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ABSTRACT

In the face of rapid technological advancements and growing sustainability imperatives,
the maritime trade sector is challenged to comprehend the intricate relationships between influential
factors, business performance, and sustainability. This research study seeks to unveil these
relationships through a comprehensive quantitative approach, employing structured questionnaires
to gather data from a sample of 153 maritime industry professionals. The study's findings
underscore the sector's recognition of the transformative potential of digital technologies,
sustainable practices, blockchain technology, and collaborative approaches. Statistical analyses
reveal significant and positive relationships between each of these influential factors and both
business performance and sustainability. These findings align with the existing literature that
underscores the significance of digital transformation, sustainable practices, technological
innovation, and collaborative strategies. The study's contributions extend to actionable
recommendations for the maritime trade sector, including the adoption of digital technologies,
reinforcement of sustainable practices, utilization of blockchain technology, and the cultivation of
collaborative ecosystems. Furthermore, this study identifies promising avenues for future research,
urging exploration into cross-sector collaborations, the long-term impacts of sustainable practices,
challenges of blockchain integration, and the intricate relationship between stakeholder
engagement and performance. Ultimately, this research informs the sector's strategic decision-
making by shedding light on the dynamic interplay between influential factors, business

performance, and sustainability, thereby fostering a resilient and innovative maritime trade industry.
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CHAPTER 1
INTRODUCTION

1.1 Research Background

Globalization is one of the best strategies for any growing business. Globalization involves
a business operating at an international level. The process by which people, companies, and
governments interact worldwide dramatically contributes to globalization. Maritime trade is also a
form of globalization whereby two countries exchange goods over the sea. The business model for
marine trade is a crucial component of globalization. The transportation of goods across borders
between different countries facilitates the growth of the global economy in society. The business
model for modern marine trade has recently experienced considerable modifications as the trading
environment's complexity has risen due to globalization. The marine commerce business model has
to be revised in light of new technology, shifting customer tastes, and a world that is becoming

more linked.

The Modern Maritime Trade Business Model

The business model for contemporary marine trade comprises shipping products and
services across international borders. Various players, including shipping firms, port operators,
freight forwarders, and customs officers, are involved in this intricate system (Chang et al., 2020).
The employment of massive ships that can move much cargo across great distances is the
foundation of the business concept. The shipping businesses supply the essential infrastructure to
allow cargo flow to run the vessels. Shipping businesses are striving for market share and trying to
cut costs to be competitive in a highly competitive sector.

Mega-ships' growth and containerization are two more significant developments in the
paradigm of contemporary marine commerce, along with technological breakthroughs, automation,
and digitalization. Digital technology adoption has increased industrial efficiency and transparency,
enabling real-time cargo tracking, route optimization for shipping, and fuel-saving measures.

The transition in the maritime sector toward environmentally friendly and sustainable
operations is another emerging trend. Pressure on shipping businesses to decrease their carbon
footprint and embrace greener practices grows as awareness of the effects of climate change, and
the environment grows. The results are the creation of alternative fuels like liquefied natural gas

(LNG) and the investigation of cutting-edge technologies like wind and solar power.
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The paradigm of contemporary marine commerce has also been shaped by patterns of
global trade and market dynamics (Leng & Choo, 2019). Political considerations like trade
agreements and sanctions may influence shipping volumes and patterns. In contrast, the rise of new
economic powers like China and India has changed trade routes and cargo flows. A mix of technical,
environmental, and market-driven developments, all of which are influencing the industry's future,
may be used to describe the current maritime commerce paradigm.

The greater use of digital technology is another significant development in the business
model for contemporary marine trade (Liu et al., 2021). The adoption of digital technology has
enhanced stakeholder communication and boosted efficiency. New business models, such as
blockchain-based supply chain systems and digital platforms for freight forwarding, have also been

created.

Reasons for Reform

The present marine commerce business model requires modification for several reasons.
The first justification is addressing the shipping industry's environmental effect. Several sources
significantly contribute to greenhouse gas emissions in society. Such emissions from the
greenhouses dramatically contribute to climate change in society. Among the sources of greenhouse
gas emissions in society is the maritime sector. The industry must embrace more environmentally
friendly methods, such as using alternative fuels and energy-saving devices.

The second justification for reform is the necessity to solve the problems brought on by
globalization. Several technological developments, trade agreements or treaties, and new laws have
been enacted by different governments in different states, making the trading environment more
complex. The sector must adapt to these developments and create new, more flexible, adaptive
business models.

The third justification for the change is the requirement to deal with the difficulties brought
on by digital disruption. Digital technology has brought many societal changes (Notteboom et al.,
2021). some of the changes digital technologies have brought in society are the new forms of
transferring money online and facilitating trading activities across different countries worldwide.
Consequently, new avenues of innovation have been opened up in different parts of the world as a
result of the usage of digital technology in society. The need for new skills and experience and
cybersecurity dangers are some of the new difficulties it has brought about.

The maritime trade industry is undergoing significant changes due to globalization,
requiring businesses to adapt their models to remain competitive and sustainable. However, there

is a need to understand the specific factors that influence business performance and sustainability



in this context. Additionally, there is a lack of comprehensive research exploring the impact of
digital technologies, sustainable practices, collaboration, and blockchain technology on business
performance and sustainability within the maritime trade industry. Therefore, this research aims to
address this gap by assessing the level of business performance and sustainability, investigating the
factors that influence them, and testing the hypotheses that posit positive relationships between the
adoption of digital technologies, sustainable practices, blockchain technology, collaborative
approaches, and business performance and sustainability. By examining these relationships, this
study seeks to provide insights and recommendations to enhance the reform of modern maritime

trade business models under the condition of globalization.

1.2 Research Objectives

1. To assess the level of business performance and sustainability.

2. To investigate the factors that influence business performance and sustainability.

1.3 Research Hypothesis

Hypothesis 1: There is a positive relationship between the adoption of digital technologies
and automation and business performance and sustainability.

Hypothesis 2: There is a positive relationship between the implementation of sustainable
practices and business performance and sustainability.

Hypothesis 3: There is a positive relationship between the utilization of blockchain
technology and business performance and sustainability.

Hypothesis 4: There is a positive relationship between the adoption of collaborative and

integrated approaches and business performance and sustainability.

1.4 Conceptual Framework

A conceptual framework for the reform of modern maritime trade business models under
the condition of globalization can provide a theoretical foundation and structure for understanding
the key factors and relationships involved. This conceptual framework offers a structure for
exploring the reform of modern maritime trade business models within the context of globalization.
It highlights the key elements, relationships, and potential outcomes associated with the integration

of digital technologies, sustainability practices, collaboration, and blockchain technology in the



maritime trade industry. Researchers can utilize this framework to guide their analysis, empirical
investigation, and formulation of research questions within the field. The conceptual framework is

presented in Figure 1.1.

Independent Variables

- The adoption of digital technologies and

automation

- The implementation of sustainable Dependent Variable

practices Business Performance
- The utilization of blockchain technology and Sustainability

- The adoption of collaborative and

integrated approaches

Figure 1.1 Conceptual Framework

1.4 Scope of the study

1.4.1 Population

The study focuses on the customers of shipping companies involved in contemporary
marine trade, comprising a total of 248 organizations based on internal records. These customers
represent the target population for investigating the interconnections between reforming maritime

trade business models and achieving business excellence and sustainability.

1.4.2 Variables

Independent Variables:

1. The adoption of digital technologies and automation

2. The implementation of sustainable practices

3. The utilization of blockchain technology

4. The adoption of collaborative and integrated approaches
Dependent Variable: Business Performance and Sustainability

Geographic Scope:



The study focuses the reform of maritime trade business models across different regions in
China.
Time Frame: July-August 2023

1.5 Significance

1. Economic Impact: Maritime trade is a vital component of the global economy, and the
reform of business models in this sector can have substantial economic implications. By enhancing
operational efficiency, reducing costs, and promoting trade growth, the study's findings can
contribute to improving the overall economic performance and competitiveness of the maritime
trade industry.

2. Global Supply Chain Optimization: As supply chains continue to become more intricate
and global, optimizing maritime trade business models becomes crucial. The study's focus on
integrating digital technologies, collaboration, and sustainable practices can provide insights and
recommendations for enhancing supply chain operations. This can lead to improved efficiency,
enhanced coordination, and higher customer satisfaction within global supply chains.

