysis should be conducted as part of the assessment phase to identify
potential threats to the port’s sustainability [50]. Risks related to human activities, such
as industrial accidents and the release of toxic pollutants, may be included, in addition to
risks associated with natural hazards, such as sea level rises and extreme weather events.
Ports can enhance their performance by identifying potential threats and devising plans to
lessen or manage them. The risk assessment should be based on a thorough analysis of the
available data and consider the likelihood and effects of the scenarios.

4.2. Phase 2: Stakeholder Engagement

Engaging with stakeholders is crucial, to ensure that the sustainability plan is com-
prehensive and satisfies the requirements and expectations of all parties involved [51].
Stakeholders may include port users, local communities, regulatory organizations, and
other parties interested in the port’s long-term success. Interacting with stakeholders
and identifying potential hurdles or issues that need to be addressed can determine the
sustainability strategy’s potential impact on diverse groups. In general, including stake-
holders enhances openness and accountability, fosters trust, improves decision-making,
and increases community ownership [52]. Studying the port of Souda in Greece, Argyriou
et al. [53] addressed some of the advantages and disadvantages of stakeholder/citizen
involvement in the decision-making process for the development of a sustainable port.
They examined issues such as citizens’ familiarity with sustainable development issues, the
way the latter addressed the measures undertaken for the development of sustainable ports,
anticipated obstacles in carrying them out, and alternatives that could be put forward.

The steps, as well as the activities of the stakeholder engagement phase, are de-
scribed below:

4.2.1. Identify Stakeholders

The first step in the stakeholder engagement process is identifying and understanding
the relevant parties’ interests, motivations, and potential concerns [54]. Once the stake-
holders have been identified, they must be classified according to their level of influence
and interest. This will aid in prioritizing which stakeholders to engage with first and in
determining the most effective engagement methods. This will, in turn, assist in including
all relevant stakeholders in the engagement process. All stakeholders must be able to
share their perspectives and feedback and address any concerns. Ports can build positive
relationships with stakeholders and ensure they operate sustainably and responsibly by
collaborating [55].

4.2.2. Establish Communication Channels

The success of stakeholder engagement is dependent on effective communication.
Setting up transparent and open communication channels, such as public meetings, focus
groups, and online fora, will ensure that all stakeholders can provide feedback [56]. By
building clear and effective communication channels, ports can ensure that all stakeholders
are informed, participate, and have a role in decision-making. By building strong stake-
holder relationships, ports can foster community and support for sustainability initiatives.

4.2.3. Provide Information

It is crucial to provide information on port planning, so that stakeholders can com-
prehend the present condition and plans of the port and its influence on the surrounding
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community and the environment, for reasons of transparency and accountability, to im-
prove decision-making, build trust, and for better coordination.

4.2.4. Address Conflicts

Conflicts among stakeholders in small port planning can arise due to divergent inter-
ests, goals, and priorities [57]. It is critical to take a collaborative approach that considers the
interests and needs of all parties involved. Addressing conflicts constructively and trans-
parently will help build trust and ensure that all stakeholders can be heard and managed
effectively through a collaborative, participatory, and transparent approach.

4.2.5. Continual Engagement

This step entails ongoing monitoring, reviewing, and refinement of the plan, to ensure
it remains aligned with stakeholders’ changing needs and priorities [58]. Engagement
with stakeholders should be a regular activity throughout a sustainable plan’s design and
implementation phases, rather than a one-time event. Ongoing involvement will help
guarantee that the sustainable plan is frequently monitored, reviewed, and adjusted to
ensure that it stays relevant and successful despite changing circumstances and that all
stakeholders can have an input [59].

4.3. Phase 3: Goal Setting

Specific sustainability goals and objectives are identified based on the assessment and
stakeholder engagement results. These objectives must be specific, measurable, attainable,
relevant, and time-bound. Small port sustainability goals include lowering greenhouse gas
emissions, increasing energy efficiency, and reducing waste. A well-defined goal-setting
process provides a clear direction for the long-term plan, defining the desired outcomes
and providing a framework for decision-making activities. Caliskan [60] formulated an
all-encompassing framework for the implementation of sustainability measures in port
operations, with the aim of facilitating the attainment of sustainable development goal
(SDG) targets, specifically for European ports. The objective of their study was to address
sustainability concerns pertaining to ports within the framework of the United Nations
Sustainable Development Goals (UNSDG).