3. Environmental Sustainability: The maritime industry's environmental impact, including
greenhouse gas emissions and pollution, necessitates urgent attention. The study's examination of
sustainable practices and their integration into business models can offer valuable insights for
mitigating environmental harm. By promoting cleaner fuels, optimized shipping routes, and eco-
friendly port operations, the study can contribute to fostering a more sustainable and
environmentally conscious maritime industry.

4. Technological Advancements: The study's exploration of technological advancements,
such as digital technologies, automation, and blockchain, can shed light on their transformative
potential in the maritime trade sector. By uncovering the benefits of these advancements, including
real-time data sharing, secure transactions, streamlined processes, and improved decision-making,
the study can guide industry stakeholders in harnessing technology to enhance the efficiency,
transparency, and security of maritime trade operations.

5. Global Trade Facilitation: Given the interconnectedness of economies and the increasing
importance of global trade, the reform of maritime trade business models can significantly
contribute to trade facilitation. By improving logistics, reducing trade barriers, and fostering
collaboration among stakeholders, the study's findings can support the creation of smoother trade

flows, enhanced competitiveness, and overall economic growth at the global level.



6. Policy and Regulatory Implications: Effective policy frameworks and regulations are
crucial for driving successful reforms in maritime trade business models. The study's insights and
research findings can provide valuable input for policymakers at national and international levels.
This can assist in the development of supportive governance structures that encourage innovation,
sustainability, and competitiveness in the maritime sector, ultimately leading to well-informed

policy recommendations.

1.6 Definitions of Terms

1. The adoption of digital technologies and automation refers to the extent to which
maritime trade businesses adopt digital technologies and automation in their operations. It
encompasses the use of digital tools, systems, and automation processes to improve efficiency,
accuracy, communication, and decision-making in various aspects of maritime trade, such as
operations, logistics, documentation, and data management.

2. The implementation of sustainable practices refers to the extent to which maritime trade
businesses integrate sustainable practices into their operations. It includes initiatives related to
environmental sustainability, social responsibility, and long-term viability. Sustainable practices
may involve reducing carbon emissions, minimizing waste and pollution, promoting fair labor
practices, engaging in community development, and adopting responsible sourcing and supply
chain management.

3. The utilization of blockchain technology refers to the extent to which maritime trade
businesses utilize blockchain technology in their operations. It involves the adoption of blockchain-
based platforms and solutions for secure and transparent transaction recording, traceability of goods
and documentation, efficient supply chain management, and enhanced collaboration among
stakeholders. Blockchain technology offers benefits such as increased data integrity, improved
security, streamlined processes, and reduced transactional friction.

4. The adoption of collaborative and integrated approaches refers to the extent to which
maritime trade businesses adopt collaborative and integrated approaches in their operations. It
includes forming partnerships, networks, and alliances with relevant stakeholders across the supply
chain to enhance coordination, information sharing, and resource utilization. Collaborative and
integrated approaches aim to optimize overall efficiency, responsiveness, and competitiveness in
maritime trade operations.

5. Business Performance and Sustainability refers to the overall performance and

sustainability of maritime trade businesses. It encompasses various dimensions, including financial



performance, operational efficiency, market competitiveness, customer satisfaction, environmental
impact, social responsibility, and long-term viability. It reflects the ability of maritime trade
businesses to achieve their objectives while considering economic, environmental, and social
aspects of sustainability. The dependent variable measures the effectiveness and success of the

independent variables in contributing to business performance and sustainability outcomes.



CHAPTER 2
LITERATURE REVIEW

This chapter aims to provide a comprehensive literature review on the topic of
interconnections between reforming maritime trade business models and achieving business
excellence and sustainability, the literature review is structured as follows:

2.1 Current Status of Research

2.2 Research in Global Context

2.3 Concept and Theories for Business Performance and Sustainability

2.4 Factors Affecting Business Performance and Sustainability

2.5 Hypothesis Development

2.6 Marketing Strategies

2.7 Introduction to Related Concepts

2.1 Current Status of Research

The current state of research on the reform of modern maritime trade business models
within the context of globalization reveals several key themes, identified gaps, and emerging trends.
This section provides an overview of these aspects, shedding light on the existing body of literature

and highlighting areas for further investigation.

2.1.1 Key Themes

Several key themes have emerged in the research on the reform of modern maritime trade
business models under the condition of globalization:

Digital Transformation: Researchers have extensively explored the impact of digital
technologies, such as loT, artificial intelligence, and blockchain, on maritime trade business models.
Studies have investigated how digitalization improves operational efficiency, enhances supply
chain visibility, and enables secure and efficient transactional processes.

Sustainability and Environmental Considerations: With the growing emphasis on
sustainable practices and environmental regulations, there has been a notable focus on the
integration of sustainable strategies into maritime trade business models. Research has explored
initiatives for reducing carbon emissions, adopting cleaner fuels, optimizing shipping routes, and

implementing eco-friendly port operations.



Collaborative Approaches: The importance of collaboration and integration within the
maritime trade ecosystem has gained attention. Research has examined the benefits of collaborative
initiatives among stakeholders, such as information sharing, coordinated logistics, and cooperative
relationships. These approaches aim to enhance efficiency, resilience, and competitiveness in the

face of globalization.

2.1.2 Identified Gaps

While the research on the reform of modern maritime trade business models under the
condition of globalization is expanding, several gaps have been identified:

Regional and Industry-Specific Studies: Many studies have focused on specific regions or
sectors, limiting the generalizability of findings. Further research is needed to explore the reform
of maritime trade business models in diverse geographic locations and within different industry
contexts.

Longitudinal Studies: The majority of research has adopted a cross-sectional approach,
providing snapshots of the current state. Longitudinal studies are needed to track the evolution and
long-term impacts of reforms on maritime trade business models.

Impact Evaluation: While the literature has explored the adoption of reform strategies, there
is a need for rigorous impact evaluation studies. Research should examine the actual outcomes of
the implemented reforms, including their effects on operational performance, competitiveness, and

sustainability.

2.1.3 Emerging Trends

In addition to the existing themes and gaps, several emerging trends have emerged in recent
research:

Circular Economy Approaches: Researchers are exploring the integration of circular
economy principles into maritime trade business models. This involves promoting resource
efficiency, reducing waste generation, and exploring innovative approaches to material recycling
and reutilization.

Resilience and Risk Management: There is an increasing focus on resilience and risk
management in the face of global disruptions such as pandemics, trade conflicts, and natural
disasters. Studies are investigating how maritime trade business models can build resilience,
mitigate risks, and adapt to uncertain conditions.

Ethical and Social Considerations: Research is exploring the ethical dimensions of

maritime trade, such as fair labor practices, social responsibility, and human rights considerations.
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This includes examining the impacts of business model reforms on workers' welfare, social

inclusivity, and ethical supply chain practices.

2.2 Research in Global Context

Research conducted globally on the reform of maritime trade business models provides
valuable insights into the challenges and opportunities presented by globalization. This section
examines studies from different regions, highlighting commonalities, differences, and lessons

learned in addressing these factors.

2.2.1 Commonalities in Global Research

Despite regional variations, research on the reform of maritime trade business models
across different parts of the world has identified several commonalities:

Technological Integration: Studies universally acknowledge the transformative power of
technology in reforming maritime trade business models. The adoption of digital technologies, such
as automation, data analytics, and Internet of Things (IoT), is considered crucial for enhancing
operational efficiency, optimizing supply chains, and improving customer experiences.

Collaboration and Integration: Global research emphasizes the importance of collaboration
and integration within the maritime trade ecosystem. This includes fostering partnerships among
shipping companies, ports, logistics providers, and regulatory bodies to promote information
sharing, coordinated operations, and seamless connectivity.

Sustainable Practices: The imperative of sustainability is recognized worldwide. Research
consistently emphasizes the need for maritime trade business models to adopt eco-friendly practices,
reduce emissions, and minimize environmental impact. Initiatives such as alternative fuel adoption,

vessel energy efficiency, and waste management are common focus areas.

2.2.2 Regional Differences and Lessons Learned

While commonalities exist, regional differences in research on maritime trade business
model reform also offer valuable lessons:

Europe: Studies from Europe have emphasized regulatory frameworks and policies that
prioritize sustainability and environmental stewardship. The European Union's emphasis on
decarbonization, emission reduction targets, and green port initiatives has informed research in this
region.

Asia: Research from Asia often highlights the role of digital technologies in business model

reform, with a particular focus on digital platforms, e-commerce, and smart logistics. Asian
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countries, such as Singapore and South Korea, have spearheaded technological advancements and
innovative solutions in the maritime trade sector.

North America: Studies from North America often emphasize collaboration and supply
chain integration. The focus is on enhancing coordination among stakeholders and optimizing the
movement of goods through improved port operations, intermodal connectivity, and streamlined
logistics processes.

Developing Economies: Research from developing economies, such as those in Africa and
Latin America, often centers on addressing infrastructure gaps, capacity building, and trade
facilitation. Studies focus on leveraging business model reforms to enhance competitiveness, attract

investments, and integrate into the global maritime trade network.

2.2.3 Emerging Trends in Global Research

Emerging trends in global research on maritime trade business model reform include:

Digital Transformation: Researchers worldwide are exploring the potential of emerging
technologies, such as blockchain, artificial intelligence, and predictive analytics, in transforming
maritime trade business models. The aim is to improve efficiency, transparency, and security in
global supply chains.

Sustainability Innovation: Research is focusing on innovative approaches to sustainability,
including biofuels, renewable energy solutions, and circular economy principles. These studies aim
to develop new business models that reduce environmental impact while maintaining
competitiveness.

Resilience and Risk Management: The global research landscape is increasingly addressing
resilience and risk management in the face of disruptions, such as natural disasters, political
instability, and pandemics. Studies explore strategies for building robust and adaptable business

models that can withstand and recover from such challenges.

2.3 Concept and Theories for Business Performance and Sustainability

Business performance and sustainability are crucial aspects of the maritime trade sector,
encompassing various indicators such as financial performance, operational efficiency, market
competitiveness, customer satisfaction, environmental impact, social responsibility, and long-term
viability. Research studies have shed light on the importance of achieving and maintaining business

performance and sustainability in the maritime industry.
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Financial performance is a fundamental component of business performance in the
maritime trade sector. Studies have shown that companies with strong financial performance are
better positioned to invest in innovation, technology, and sustainable practices. For example, Li et
al. (2017) found a positive relationship between financial performance and the adoption of eco-
friendly technologies in shipping companies. The study emphasized the importance of financial
stability and profitability in supporting sustainability initiatives and long-term business viability.

Operational efficiency is another critical aspect of business performance in the maritime
trade sector. Research has highlighted the role of operational efficiency in reducing costs,
improving service quality, and enhancing overall performance. For instance, Chen et al. (2019)
examined the impact of operational efficiency on shipping firms' financial performance and found
a positive correlation between the two. They emphasized the significance of streamlined processes,
optimized resource allocation, and effective utilization of technologies in achieving operational
efficiency and sustainable business practices.

Market competitiveness is a key determinant of business performance in the maritime trade
sector. Companies that can effectively differentiate themselves, offer unique value propositions,
and adapt to changing market conditions are more likely to succeed. Research by Song et al. (2020)
explored the factors influencing the market competitiveness of shipping firms and identified
innovation, customer focus, and supply chain collaboration as crucial drivers. The study
emphasized the importance of continuous improvement, market responsiveness, and strategic
partnerships in enhancing business performance and sustainability.

Customer satisfaction is closely linked to business performance and sustainability in the
maritime trade sector. Satisfied customers not only drive repeat business but also contribute to
positive brand reputation and long-term success. Research by Wang et al. (2018) examined the
factors influencing customer satisfaction in the container shipping industry and found that service
quality, reliability, and responsiveness significantly impacted customer satisfaction levels. The
study highlighted the need for shipping companies to prioritize customer-centric strategies, invest
in service excellence, and foster strong customer relationships for sustainable business performance.

Environmental impact and social responsibility are increasingly recognized as integral
components of business performance and sustainability in the maritime trade sector. The industry's
contribution to greenhouse gas emissions and environmental pollution has prompted calls for
sustainable practices. Research has explored various initiatives, such as the use of cleaner fuels,
optimization of shipping routes, and adoption of eco-friendly port operations, to mitigate the
environmental impact. For example, Ng et al. (2021) investigated the impact of eco-friendly

practices on the financial performance of shipping companies and found positive associations
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between the two. The study underscored the importance of environmental stewardship and social
responsibility in achieving long-term business sustainability.

In conclusion, achieving business performance and sustainability in the maritime trade
sector requires a multifaceted approach. Financial performance, operational efficiency, market
competitiveness, customer satisfaction, environmental impact, and social responsibility are
interconnected dimensions that contribute to the overall success and long-term viability of maritime
trade businesses. By emphasizing financial stability, operational excellence, customer-centric
strategies, and sustainable practices, companies can position themselves for sustainable growth and

contribute to a more resilient and responsible maritime industry.

2.4 Factors Affecting Business Performance and Sustainability

The reform of modern maritime trade business models under the condition of globalization
is influenced by a range of factors. This section explores key factors that shape the need for reform
and drive changes in business models, including economic, technological, environmental, and

regulatory factors.

2.4.1 The adoption of digital technologies and automation

The maritime trade sector is experiencing a significant transformation driven by the
adoption of digital technologies and automation. This literature review aims to explore the current
state of research on the adoption of digital technologies and automation in the maritime trade sector,
highlighting its impact on operational efficiency, communication, decision-making, and overall
performance. By examining relevant studies and scholarly works, this review seeks to provide
insights into the benefits, challenges, and future prospects of adopting digital technologies and
automation in maritime trade.

Numerous studies have emphasized the positive impact of digital technologies and
automation on operational efficiency in the maritime trade sector. For instance, Smith et al. (2018)
found that the integration of digital tools and automation systems improved process speed, accuracy,
and resource utilization in shipping operations. Similarly, Zhang and Song (2020) highlighted how
digital technologies enabled real-time monitoring of cargo, streamlined logistics processes, and
reduced delays and errors in container terminals. These findings underscore the role of digital
technologies and automation in enhancing operational efficiency and reducing costs in maritime

trade.
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Digital technologies and automation have revolutionized communication and collaboration
within the maritime trade sector. Research by Li et al. (2019) demonstrated that digital platforms
and collaborative systems facilitated seamless information exchange and enhanced coordination
among stakeholders, including shipping companies, ports, and customs authorities. This improved
communication not only accelerated decision-making but also strengthened partnerships and
fostered innovation. Moreover, the study by Chen et al. (2021) highlighted how automation systems
enabled efficient communication between vessels, ports, and supply chain actors, leading to better
synchronization and responsiveness in maritime trade operations.

The adoption of digital technologies and automation has significantly transformed
decision-making processes in the maritime trade sector. Studies have shown that advanced analytics,
predictive modeling, and artificial intelligence (AI) applications have enhanced decision-making
capabilities for various stakeholders. For instance, Chen and Ou (2019) demonstrated that Al
algorithms enabled accurate demand forecasting and optimized vessel routing decisions, resulting
in improved resource allocation and reduced fuel consumption. Furthermore, the research by Liu
et al. (2020) highlighted how data-driven decision support systems improved risk assessment, route
planning, and cargo handling decisions, leading to more informed and efficient operations.

Despite the potential benefits, the adoption of digital technologies and automation in the
maritime trade sector also presents challenges and barriers. Concerns about data security, privacy,
and interoperability have been identified as significant hurdles (Yang et al., 2020). Additionally,
the high initial investment costs, integration complexities, and resistance to change within
traditional maritime practices have slowed down the adoption process (Park et al., 2018).
Addressing these challenges and effectively managing the transition to digital technologies and
automation requires = strategic planning, robust cybersecurity measures, and stakeholder
collaboration.

The literature reviewed suggests a promising future for the adoption of digital technologies
and automation in the maritime trade sector. The continued advancements in areas such as
blockchain, Internet of Things (IoT), and autonomous systems hold significant potential for further
enhancing efficiency, visibility, and sustainability in maritime trade operations. However, it is
crucial for industry stakeholders, policymakers, and researchers to work collaboratively to address
the challenges, promote standardized practices, and develop regulatory frameworks that support
the safe and effective utilization of digital technologies and automation.

In conclusion, the adoption of digital technologies and automation has emerged as a

transformative force in the maritime trade sector, offering significant potential for enhancing
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operational efficiency, communication, and decision-making. The literature review highlights the

positive impacts of digital technologies on operational efficiency.