The steps, as well as the activities of the goal-setting phase, are described as follows:

4.3.1. Assess the Current State

The first step in goal-setting is to assess the SMSPs’ current state. This evaluation
should consider the port’s environmental, social, and economic aspects and the surrounding
community [61]. Both challenges and opportunities mark the current phase of small
sustainable port planning, and stakeholders must collaborate to achieve better results for
the overall image of the port. By identifying strengths and weaknesses, setting a plan
baseline, anticipating future needs, measuring progress, and building trust, stakeholders
can make informed decisions that benefit the port and the community [62].

4.3.2. Identify Challenges and Opportunities

The next step is to identify the challenges and opportunities faced by the small port
and its surrounding community [63]. These issues can be addressed by implementing
new technologies, forming partnerships, and focusing on environmental benefits. SMSPs
can reap significant benefits by implementing innovative technologies, collaborating with
other stakeholders, and demonstrating a commitment to environmental stewardship. Such
benefits include lower operating costs, improved energy efficiency, and increased support
for local economies. This will aid in identifying the most relevant and practical goals, while
considering the needs and perspectives of all parties involved.
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4.3.3. Involve Stakeholders

A large number of actors have interests in the port sector. As a result, port planning
and development are usually performed in an environment where many interacting, and
sometimes conflicting, interests are involved [64,65]. This complexity can create challenges
in developing a mission statement, formulating the objectives and strategies for a port, and
advancing port development projects. Involving stakeholders in the goal-setting process is
critical to ensuring that the goals are relevant and practical, and to consider the appropriate
parties’ needs and perspectives.

4.3.4. Establish Clear and Measurable Goals

Developing sustainable ports requires the establishment of clear and quantifiable
goals in port planning [66,67]. SMSPs can take concrete steps towards improving their
environmental performance and becoming more sustainable by defining the port’s pur-
pose, identifying key performance indicators, setting realistic and measurable goals, and
monitoring and evaluating progress. This will contribute to the ports’ long-term viability
and local communities’ growth.

4.3.5. Prioritize Goals

Once goals have been set, they must be ranked according to relevance and realizability.
Multiple objectives may compete for limited attention and resources, making this process
easier. Prioritizing objectives is necessary to ensure that the limited resources available
to SMSPs are used as efficiently as feasible. This will help allocate resources to the most
essential and realizable objectives. In addition, decision-makers may choose which activities
need urgent attention and which can be deferred [68]. This permits the development of a
concise action plan and ensures that the most pressing needs are addressed first.

4.3.6. Communicate Objectives

Effective communication of goals and progress is critical for successful sustainable
planning. Stakeholders can understand what the port is trying to achieve and why it is
essential if the goals and objectives of the port’s sustainability plan are communicated. This
can increase support for the project and encourage stakeholders to play an active role in
assisting the port in meeting its sustainability goals. Transparency and accountability can
also be promoted through effective communication of sustainability goals. Stakeholders
can check what the port is doing to improve its environmental performance and hold it
accountable for its actions if it provides regular updates on progress towards its sustain-
ability goals. This can contribute to developing trust and confidence in the port and its
sustainability plan.

4.3.7. Monitor and Evaluate Progress

Monitoring and assessing progress towards the port’s sustainability goals is critical to
successful sustainable planning. The port can evaluate whether it is making the necessary
progress toward its sustainability goals by regularly monitoring progress and identifying
areas for improvement [69]. This enables the port to make informed resource allocation
decisions and adjust its sustainability plan. Monitoring and evaluating progress can
help build trust and confidence in the port and its sustainability plan and improve its
environmental performance. The port can demonstrate its commitment to sustainability
and transparency by regularly reporting on progress and making this information publicly
available.

4.4. Phase 4: Strategy Development

The strategy development phase of small port sustainability planning is critical for
translating the goals and objectives established during the goal-setting phase into concrete,
actionable plans [70]. The strategies developed during this phase determine how the small
port will work towards achieving its long-term goals and must be tailored to the port’s
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and the surrounding community’s specific needs and circumstances [71]. In addition,
it provides a road map for accomplishing the long-term objectives defined during the
goal-setting phase, by detailing the particular activities to be undertaken and the required
resources. The steps, as well as the actions of the strategy development phase, are described
as follows:

4.4.1. Examine Goals and Objectives

Examining goals and objectives is crucial to port planning, because it forms the basis
for the entire planning procedure. By clearly outlining the port’s aims and objectives,
decision-makers can guarantee that all efforts and resources are focused on attaining these
objectives. This allows all stakeholders, including port authorities, shipping corporations,
and government agencies, to develop a shared vision and a feeling of purpose [72]. Exam-
ining goals and objectives helps prioritize the port’s growth [73]. By understanding what
is most essential to the port and its stakeholders, decision-makers can allocate resources
and prioritize initiatives with the highest likelihood of achieving these objectives. This may
result in more efficient use of resources, less risk, and enhanced results.