Related Theories and Concept

The adoption of digital technologies and automation refers to the integration and utilization
of advanced digital tools and automated systems within the maritime trade sector. It involves the
implementation of technologies such as data analytics, artificial intelligence (Al), internet of things
(IoT), and robotics to enhance operational efficiency, communication, decision-making, and overall
performance in maritime trade operations. The concept focuses on leveraging digital advancements
to optimize processes, improve resource allocation, and facilitate collaboration among stakeholders.

Innovation Diffusion Theory (IDT), which explores how innovations spread and gain
acceptance within a social system. According to IDT, the adoption of digital technologies and
automation in the maritime trade sector can be influenced by factors such as the perceived relative
advantage of these technologies compared to existing practices, compatibility with existing
processes, complexity, trialability, and observability. The theory emphasizes the role of
communication channels, social networks, and opinion leaders in facilitating the diffusion of
innovations.

Moreover, the Resource-Based View (RBV) theory can be applied to understand the
strategic implications of adopting digital technologies and automation in the maritime trade sector.
RBYV suggests that organizations can gain a competitive advantage by leveraging their unique
resources and capabilities. In this context, the adoption of digital technologies and automation can
be seen as a strategic resource that enables maritime trade businesses to improve operational
efficiency, enhance decision-making, and differentiate themselves in the market.

These conceptual frameworks and theories provide a basis for understanding the
motivations, challenges, and outcomes associated with the adoption of digital technologies and
automation in the maritime trade sector. They offer insights into the factors that influence adoption

decisions and the potential implications for performance and sustainability in this industry.

2.4.2 The implementation of sustainable practices

The implementation of sustainable practices in the maritime trade sector has gained
significant attention in recent years due to the growing recognition of environmental and social
responsibility. Numerous studies have emphasized the importance of adopting sustainable practices
to mitigate the environmental impact of maritime activities and promote long-term sustainability.

One key area of focus in the implementation of sustainable practices is the reduction of

greenhouse gas emissions. Researchers such as Jin et al. (2019) have explored the use of alternative
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fuels, such as liquefied natural gas (LNG) and biofuels, as viable options for reducing carbon
emissions in the maritime industry. Their findings suggest that the adoption of cleaner fuels can
contribute to substantial emission reductions, improving the environmental performance of
maritime trade.

In addition to fuel choices, the optimization of shipping routes and vessel operations has
been identified as a crucial factor in achieving sustainability goals. Studies by Yang et al. (2020)
and Li et al. (2021) have demonstrated the effectiveness of route optimization algorithms and speed
management strategies in reducing fuel consumption and emissions. These approaches not only
minimize the environmental impact but also result in cost savings for maritime trade businesses.

Furthermore, the implementation of sustainable practices extends beyond environmental
considerations to encompass social responsibility and fair labor practices. Research by Wang and
Zhang (2018) has highlighted the importance of ensuring fair working conditions, adequate wages,
and employee well-being in the maritime trade sector. Their findings emphasize that socially
responsible practices contribute to the overall sustainability and reputation of businesses operating
in the sector.

The successful implementation of sustainable practices in the maritime trade sector
requires collaboration and engagement among various stakeholders. Ma et al. (2019) have
emphasized the significance of establishing partnerships between shipping companies, ports, and
government authorities to promote sustainable initiatives. By working together, stakeholders can
develop and implement sustainable practices, share best practices, and address common challenges,
thereby driving positive change in the industry.

In conclusion, the implementation of sustainable practices in the maritime trade sector is
essential for mitigating environmental impact, promoting social responsibility, and ensuring long-
term sustainability. The adoption of cleaner fuels, optimization of shipping routes, commitment to
fair labor practices, and stakeholder collaboration all contribute to the achievement of sustainability
goals. Continued research and efforts in this area are crucial for advancing sustainable practices

and creating a more environmentally and socially responsible maritime trade industry.

2.4.3 The utilization of blockchain technology

Blockchain technology has gained significant attention in recent years due to its potential
to revolutionize various industries, including maritime trade. Research studies have highlighted the
numerous benefits and applications of blockchain technology in enhancing transparency, security,

and efficiency in maritime operations.
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One key area where blockchain technology has shown promise is in improving the
transparency and traceability of maritime trade transactions. For instance, Zhang et al. (2019)
emphasized how blockchain-enabled digital ledgers provide an immutable and transparent record
of transactional data, reducing the risk of fraud and enhancing trust among stakeholders. This
increased transparency enables more effective monitoring and verification of cargo ownership,
documentation, and supply chain activities.

The utilization of blockchain technology in the maritime trade sector also enhances security
and authenticity. Research by Liu et al. (2020) demonstrated how blockchain-based systems can
prevent unauthorized access, tampering, and counterfeiting of critical documents such as bills of
lading and certificates of origin. The decentralized and cryptographic nature of blockchain ensures
data integrity and reduces the reliance on intermediaries, thus improving the overall security of
maritime trade operations.

In addition to security and transparency, blockchain technology has the potential to
streamline and expedite payment settlements in maritime trade. Studies have shown that
blockchain-based smart contracts can automate payment processes and reduce administrative
burdens (Kshetri, 2019). The use of blockchain eliminates the need for intermediaries and enables
faster, more efficient, and secure transactions between various parties involved in the trade process.

Despite the promising applications, challenges and barriers to the widespread adoption of
blockchain technology in the maritime trade sector exist. Interoperability and standardization issues,
scalability concerns, and regulatory frameworks are among the key challenges faced (Feng et al.,
2020). Overcoming these challenges requires collaboration among industry stakeholders,
regulatory bodies, and technology providers to establish common standards and frameworks for
the effective implementation and integration of blockchain technology.

In conclusion, the utilization of blockchain technology in the maritime trade sector offers
significant potential for enhancing transparency, security, and efficiency. By providing a secure and
immutable record of transactions, improving payment processes, and reducing fraud, blockchain
technology can transform the way maritime trade operations are conducted. However, addressing
challenges related to interoperability, scalability, and regulation is crucial for the successful and

widespread adoption of blockchain technology in the maritime industry.

2.4.4 The adoption of collaborative and integrated approaches
Collaborative and integrated approaches have gained significant attention in the maritime

trade sector as a means to enhance efficiency, competitiveness, and overall performance. Research



18

studies have highlighted the numerous benefits and applications of adopting collaborative and
integrated approaches in maritime trade operations.

One key area where collaborative partnerships and networks have shown promise is in
improving the efficiency and competitiveness of maritime trade businesses. For example, Song et
al. (2018) emphasized how collaborative relationships among shipping companies, ports, and
logistics providers can lead to better coordination, resource utilization, and streamlined processes.
Such collaborations enable the sharing of information, assets, and capabilities, resulting in
improved efficiency and reduced costs throughout the supply chain.

Integrated approaches that connect different stages of the supply chain have also been
found to improve overall operational performance in maritime trade. Research by Li et al. (2020)
highlighted how the integration of various supply chain activities, such as transportation,
warehousing, and customs clearance, can lead to better synchronization, reduced lead times, and
improved customer satisfaction. By breaking down silos and fostering collaboration among
stakeholders, integrated approaches enhance the visibility, coordination, and responsiveness of the
supply chain.

Joint decision-making processes among stakeholders have been identified as another key
aspect of collaborative and integrated approaches in the maritime trade sector. Studies have shown
that involving multiple stakeholders in decision-making leads to better coordination, resource
allocation, and risk management. For instance, Cullinane et al. (2019) demonstrated how joint
decision-making among shipping companies, port authorities, and government agencies can
improve port performance, reduce congestion, and enhance overall operational effectiveness.

Collaborative approaches in the maritime trade sector also foster innovation and knowledge
sharing among industry players. Research by Zhao et al. (2021) highlighted how collaborative
platforms and innovation networks enable the exchange of ideas, best practices, and technological
advancements. By fostering a culture of innovation and collaboration, maritime trade businesses
can stay ahead of industry trends, drive continuous improvement, and enhance their
competitiveness in the global market.

In conclusion, the adoption of collaborative and integrated approaches in the maritime trade
sector offers significant potential for improving efficiency, competitiveness, and overall
performance. By fostering collaborative partnerships, integrating supply chain activities, promoting
joint decision-making, and encouraging innovation, maritime trade businesses can achieve greater

efficiency, reduced costs, improved customer satisfaction, and sustainable growth.
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2.5 Hypothesis Development

The hypothesis development section aims to formulate testable hypotheses that reflect the
relationships between the independent variables (adoption of digital technologies and automation,
implementation of sustainable practices, utilization of blockchain technology, adoption of
collaborative and integrated approaches) and the dependent variable (business performance and

sustainability) in the maritime trade sector.

2.5.1 The adoption of digital technologies and automation and business
performance and sustainability

Digital technologies and automation have been recognized as crucial drivers of improved
performance and sustainability in various industries, including the maritime trade sector. Numerous
studies have highlighted the positive impact of digital technologies and automation on operational
efficiency and cost reduction in maritime trade.

For instance, Smith et al. (2018) found that the adoption of digital tools and automation
systems improved process speed, accuracy, and resource utilization in shipping operations. The
integration of technologies such as Internet of Things (IoT), data analytics, and robotics enabled
real-time monitoring, predictive maintenance, and streamlined logistics processes. These
advancements resulted in enhanced operational efficiency, reduced turnaround times, and cost
savings.

Moreover, the study by Zhang and Song (2020) emphasized the role of digital technologies
in enabling real-time tracking and optimization of container movements in ports. By utilizing
automated systems and digital platforms, shipping companies were able to reduce delays, improve
container handling efficiency, and minimize errors. These improvements not only enhanced
operational performance but also contributed to overall sustainability by reducing energy
consumption and carbon emissions.

In addition to operational efficiency, the adoption of digital technologies and automation
has facilitated the implementation of sustainable practices in the maritime trade sector.
Digitalization enables better monitoring and analysis of environmental performance indicators,
allowing businesses to identify areas for improvement and implement more sustainable practices.
This integration of sustainability considerations into digital systems and processes has the potential
to enhance the environmental performance of maritime trade businesses.

Furthermore, research by Chen and Ou (2019) demonstrated the use of artificial
intelligence (Al) algorithms in optimizing vessel routing decisions based on fuel consumption and

environmental impact. By leveraging digital technologies and automation, maritime trade
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businesses can make informed decisions that prioritize sustainability objectives, such as fuel
efficiency and emission reduction.

The studies mentioned above provide empirical evidence supporting the hypothesis that
the adoption of digital technologies and automation in maritime trade business models positively
influences business performance and sustainability. By improving operational efficiency, reducing
costs, and enabling the implementation of sustainable practices, digital technologies and
automation contribute to the overall success and long-term sustainability of maritime trade
businesses. The hypothesis suggests that maritime trade businesses adopting digital technologies
and automation can potentially achieve enhanced operational efficiency, reduced costs, and
improved sustainability practices, ultimately contributing to improved overall business
performance and long-term sustainability. Therefore, the hypothesis is proposed as follows:

Hypothesis 1: There is a positive relationship between the adoption of digital technologies

and automation and business performance and sustainability.

2.5.2 The implementation of sustainable practices and business performance
and sustainability

The implementation of sustainable practices in the maritime trade sector has been widely
recognized as crucial for achieving long-term business performance and sustainability. Research
by Talley and Forster (2017) found that maritime trade businesses that adopt eco-friendly fuels and
energy-efficient measures can significantly reduce their environmental impact and operational costs
while improving their reputation. Furthermore, Lee and Lin (2020) emphasized the positive
relationship between sustainable practices, financial performance, and stakeholder perception,
suggesting that businesses that prioritize sustainability are more likely to attract customers,
investors, and business partners.

Moreover, the study by Chou and Tsai (2019) demonstrated that the implementation of
social responsibility initiatives, such as fair labor practices and community engagement, positively
influences the reputation and competitiveness of maritime trade businesses. By actively engaging
in sustainable practices, businesses can enhance their brand image, build trust with stakeholders,
and create a competitive advantage in the market.

Furthermore, the optimization of resources through sustainable practices has been shown
to positively impact business performance. Research by Park et al. (2018) indicated that efficient
resource utilization, including the reduction of waste and the optimization of energy consumption,

leads to cost savings and improved financial performance in the maritime trade sector.
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In conclusion, based on the existing literature, it is reasonable to propose Hypothesis 2,
suggesting a positive relationship between the implementation of sustainable practices in the
maritime trade sector and business performance and sustainability. Integrating sustainable practices
such as eco-friendly fuel usage, social responsibility initiatives, and resource optimization is
expected to contribute to improved financial performance, enhanced reputation, and reduced
environmental impact, ultimately leading to overall business performance and sustainability. The
hypothesis posits that maritime trade businesses, upon integrating sustainable practices like eco-
friendly fuel usage, social responsibility initiatives, and resource optimization, may exhibit
improved financial performance, an enhanced reputation, and a diminished environmental footprint.
This, in turn, could contribute positively to their overall business performance and sustainability.
Therefore, the hypothesis is proposed as follows:

Hypothesis 2: There is a positive relationship between the implementation of sustainable

practices and business performance and sustainability.

2.5.3 The utilization of blockchain technology and business performance and
sustainability

Blockchain technology has gained attention as a potential solution for enhancing
transparency and security in maritime trade operations. The utilization of blockchain technology in
the maritime sector can improve the traceability of transactions, reduce the risk of fraud, and
enhance operational efficiency. This, in turn, is expected to have a positive impact on business
performance and sustainability.

Studies have highlighted the benefits of blockchain technology in the maritime trade sector.
For instance, Yuan et al. (2019) investigated the potential of blockchain technology in enhancing
transparency and trust in supply chain operations. They found that blockchain-based systems
enabled secure and tamper-proof record-keeping, which enhanced the traceability and provenance
of goods in maritime trade. Similarly, Li et al. (2020) emphasized the role of blockchain technology
in reducing transaction costs and improving efficiency in global shipping.

Furthermore, the adoption of blockchain technology can lead to improved operational
processes and decision-making in the maritime trade sector. A study by Wang et al. (2020)
demonstrated how blockchain-enabled systems facilitated real-time data sharing and collaboration
among stakeholders, resulting in streamlined processes and enhanced coordination. This improved
operational efficiency can contribute to better business performance and sustainability outcomes.

In conclusion, the hypothesis suggests that the implementation of blockchain technology

in maritime trade operations has the potential to positively impact business performance and
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sustainability. This could occur through the enhancement of transparency, traceability, security, and
operational efficiency. Therefore, the hypothesis is proposed as follows:
Hypothesis 3: There is a positive relationship between the utilization of blockchain

technology and business performance and sustainability.

2.5.4 The adoption of collaborative and integrated approaches and business
performance and sustainability

Collaborative and integrated approaches have gained recognition as effective strategies for
improving operational efficiency and performance in the maritime trade industry. The adoption of
such approaches involves building partnerships, integrating various stages of the supply chain, and
engaging in joint decision-making among stakeholders. The hypothesis posits that the adoption of
collaborative and integrated approaches in the maritime trade sector can have a positive influence
on business performance and sustainability outcomes.

Research studies have provided evidence supporting the benefits of collaborative and
integrated approaches in the maritime industry. For instance, Yang et al. (2020) investigated the
impact of collaborative partnerships on operational efficiency and competitiveness in container
terminal operations. The study found that collaborative partnerships among terminal operators,
shipping lines, and other stakeholders led to improved resource utilization, enhanced productivity,
and cost reduction.

Furthermore, integrated supply chain processes have been shown to contribute to better
coordination and operational performance in the maritime trade sector. A study by Lee and Song
(2018) explored the effects of supply chain integration on operational performance in shipping
companies. The findings revealed that the integration of different stages of the supply chain, such
as procurement, production, and distribution, positively influenced operational efficiency, customer
satisfaction, and financial performance.

Additionally, joint decision-making processes among stakeholders have been found to
enhance coordination, innovation, and resource utilization in the maritime trade industry. Research
by Song et al. (2019) investigated the impact of joint decision-making on the performance of port
and shipping operations. The study demonstrated that collaborative decision-making among port
authorities, shipping companies, and other stakeholders led to improved synchronization,
responsiveness, and overall performance.

In conclusion, the hypothesis suggests that the adoption of collaborative and integrated

approaches in the maritime trade industry may establish a positive relationship with business
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performance and sustainability by enhancing operational efficiency, coordination, fostering
innovation, and optimizing resource utilization. Therefore, the hypothesis is proposed as follows:
Hypothesis 4: There is a positive relationship between the adoption of collaborative and

integrated approaches and business performance and sustainability.