4.4.2. Conduct a Gap Analysis

A gap analysis determines the difference between the small port’s current state and
the desired outcomes established during the goal-setting phase. This analysis provides
valuable insights into a port’s strengths and weaknesses and helps determine the required
improvements to achieve the desired state. Port planners can ensure that the port is
well-positioned to meet future demands and deliver the best possible outcomes for all
stakeholders by conducting a thorough gap analysis. A performance gap analysis may also
assist in identifying possibilities for innovation and expansion. By analyzing the port’s
strengths and limitations, decision-makers may find areas where new technology or novel
techniques can enhance performance and boost competitiveness [74]. This may help the
port remain ahead of the curve and serve its customers and stakeholders more effectively.

4.4.3. Involve Stakeholders

It is critical to include stakeholders in the strategy development process, to ensure that
the strategies developed are practical and relevant, considering the needs and perspectives
of all appropriate parties [75].

4.4.4. Identify and Prioritize Strategies

Various options for developing and improving the port are evaluated and prioritized
during this phase based on feasibility, impact, and cost-effectiveness factors [76]. This step
aims to identify the most viable and effective strategies for moving the port forward and
ensuring its long-term success. Effective planning is critical here for the overall success of
the port planning process. By analyzing various potential strategies and choosing the most
effective and efficient alternatives, decision-makers may concentrate their resources on the
plans with the greatest impact.

4.4.5. Develop Implementation Plans

Following the identification and prioritization of strategies, implementation plans
must be developed, outlining the specific actions to be taken, the resources required, and the
timeline for implementation [77]. The implementation plan must be comprehensive, while
remaining flexible enough to accommodate unexpected obstacles. This phase ensures that
all stakeholders understand the project objectives, scope, timeline, and each team member’s
roles and responsibilities. The project team can ensure that the proposed port project is
completed on time, within budget, and to the desired quality standards by effectively
planning and executing the implementation process.
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4.4.6. Communicate Strategies

Effective communication strategies are required for small port planning, to imple-
ment plans and projects [78] successfully. Regular meetings with stakeholders, clear and
transparent communication about goals and progress, and the use of visual aids, such as
presentations and models, to convey information effectively are examples of these strategies.
It is critical to actively seek stakeholder feedback and be open to incorporating their ideas
and concerns into the planning process. Building trust and keeping lines of communication
open can help small port planning initiatives succeed.

4.4.7. Monitor and Evaluate Progress

Ongoing monitoring and evaluation progress are critical to the success of the long-term
plan. Monitoring and evaluating progress may assist in discovering areas for improvement
and improving the overall quality of the port planning process. By regularly analyzing the
port’s performance, decision-makers may identify areas where procedures or systems need
to be enhanced to boost efficiency and performance. This may improve the overall quality
of the port planning process and guarantee that the port operates at its maximum capacity.

4.5. Phase 5: Implementation

This is the stage at which the strategies and action plans developed during the strategy
development phase are implemented. The port’s and the surrounding community’s long-
term goals and objectives established during the goal-setting phase are translated into
tangible outcomes. The implementation phase increases accountability by ensuring that the
strategies and action plans are implemented and the results are tracked and measured. The
steps, as well as the activities of the strategy development phase, are described as follows:

4.5.1. Allocate Resources

Allocating resources is an essential step in planning for SMSPs seeking sustainability.
It entails determining the resources required to implement a sustainable plan and how they
will be distributed [79]. This includes allocating financial, human, and material resources
effectively and efficiently, to ensure the plan’s successful implementation. The resource
allocation phase aims to ensure that the right resources are available at the right time, place,
and quantities to support the SMSPs’ long-term development.

4.5.2. Establish a Project Team

A project team is vital to achieving success, since this requires organizing and directing
the work of a group of individuals to accomplish a common objective. Creating a project
team entails identifying the right people, defining their roles and responsibilities, and
establishing precise performance and communication expectations [80]. A well-organized
project team can boost efficiency, productivity, and collaboration, thus resulting in better
outcomes and project success [81].