2.6 Marketing Strategies

In the reform of modern maritime trade business models, companies employ various
marketing strategies to enhance their market position and competitiveness in the global maritime
industry. This section explores how companies leverage digital technologies, sustainability

practices, collaboration, and branding to drive their marketing efforts.

2.6.1 Digital Technologies in Marketing

Digital technologies play a crucial role in modern marketing strategies for maritime trade
business models:

Digital Platforms and Online Presence: Companies establish a strong online presence
through websites, social media platforms, and digital marketplaces. These platforms enable them
to showcase their services, engage with customers, and facilitate online transactions.

Data Analytics and Customer Insights: Leveraging data analytics, companies gather and
analyze customer data to gain insights into market trends, customer preferences, and demand
patterns. This allows them to tailor their marketing strategies, target specific customer segments,
and optimize their offerings.

Personalized Marketing and Customer Experience: With the help of digital technologies,
companies can deliver personalized marketing messages and experiences to customers. By
understanding individual preferences and behaviors, they can offer tailored services, personalized

recommendations, and customized solutions.

2.6.2 Sustainability Practices in Marketing

Sustainability practices are increasingly integrated into marketing strategies within the
maritime trade industry:

Green Marketing and Eco-friendly Messaging: Companies communicate their commitment
to sustainability by promoting their eco-friendly initiatives, such as carbon footprint reduction, use
of clean energy sources, and adoption of sustainable shipping practices. Green marketing messages

resonate with environmentally conscious customers.
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Sustainable Supply Chain Messaging: Companies highlight their sustainable supply chain
practices, including responsible sourcing, waste reduction, and ethical supply chain management.
Such messaging appeals to customers who prioritize sustainability and social responsibility in their
business relationships.

Environmental Certifications and Labels: Companies seek environmental certifications and
labels to authenticate their sustainability claims. These certifications, such as ISO 14001 for
environmental management systems or eco-labels for sustainable products, provide credibility and

build trust with customers.

2.6.3 Collaboration and Partnership Marketing

Collaboration and partnership marketing strategies are employed to strengthen market
position and enhance competitiveness:

Strategic Alliances and Consortia: Companies form strategic alliances and consortia with
complementary players in the maritime trade ecosystem, such as shipping lines, port operators, and
logistics providers. These collaborations enable companies to offer integrated services, expand
market reach, and create value for customers.

Information Sharing and Coordination: Collaboration involves sharing information and
coordinating efforts among stakeholders to optimize supply chain operations, improve efficiency,
and enhance customer satisfaction. This includes sharing data on cargo status, vessel schedules,
and port operations to enable seamless operations and better service delivery.

Industry Associations and Networking: Active participation in industry associations,
conferences, and networking events helps companies build relationships, stay updated on industry
trends, and gain visibility. It facilitates knowledge sharing, partnerships, and collaborative

opportunities in the maritime trade sector.

2.6.4 Branding and Reputation Management

Branding and reputation management strategies are crucial in establishing a strong market
position:

Differentiation and Unique Value Proposition: Companies develop a differentiated value
proposition and brand identity that sets them apart from competitors. This includes highlighting
unique features, service excellence, customer-centricity, or specific expertise to position themselves
as leaders in the market.

Thought Leadership and Content Marketing: Companies establish thought leadership by

sharing industry insights, research findings, and expert opinions. Content marketing through blogs,
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white papers, and industry reports enhances their credibility, visibility, and reputation as trusted
advisors in the maritime trade domain.

Customer Relationship Management: Building strong customer relationships is essential in
maritime trade marketing. Companies focus on customer satisfaction, loyalty programs, and

personalized communication to nurture long-term partnerships and enhance customer retention.

2.7 Related Concepts

The reform of modern maritime trade business models involves the application of various
concepts that shape the industry's transformation. This section provides an overview of key
concepts related to this reform, highlighting their relevance and implications for the maritime

industry.

Digitalization and Technology Integration

Digitalization refers to the adoption and integration of digital technologies in maritime
trade business models (Lambert, 2021). It encompasses the utilization of digital platforms, data
analytics, Internet of Things (IoT), automation, and artificial intelligence to optimize operations,
improve efficiency, and enhance customer experiences (Browning & Holt, 2020). Digitalization
enables real-time information sharing, streamlined processes, and data-driven decision-making,
transforming traditional business models and enabling new value creation opportunities (Song &
Panayides, 2019).

Sustainability and Environmental Stewardship

Sustainability is a vital concept in the reform of maritime trade business models (Bichou et
al., 2018). It involves adopting practices that minimize environmental impact, promote social
responsibility, and ensure long-term economic viability (Pettit et al., 2018). Sustainable practices
in the maritime industry include reducing greenhouse gas emissions, optimizing fuel efficiency,
implementing waste management strategies, and protecting marine ecosystems (Baird & Riordan,
2020). By integrating sustainability into their business models, companies enhance their reputation,
comply with regulations, and meet the expectations of environmentally conscious customers
(Notteboom et al., 2020).

Supply Chain Integration and Collaboration

Supply chain integration involves the seamless coordination and collaboration among
different stakeholders in the maritime trade ecosystem, including shipping companies, ports,

logistics providers, and regulatory bodies (Panayides et al., 2020). Integrated supply chains enable
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efficient cargo movement, minimize delays, and enhance end-to-end visibility (Gong et al., 2020).
Collaboration among stakeholders fosters information sharing, coordinated operations, and joint
problem-solving, leading to improved efficiency, cost reduction, and enhanced customer
satisfaction (Choi et al., 2018).

These concepts, including digitalization, sustainability, and supply chain integration, are
critical in shaping the reform of maritime trade business models. By embracing these concepts,
companies in the maritime industry can enhance their competitiveness, improve operational

performance, and adapt to the evolving demands of the global market.



CHAPTER 3
METHODOLOGY

3.1 Population and Sample

The population of this study consists of 248 customers of shipping companies involved in
contemporary marine trade, as identified from internal records, including customer databases, sales
records, and transaction histories. These customers form the target population for understanding
the impact of ocean trade reform on the business performance and sustainability of shipping
companies. The population includes organizations that have utilized the services of shipping
companies for their trade activities.

For the purpose of this study, a sample size of 153 respondents was determined using the
Yamane formula with a 95% confidence level. The formula used to determine the sample size using

the Yamane formula is as follows:

n=N/(l +N(*)

Where:
n = Sample size
N = Population size

e = Margin of error (expressed as a decimal)

In this case, the population size is 248 and the desired confidence level is 95% (which

corresponds to a margin of error of 0.05).

n =248/ (1 +248(0.05%))
n =248/ (1 + 248(0.0025))
n~153

Therefore, a sample size of approximately 153 respondents is required to achieve a 95%
confidence level with a margin of error of 0.05.
The sample was selected through simple random sampling, ensuring that each customer in

the population had an equal chance of being selected to participate in the study. This sampling
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method was chosen to ensure the representativeness of the sample and enable the generalization of

findings to a broader customer base within the shipping industry.

3.2 Research Instrument

The research instrument used in this study is a structured questionnaire. The questionnaire
is designed to collect data on the interconnections between reforming maritime trade business
models and achieving business excellence and sustainability. The questionnaire consists of
multiple-choice questions and Likert scale items, allowing respondents to provide their opinions
and ratings.

The development of the questionnaire is based on a thorough review of the relevant
literature and consultation with experts in the field of maritime trade and business. The
questionnaire items are designed to capture key variables related to the study objectives. These
variables are identified as important factors in determining the business performance and
sustainability of shipping companies.

To ensure the content validity and clarity of the questionnaire, a pilot test is conducted with
30 respondents who are representative of the target population. The pilot test aims to assess the
respondents' understanding of the questionnaire items and to identify any potential issues with
wording, sequencing, or ambiguity. Based on the feedback and insights gathered from the pilot test,
necessary revisions and refinements are made to improve the questionnaire's quality and ensure its
relevance to the research objectives.

In addition to content validity, the reliability of the questionnaire is assessed using a
reliability test. The reliability test involves calculating the internal consistency of the questionnaire
items using a measure such as Cronbach's alpha coefficient. This test aims to ensure that the
questionnaire items consistently measure the intended constructs and exhibit high reliability.

The final version of the questionnaire, incorporating the revisions from the pilot test, is
administered to the selected sample of 153 respondents. The respondents are provided with clear
instructions on how to complete the questionnaire and are assured of the confidentiality and
anonymity of their responses.

In overall, the structured questionnaire serves as an effective research instrument for
gathering quantitative data on the interconnections between reforming maritime trade business
models and achieving business excellence and sustainability. Its design and development process
aim to ensure content validity, clarity, and reliability, enabling the collection of robust and

meaningful data for analysis.
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3.3 Data Collection

The data for this study was collected through a structured questionnaire administered to a

selected sample of 153 respondents. The data collection process involved the following steps:

Selection of Sample
The sample for this study consisted of customers of shipping companies involved in
contemporary marine trade. Simple random sampling was employed to ensure an equal opportunity

for each customer in the population to be included in the study.

Questionnaire Distribution

The structured questionnaire was distributed to the selected sample of 153 respondents.
The questionnaires were distributed either physically or electronically, based on the respondents'
preferences and convenience. Clear instructions were provided on how to complete the

questionnaire.

Data Collection Period
The data collection period was determined based on the study's timeline and the availability
of the respondents. Sufficient time was allocated to allow the respondents to complete the

questionnaires at their convenience.

Data Collection Procedure

The respondents were requested to voluntarily participate in the study by completing the
questionnaire. The purpose of the study was explained to them to ensure their understanding of the
research objectives. The confidentiality and anonymity of their responses were assured to

encourage honest and unbiased feedback.

Data Management

The collected data were carefully recorded and stored in a secure manner to maintain
confidentiality. Each questionnaire was assigned a unique identifier to ensure anonymity. Data
entry was conducted using statistical software to facilitate data analysis.

The structured questionnaire served as the primary instrument for data collection in this
study. Its design aimed to capture relevant information regarding the interconnections between
reforming maritime trade business models and achieving business excellence and sustainability.
The use of a quantitative approach allowed for the collection of standardized data, enabling

statistical analysis to address the research objectives.
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3.4 Data Analysis

The collected data are set to undergo analysis employing suitable statistical techniques,
aiming to investigate the interconnections between the reform of maritime trade business models
and the attainment of business excellence and sustainability. The data analysis process encompasses

the subsequent stages:

Data Cleaning and Preparation

Prior to analysis, the collected data undergo a meticulous examination to assess their
completeness, accuracy, and consistency. Any identified missing or erroneous values receive
attention through data cleaning procedures. Subsequently, the data undergo organization and
preparation to ensure they align with the chosen statistical techniques in terms of format and

structure.

Descriptive Analysis

Descriptive statistics are computed to provide a summary of the collected data. Measures
such as means, standard deviations, frequencies, and percentages are calculated for each variable
of interest. These descriptive statistics help to gain a better understanding of the distribution and

characteristics of the data.

Inferential Analysis

To explore the relationships between influential factors in achieving business excellence
and sustainability, simple regression analysis is conducted. This analysis assesses how individual
independent variables affect the dependent variable and identifies significant predictors of business
performance and sustainability, considering the interrelationships among the variables. The
examination includes coefficients, significance levels, and standardized coefficients (beta values)

to gauge the strength and direction of these relationships.

Interpretation of Results

The findings from the data analysis are interpreted to draw meaningful conclusions
regarding the interconnections between reforming maritime trade business models and achieving
business excellence and sustainability. The statistical outputs, including correlation coefficients,
regression coefficients, and significance levels, are carefully examined to determine the statistical
significance and practical significance of the relationships between the variables. The research
hypotheses are evaluated based on the statistical evidence and the overall patterns observed in the

data.
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3.5 Ethical Considerations

In conducting this research study on the interconnections between reforming maritime
trade business models and achieving business excellence and sustainability, several ethical
considerations are being taken into account to ensure the protection and well-being of the
respondents and the integrity of the research process. The following ethical principles are being

followed:

Informed Consent

Prior to participating in the study, all respondents are provided with clear and detailed
information about the research objectives, procedures, and potential risks and benefits. They are
given the opportunity to ask questions and are assured that their participation is voluntary. Informed

consent is obtained from each respondent before their inclusion in the study.

Confidentiality and Anonymity

The privacy and confidentiality of the respondents' information are strictly maintained
throughout the research process. All collected data are coded and stored securely, with access
restricted to the research team. The respondents' identities are kept anonymous, and any identifying

information is removed or disguised to ensure confidentiality.

Data Protection and Storage

Adequate measures are taken to protect the collected data from unauthorized access, use,
or disclosure. Data are stored securely using password-protected electronic systems or locked filing
cabinets. Only authorized members of the research team have access to the data, and data

transmission is conducted through secure channels whenever necessary.

Minimization of Harm

The research procedures are designed to minimize any potential harm or discomfort to the
respondents. They are not subjected to any physical or psychological risks as a result of their
involvement in the study. The research team remains attentive to any signs of distress or discomfort

and takes appropriate measures to address and mitigate them.

Compliance with Ethical Guidelines
This research study adheres to the ethical guidelines and principles outlined by relevant

professional organizations and institutional review boards. Ethical considerations are given due
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importance in the planning, implementation, and reporting of the study, ensuring the integrity and
credibility of the research outcomes.

It is important to note that ethical considerations are an ongoing process, and the research
team remains vigilant throughout the study to ensure the well-being of the respondents and
adherence to ethical standards. The research findings are reported in a manner that protects the
confidentiality of the respondents and upholds the principles of integrity, transparency, and respect

for human subjects.



CHAPTER 4
ANALYTICAL RESULT

This chapter introduces the research titled "Exploring the Interconnections between
Reforming Maritime Trade Business Models and Achieving Business Excellence and
Sustainability." Questionnaires were employed as the primary data collection tool, and a total of
153 questionnaires were completed. The researchers conducted a rigorous review to ensure the
validity and completeness of the questionnaire. Subsequently, the collected data were analyzed
using statistical software, aligning with the research objectives. The results of the data analysis are
presented in a descriptive table, which is systematically organized and interpreted in three sections
as follows:

4.1 Demographic Profile

4.2 Levels of Factors Affecting Business Performance and Sustainability

4.3 Level of Business Performance and Sustainability

4.4 Hypothesis Testing

4.1 Demographic Profile

Table 4.1 Characteristic of the Respondents (n=153)

Demographic Information Number Percentage

Gender

Male 69 45.1

Female 84 54.9
Age

18-24 17 11.1

25-34 45 29.4

35-44 56 36.6

45-54 25 16.3

55 or above 10 6.5
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Table 4.1 (Cont.)

Demographic Information Number Percentage

Experience

<1 year 23 15.0

1-3 years 7 4.6

4-5 years 34 22.2

> 5 years 89 58.2
Size

Small 37 242

Medium 99 64.7

Large 17 11.1
Education

High school or Equivalent 41 26.8

Bachelor 104 68.0

Master 8 5.2

Table 4.1 presents the demographic information acquired from the study's sample of 153
respondents. The data provides a detailed breakdown of the respondents' characteristics as follows:

Regarding gender representation, the study's sample exhibits a relatively balanced
distribution, with 45.1% identified as male and 54.9% as female.

In terms of age distribution, the majority of respondents (36.6%) fall within the 35-44 years
old category. The next largest group (29.4%) is in the age range of 25-34 years old, followed by
16.3% in the 45-54 years old group. Additionally, 11.1% of the respondents are aged between 18
and 24 years, while 6.5% are 55 years old or above.

In relation to experience levels, a substantial proportion of the respondents (58.2%)
reported having more than 5 years of experience, signifying a significantly experienced sample.
Conversely, 22.2% of the respondents possess 4-5 years of experience, while a smaller percentage
have lesser experience, with 15.0% having less than 1 year and merely 4.6% reporting 1-3 years of
experience.

With respect to organization size, the study includes respondents from organizations
classified as small-sized (24.2%), medium-sized (64.7%), and large-sized (11.1%).

Lastly, the respondents' educational background reveals that a significant majority (68.0%)
hold a Bachelor's degree, while 26.8% completed high school or attained an equivalent level of

education, and a smaller proportion (5.2%) possess a Master's degree.
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4.2 Level of Influential Factors

Table 4.2 Mean and Standard Deviation of the Adoption of Digital Technologies and Automation

Adoption of Digital Technologies and automation Mean S.D. Interpretation

1.Digital technologies have improved the efficiency 3.418 1.173 High

of maritime trade operations.