4.5.3. Develop an Implementation Schedule

The implementation timeline is a crucial aspect of every project and acts as a road map
for success. It is essential to have a clear and accurate plan in place for port planning, to
guarantee that all activities run smoothly and efficiently [82]. The timetable must account
for all facets of port operations, including people, equipment, resource deployment, mainte-
nance, and repair tasks. By designing a clear and well-structured implementation schedule,
we can meet project deadlines and ensure the timely accomplishment of all activities.

4.5.4. Communicate the Plan

Communication of the plan is an integral aspect of port planning, as it ensures that
all stakeholders are aware of the port’s goals and objectives and comprehend their role
in supporting the plan. Effective communication can foster a feeling of ownership and
responsibility among all stakeholders and guarantee that everyone is working towards the
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shared goal of a prosperous and sustainable port. By clearly and effectively communicating
the plan, decision-makers can ensure that all stakeholders understand the port’s priorities
and objectives and know the activities needed to accomplish these objectives.

4.5.5. Monitor Progress

Monitoring progress is an ongoing process that allows for adjustments and ensures
that the sustainable plan remains relevant and practical (see Section 4.7).

4.5.6. Evaluate Outcomes

Evaluating port planning outcomes is essential for ensuring the effectiveness and effi-
ciency of a port’s operations. It entails evaluating the results of previous planning decisions
and determining whether the desired goals and objectives have been met. This evaluation
process identifies areas for improvement and directs future planning efforts in response to
changing demands and challenges. It is a methodical approach to determining the impact
of planning decisions on port performance and the return on investment for stakeholders.

4.6. Phase 6: Monitoring and Evaluation

The monitoring and evaluation phase of SMSPs is the stage in which the progress of
the sustainable plan is monitored and evaluated to ensure that the desired outcomes have
been achieved and that the plan remains relevant and practical [83]. The steps, as well as
the activities of the strategy development phase, are described as follows:

4.6.1. Establish Monitoring and Evaluation Indicators

Establishing effective monitoring and evaluation (M&E) indicators during project
planning is critical to ensuring success and sustainability [84]. M&E indicators are used to
track progress, assess impacts, and identify areas for improvement [85]. A well-designed
M&E system provides project managers with valuable feedback, allowing them to make
well-informed decisions, adjust strategies, and allocate resources accordingly. When devel-
oping M&E indicators, it is essential to consider the project’s goals and objectives, target
population, and desired outcomes. A clear and concise M&E plan ensures project success
and demonstrates accountability and transparency to stakeholders.

4.6.2. Develop a Monitoring and Evaluation Plan

An M&E plan is essential for a project’s success and sustainability. A well-designed
M&E plan can provide valuable insights into project progress and impacts, enabling project
managers to make well-informed decisions, adjust strategies, and effectively allocate
resources. Furthermore, it includes data collection and analysis frequency functions, to
ensure that the project stays on track and progresses toward its goals and objectives.

4.6.3. Conduct Regular Monitoring

Regular monitoring is a crucial aspect of port planning, since it ensures that the
plan is successfully implemented and that progress is made toward the desired outcomes.
Regular monitoring enables decision-makers to evaluate the efficacy of their tactics and
discover improvement opportunities, which may be vital to accomplishing the port’s goals
and objectives. Through frequent monitoring, decision-makers can evaluate the port’s
performance and identify potential concerns or obstacles. These data may then be utilized
to make educated judgments and execute any required improvements to enhance the port’s
overall performance. Regular monitoring can guarantee that the port is running at its
maximum capacity and that all stakeholders cooperate to achieve the shared objective of a
successful and sustainable port.

4.6.4. Evaluate Outcomes

Evaluation of outcomes is an essential component of port planning, as it enables
decision-makers to analyze the efficacy of their methods and quantify the port-wide impact
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of their efforts. By analyzing results, decision-makers can identify areas for improvement
and make well-informed choices, to guarantee that the port runs at its maximum capacity
and that all stakeholders work towards the shared goal of a successful and sustainable port.
By regularly evaluating results, decision-makers can review the port’s performance and
decide whether their initiatives have produced the intended results. These data may then be
utilized to make the appropriate modifications to enhance the port’s overall performance.
By reviewing results, decision-makers can verify that their strategies are aligned with
the port’s aims and objectives and that they are advancing towards a prosperous and
sustainable future.

4.6.5. Communicate Progress

Progress reporting is essential to port planning, as it keeps stakeholders informed
and involved in the planning process. By discussing progress regularly, decision-makers
can show their commitment to openness and accountability and develop stakeholder
confidence [86]. This may ensure that the port has the support of the local community and
the industry and that all stakeholders strive toward the common goal of a prosperous and
sustainable port. Moreover, effective communication of progress may build a feeling of
ownership and responsibility among all parties involved. By routinely reporting on the
port’s development, decision-makers can encourage stakeholders to take an active interest
in the planning process and feel responsible for the port’s future. This ensures that all
stakeholders are aligned with the port’s aims and objectives and work together towards a
prosperous and sustainable future.

4.6.6. Make Adjustments

During this phase, changes and improvements to previously developed plans are
made based on new information, stakeholder feedback, and emerging requirements. The
goal is to ensure that the port development project corresponds with the evolving needs of
stakeholders, adheres to the project’s budget, and achieves the technical and operational
standards set out. To make well-informed decisions and create a comprehensive, flexible,
and practical plan, the project team, stakeholders, and relevant authorities must collaborate
during this phase.

4.7. Phase 7: Continuous Improvement

This is the final step in the process of long-term planning. It is the stage at which
the lessons learned from the monitoring and evaluation phase are applied, to improve
the long-term plan and ensure that it remains relevant and practical. This contributes to
progressing toward the goals and objectives established during the goal-setting phase,
ensuring that the desired outcomes are realized. The continuous improvement phase is an
ongoing process, and the sustainable planning process should be repeated regularly to keep
the sustainable plan relevant and practical and progress toward the goals and objectives
on track [87]. The steps, as well as the activities of the strategy development phase, are
described as follows:

4.7.1. Lessons Learned

The lessons learned are a record of a project or initiative that highlights what worked
well and what did not, and this is a necessary tool for effective port planning. Lessons
learned throughout the port development process are crucial because they give significant
insight into what went well and what could be improved. By reflecting on the lessons
gained, decision-makers may identify best practices and make educated choices to safe-
guard the port’s future viability. Learning from previous experiences is vital for the port
planning process’s constant development and innovation. By reflecting on the lessons
learned, decision-makers can identify areas for improvement and modify the planning
process as appropriate. This guarantees, in turn, that the port runs at its maximum capacity
and that all stakeholders collaborate for a prosperous and sustainable future.
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4.7.2. Identify New Challenges for the Next Plan

New difficulties arise daily in port planning, which is continuously evolving. In the
upcoming years, port planners will encounter unique and distinctive challenges that will
test their capacity to oversee and improve current port operations. Port planning is a
dynamic and challenging area that demands adjusting to new and changing situations. As
they try to make ports more sustainable, efficient, and safe, as well as handle the growing
complexity of global commerce, port planners will encounter specific challenges in future
years. These problems will require innovative solutions and a solid knowledge of the
sector’s recent trends and technology.

4.7.3. Update Port Planning Regularly

Port planning is a vital aspect of the shipping industry, and port planners must fre-
quently analyze and change their plans to meet the industry’s needs. Regularly updating
the port planning procedure is necessary for several reasons [88]. First, the port industry
is ever-evolving and changing, requiring periodic revisions to the port planning proce-
dure. Second, revising the port planning process regularly ensures that the port runs at
its maximum capacity and that all stakeholders work towards the shared objective of a
successful and sustainable port. Third, periodically reviewing the port planning process
can assist in identifying areas for improvement and making any required improvements.
Lastly, updating the port planning process can assist in maintaining momentum and keep
stakeholders motivated and involved in the planning process.

5. Conclusions

SMSPs are critical to coastal community development and marine environment preser-
vation. Implementing sustainable planning strategies in SMSPs can ensure responsible
resource use, promote economic growth, and improve residents’ quality of life. This can
be accomplished by combining various approaches, such as environmentally friendly in-
frastructure development, renewable energy adoption, and effective waste management
practices. For instance, investing in environmentally friendly infrastructure and renew-
able energy might generate new employment prospects in industries, such as developing
renewable energy and sustainable tourism. SMSPs can strike a balance that benefits ev-
eryone by considering the environmental and economic impact of sustainable planning
initiatives. Moreover, effective collaboration among stakeholders, including government
agencies, local communities, and private firms, is essential for the success of SMSP ef-
forts. By addressing sustainability, SMSPs can ensure a bright and prosperous future for
future generations.

The numerous case studies discussed in papers show how specific strategies and
solutions to promote sustainability can produce unsustainable outcomes if their effects on
various sectors or at various scales are not anticipated and adequately addressed. This
survey’s contribution is to provide a comprehensive understanding of the current state
of research in the field, as well as valuable insights into best practices and methodologies,
as well as to serve as a valuable resource for researchers, policymakers, and practitioners.
This promotes the development of more sustainable ports and ensures that the port sector
is better equipped to meet future challenges by contributing to a better understanding of
sustainable port planning.

More analytically, this guide provides a thorough framework that identifies the critical
elements affecting the sustainability of SMSPs and discusses the activities stakeholders may
undertake to improve sustainability. It highlights the necessity for collaboration between
port authorities, port users, and local communities, in order to ensure that the sustainability
plan reflects the interests and concerns of all stakeholders. Environmental sustainability
is emphasized heavily in this particular guide for SMSP sustainability planning, which is
another crucial feature. Furthermore, it describes how SMSPs can reduce environmental
effects by lowering emissions and managing waste. In addition, it emphasizes the signifi-
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cance of economic sustainability, as SMSPs are frequently located in economically weak
areas, and their economic viability is crucial to the local economy [89].

It is a valuable resource for researchers looking to advance the field of sustainable port
planning. By comprehensively assessing the available literature on the issue, this survey
intends to aid academics in identifying potential research gaps and directing their attention
to areas that require additional examination. This can also contribute to future research on
sustainable port planning being well-informed and relevant, which is critical for advancing
the field and improving the port sector’s sustainability.

Future work on SMSPs should center on initiatives that promote clean energy, waste
management, water management, sustainable transportation, ecosystem protection, com-
munity building, sustainable tourism, alternative transportation infrastructure, sustainable
development, and stakeholder engagement. SMSPs can build sustainable and resilient
communities that support local economies and protect the environment for future genera-
tions by prioritizing these initiatives and collaborating closely with stakeholders. However,
each port and community’s unique circumstances and needs will determine the specific
focus and priorities. They can play an essential role in creating a more sustainable and re-
silient future for their communities by taking a proactive approach to sustainable planning
and development.
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39. Balić, K.; Žgaljić, D.; Ukić Boljat, H.; Slišković, M. The Port System in Addressing Sustainability Issues—A Systematic Review of
Research. J. Mar. Sci. Eng. 2022, 10, 1048. [CrossRef]

40. Malvestio, A.C.; Fischer, T.B.; Montaño, M. The Consideration of Environmental and Social Issues in Transport Policy, Plan and
Programme Making in Brazil: A Systems Analysis. J. Clean. Prod. 2018, 179, 674–689. [CrossRef]

https://doi.org/10.1016/j.marpol.2021.104426
https://doi.org/10.1016/j.ocecoaman.2021.105583
https://doi.org/10.1016/j.rsma.2022.102365
https://doi.org/10.7225/toms.v07.n02.003
https://doi.org/10.1016/j.marpol.2021.104444
https://doi.org/10.1016/j.trd.2019.05.003
https://doi.org/10.1016/j.jclepro.2022.131255
https://doi.org/10.3390/jmse9030329
https://doi.org/10.1186/s41072-022-00111-y
https://doi.org/10.1016/j.ocecoaman.2010.11.001
https://doi.org/10.1016/j.ocecoaman.2020.105390
https://doi.org/10.1016/j.oceaneng.2022.112671
https://doi.org/10.1016/j.tra.2023.103623
https://doi.org/10.1016/j.ocecoaman.2022.106228
https://doi.org/10.1016/j.tra.2022.09.009
https://doi.org/10.1016/j.enpol.2014.04.013
https://doi.org/10.3390/su141911857
https://doi.org/10.1016/j.enpol.2013.09.024
https://doi.org/10.2495/ECO170071
https://doi.org/10.3390/su13041791
https://doi.org/10.3390/su11184952
https://doi.org/10.1016/j.marpol.2019.103801
https://doi.org/10.1177/2399808321997824
https://doi.org/10.1016/j.ajsl.2020.03.001
https://doi.org/10.1016/j.trd.2017.08.017
https://doi.org/10.3390/jmse10081048
https://doi.org/10.1016/j.jclepro.2017.11.152


J. Mar. Sci. Eng. 2023, 11, 1763 19 of 20

41. Woo, J.K.; Moon, D.S.H.; Lam, J.S.L. The Impact of Environmental Policy on Ports and the Associated Economic Opportunities.
Transp. Res. Part A Policy Pract. 2018, 110, 234–242. [CrossRef]

42. Chang, C.C.; Tsai, Y.A. Policies for Improving PM2.5 Particles and Ghgs Emissions in a Maritime Port of Taiwan: Evidence Based
on the INDC and GGRMA Regulations. J. Mar. Sci. Eng. 2021, 9, 1315. [CrossRef]

43. An, J.; Lee, K.; Park, H. Effects of a Vessel Speed Reduction Program on Air Quality in Port Areas: Focusing on the Big Three
Ports in South Korea. J. Mar. Sci. Eng. 2021, 9, 407. [CrossRef]

44. Vakili, S.V.; Ölçer, A.I.; Ballini, F. The Development of a Policy Framework to Mitigate Underwater Noise Pollution from
Commercial Vessels: The Role of Ports. Mar. Policy 2020, 120, 104132. [CrossRef]

45. Zhuang, X.; Li, W.; Xu, Y. Port Planning and Sustainable Development Based on Prediction Modelling of Port Throughput: A
Case Study of the Deep-Water Dongjiakou Port. Sustainability 2022, 14, 4276. [CrossRef]

46. Inkinen, T.; Helminen, R.; Saarikoski, J. Port Digitalization with Open Data: Challenges, Opportunities, and Integrations. J. Open
Innov. Technol. Mark. Complex. 2019, 5, 30. [CrossRef]
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68. Gacutan, J.; Galparsoro, I.; Pınarbaşı, K.; Murillas, A.; Adewumi, I.J.; Praphotjanaporn, T.; Johnston, E.L.; Findlay, K.P.; Milligan,
B.M. Marine Spatial Planning and Ocean Accounting: Synergistic Tools Enhancing Integration in Ocean Governance. Mar. Policy
2022, 136, 104936. [CrossRef]

69. Pensieri, S.; Viti, F.; Moser, G.; Serpico, S.B.; Maggiolo, L.; Pastorino, M.; Solarna, D.; Cambiaso, A.; Carraro, C.; Degano, C.; et al.
Evaluating LoRaWAN Connectivity in a Marine Scenario. J. Mar. Sci. Eng. 2021, 9, 1218. [CrossRef]

70. Beškovnik, B.; Bajec, P. Strategies and Approach for Smart City–Port Ecosystems Development Supported by the Internet of
Things. Transport 2021, 36, 433–443. [CrossRef]

https://doi.org/10.1016/j.tra.2017.09.001
https://doi.org/10.3390/jmse9121315
https://doi.org/10.3390/jmse9040407
https://doi.org/10.1016/j.marpol.2020.104132
https://doi.org/10.3390/su14074276
https://doi.org/10.3390/joitmc5020030
https://doi.org/10.3390/su14106255
https://doi.org/10.3390/app12168381
https://doi.org/10.3390/jmse11081492
https://doi.org/10.3390/su14127507
https://doi.org/10.1016/j.tra.2023.103778
https://doi.org/10.1016/j.marpol.2019.103727
https://doi.org/10.1016/j.cstp.2022.09.007
https://doi.org/10.1016/j.tranpol.2019.04.011
https://doi.org/10.1016/j.marpol.2017.11.002
https://doi.org/10.1016/j.jclepro.2015.10.011
https://doi.org/10.1016/j.envsci.2017.03.016
https://doi.org/10.1016/j.jclepro.2019.118402
https://doi.org/10.1016/j.jclepro.2022.134715
https://doi.org/10.1016/j.marpolbul.2021.112280
https://doi.org/10.3390/logistics4030020
https://doi.org/10.3390/su11216046
https://doi.org/10.1016/j.cstp.2021.04.008
https://doi.org/10.1016/j.tra.2017.05.015
https://doi.org/10.1057/s41278-022-00211-3
https://doi.org/10.1016/j.tra.2023.103746
https://doi.org/10.1016/j.marpol.2021.104936
https://doi.org/10.3390/jmse9111218
https://doi.org/10.3846/transport.2021.16194


J. Mar. Sci. Eng. 2023, 11, 1763 20 of 20

71. Hua, C.; Chen, J.; Wan, Z.; Xu, L.; Bai, Y.; Zheng, T.; Fei, Y. Evaluation and Governance of Green Development Practice of Port: A
Sea Port Case of China. J. Clean. Prod. 2020, 249, 119434. [CrossRef]

72. Parola, F.; Pallis, A.A.; Risitano, M.; Ferretti, M. Marketing Strategies of Port Authorities: A Multi-Dimensional Theorisation.
Transp. Res. Part A Policy Pract. 2018, 111, 199–212. [CrossRef]

73. Sunitiyoso, Y.; Nuraeni, S.; Pambudi, N.F.; Inayati, T.; Nurdayat, I.F.; Hadiansyah, F.; Tiara, A.R. Port Performance Factors and
Their Interactions: A Systems Thinking Approach. Asian J. Shipp. Logist. 2022, 38, 107–123. [CrossRef]

74. Park, S.; Hwang, J.; Yang, H.; Kim, S. Simulation Modelling for Automated Guided Vehicle Introduction to the Loading Process of
Ro-Ro Ships. J. Mar. Sci. Eng. 2021, 9, 441. [CrossRef]

75. Svanberg, M.; Holm, H.; Cullinane, K.; Ferrari, C. Assessing the Impact of Disruptive Events on Port Performance and Choice: The
Case of Gothenburg. J. Mar. Sci. Eng. 2021, 9, 145. [CrossRef]

76. Pamucar, D.; Deveci, M.; Gokasar, I.; Martínez, L.; Köppen, M. Prioritizing Transport Planning Strategies for Freight Companies
towards Zero Carbon Emission Using Ordinal Priority Approach. Comput. Ind. Eng. 2022, 169, 108259. [CrossRef]

77. Mthembu, S.E.; Chasomeris, M.G. A Systems Approach to Developing a Port Community System for South Africa. J. Shipp. Trade
2022, 7, 26. [CrossRef]

78. Teixeira, G.F.G.; Canciglieri Junior, O. How to make strategic planning for corporate sustainability? J. Clean. Prod. 2019, 230,
1421–1431. [CrossRef]

79. Kim, G.S.; Lee, E.S.; Kim, B.K. Strategic Port Management by Consolidating Container Terminals. Asian J. Shipp. Logist. 2022,
38, 19–24. [CrossRef]

80. JØrgensen, L. Project Teams: An Untapped Resource? In Proceedings of the Procedia Computer Science; Elsevier B.V.: Amsterdam,
The Netherlands, 2018; Volume 138, pp. 799–804.

81. Varajão, J.; Magalhães, L.; Freitas, L.; Rocha, P. Success Management—From Theory to Practice. Int. J. Proj. Manag. 2022, 40,
481–498. [CrossRef]

82. Pagano, P.; Antonelli, S.; Tardo, A. C-Ports: A proposal for a comprehensive standardization and implementation plan of digital
services offered by the “Port of the Future”. Comput. Ind. 2022, 134, 103556. [CrossRef]

83. Quyen, T.L.P.; Matsushima, K.; Kobayashi, K.; Nguyen, T.H. Developing a Monitoring and Evaluation System for Urban Planning.
Urban. Reg. Plan. Rev. 2018, 5, 87–110. [CrossRef]

84. He, X.; Liu, W.; Hu, R.; Hu, W. Environmental Regulations on the Spatial Spillover of the Sustainable Development Capability of
Chinese Clustered Ports. J. Mar. Sci. Eng. 2021, 9, 301. [CrossRef]

85. Bentaleb, F.; Mabrouki, C.; Semma, A. Key Performance Indicators Evaluation and Performance Measurement in Dry Port-Seaport
System: A Multi Criteria Approach. J. ETA Marit. Sci. 2015, 3, 97–116. [CrossRef]

86. Housni, F.; Boumane, A.; Rasmussen, B.D.; Britel, M.R.; Barnes, P.; Abdelfettah, S.; Lakhmas, K.; Maurady, A. Environmental
Sustainability Maturity System: An Integrated System Scale to Assist Maritime Port Managers in Addressing Environmental
Sustainability Goals. Environ. Chall. 2022, 7, 100481. [CrossRef]

87. Butler, M.; Szwejczewski, M.; Sweeney, M. A Model of Continuous Improvement Programme Management. Prod. Plan. Control
2018, 29, 386–402. [CrossRef]

88. Zhang, Y.; Kim, C.W.; Tee, K.F.; Lam, J.S.L. Optimal Sustainable Life Cycle Maintenance Strategies for Port Infrastructures. J. Clean.
Prod. 2017, 142, 1693–1709. [CrossRef]
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