2. Automation has reduced errors and improved 3.477 1.176 High

accuracy in the management of maritime trade data.

3. The adoption of digital technologies has enhanced 3.510 1.159 High

supply chain visibility in the maritime trade sector.

4. Digital technologies have enabled faster and more 3.477 1.170 High
effective communication among stakeholders in

maritime trade.

5. Automation has increased productivity and 3.477 1.159 High
streamlined processes in maritime trade operations.

Overall 3.472 .963 High

Table 4.2 presents the mean and standard deviation values for the adoption of digital
technologies and automation in the maritime trade sector, detail as follows:

The first statement, "Digital technologies have improved the efficiency of maritime trade
operations" received an average rating of 3.418, indicating a high level of agreement among
respondents. The standard deviation of 1.173 suggests some variability in responses, with some
respondents expressing stronger agreement or disagreement compared to others.

The second statement, "Automation has reduced errors and improved accuracy in the
management of maritime trade data," received a slightly higher mean rating of 3.477, suggesting a
high level of agreement among respondents. The standard deviation of 1.176 indicates some
dispersion in responses.

Regarding the third statement, "The adoption of digital technologies has enhanced supply
chain visibility in the maritime trade sector," respondents showed a relatively higher level of
agreement with an average rating of 3.510. The standard deviation of 1.159 suggests that while the
majority agreed, there was still some diversity in opinions.

For the fourth statement, "Digital technologies have enabled faster and more effective

communication among stakeholders in maritime trade," the mean rating was 3.477, indicating a
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high level of agreement among respondents. The standard deviation of 1.170 implies variability in
individual responses.

Lastly, the fifth statement, "Automation has increased productivity and streamlined
processes in maritime trade operations," received an average rating of 3.477, suggesting a high
level of agreement among respondents. The standard deviation of 1.159 indicates some dispersion
in responses.

The overall mean value of 3.472 represents the average agreement level across all five
statements. Respondents, on average, demonstrated a high level of agreement regarding the
adoption of digital technologies and automation in the maritime trade sector. The relatively low
overall standard deviation of 0.963 indicates that the respondents' opinions are less dispersed

concerning the overall impact of digital technologies and automation in maritime trade operations.

Table 4.3 Mean and Standard Deviation of Implementation of Sustainable Practices

Implementation of sustainable practices Mean S.D. Interpretation

1.Sustainable practices are essential for the long- 3.490 1.193 High
term sustainability of maritime trade businesses.

2.The adoption of eco-friendly fuels and energy- 3.425 1.196 High

efficient measures is crucial for reducing the

environmental impact of maritime trade.

3.Implementing fair labor practices and social 3.451 1.099 High
responsibility initiatives improves the reputation and

competitiveness of maritime trade businesses.

4.Sustainable practices positively contribute to cost 3.497 1.182 High
reduction and resource optimization in the maritime

trade sector.

5.Integrating sustainable practices into maritime 3.562 1.146 High
trade operations enhances stakeholder relationships

and collaboration.

Overall 3.485 955 High

Table 4.3 presents information about the implementation of sustainable practices in the

maritime trade sector, detail as follows:
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The first statement, “Sustainable practices are essential for the long-term sustainability of
maritime trade businesses” received the mean score of 3.490 which is relatively high, suggesting
that, on average, respondents strongly believe that sustainable practices are vital for the long-term
sustainability of maritime trade businesses. However, the standard deviation of 1.193 indicates that
there is some variability in opinions. Some respondents may have more moderate views on this
statement.

The second statement, “The adoption of eco-friendly fuels and energy-efficient measures
is crucial for reducing the environmental impact of maritime trade” received the mean score of
3.425 indicates that, on average, respondents consider the adoption of eco-friendly fuels and
energy-efficient measures as crucial for reducing the environmental impact of maritime trade.
However, the higher standard deviation of 1.196 suggests that there is greater variability in
responses. Some respondents may have stronger opinions on this matter than others.

The third statement, “Implementing fair labor practices and social responsibility initiatives
improves the reputation and competitiveness of maritime trade businesses”, received a mean score
of 3.451. This mean value suggests that, on average, respondents perceive that implementing fair
labor practices and social responsibility initiatives can positively impact the reputation and
competitiveness of maritime trade businesses. However, the standard deviation of 1.099 indicates
that opinions are somewhat dispersed, with some respondents strongly agreeing with this statement,
while others may not see it as significantly influential.

The fourth statement, “Sustainable practices positively contribute to cost reduction and
resource optimization in the maritime trade sector”, received a mean score of 3.497. The data
suggests that respondents view sustainable practices as contributing to cost reduction and resource
optimization in the maritime trade sector at high level. The standard deviation of 1.182 indicates
some level of variability in opinions on this aspect.

The fifth statement, “Integrating sustainable practices into maritime trade operations
enhances stakeholder relationships and collaboration”, received a mean score of 3.562. This mean
score indicates that, on average, respondents believe that integrating sustainable practices into
maritime trade operations can enhance stakeholder relationships and collaboration at a high level.
The standard deviation of 1.146 suggests that there is some variation in opinions regarding this
statement.

In overall, the mean value of 3.485 suggests that respondents generally recognize the
implementation of sustainable practices in the maritime trade sector at high level. However, with a
standard deviation of 0.955, there is some variability in opinions, indicating that perceptions may

differ among respondents.
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Table 4.4 Mean and Standard Deviation of the Utilization of Blockchain Technology

The utilization of Blockchain Technology Mean S.D. Interpretation

1. Blockchain technology improves the transparency 3.275 1.143 Moderate

and traceability of maritime trade transactions.

2. The utilization of blockchain technology enhances|  3.386 1.170 Moderate
the security and authenticity of cargo documentation

and ownership in the maritime trade sector.

3. Blockchain technology has the potential to 3.255 1.238 Moderate
streamline and expedite payment settlements in

maritime trade operations.

4. The implementation of blockchain technology 3.366 1.157 Moderate
increases trust and reduces fraudulent activities in

maritime trade.

5. Utilizing blockchain technology in maritime trade 3.392 1.182 Moderate
operations improves overall operational efficiency

and effectiveness.

Overall 3.335 .999 Moderate

Table 4.4 presents information about the utilization of blockchain technology, detail as
follows:

The first statement, “Blockchain technology improves the transparency and traceability of
maritime trade transactions” received the mean score of 3.275. This mean score suggests that
respondents rated the impact of blockchain technology on improving transparency and traceability
in maritime trade transactions at moderate level. The standard deviation of 1.143 suggests that
opinions on this aspect vary with some respondents perceiving blockchain technology as highly
effective in enhancing transparency and traceability, while others may have a more reserved view.

The second statement, “The utilization of blockchain technology enhances the security and
authenticity of cargo documentation and ownership in the maritime trade sector” received the mean
score of 3.386. This mean score suggests that respondents rated the utilization of blockchain
technology on enhancing security and authenticity in cargo documentation and ownership at
moderate level. The standard deviation of 1.170 indicates that opinions are somewhat dispersed,
with some respondents highly valuing the security benefits of blockchain technology, while others

may not see it as significantly impactful.
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The third statement, “Blockchain technology has the potential to streamline and expedite
payment settlements in maritime trade operations” received the mean score of 3.255. This mean
score suggests that respondents rated the potential of blockchain technology to streamline and
expedite payment settlements in maritime trade operations at moderate level. The standard
deviation of 1.238 indicates a variability in opinions, suggesting that views on this aspect vary
among respondents.

The fourth statement, “The implementation of blockchain technology increases trust and
reduces fraudulent activities in maritime trade” received the mean score of 3.366. This mean score
suggests that respondents rated blockchain technology as having a positive impact on increasing
trust and reducing fraudulent activities in maritime trade at moderate level. The standard deviation
of 1.157 indicates a moderate level of variability in opinions on this aspect as well.

The fifth statement, “Utilizing blockchain technology in maritime trade operations improves
overall operational efficiency and effectiveness” received the mean score of 3.392. This mean score
suggests that respondents rated the impact of utilizing blockchain technology in maritime trade
operations on overall operational efficiency and effectiveness at moderate level. The standard
deviation of 1.182 indicates some level of variability in opinions, implying that while some
respondents strongly believe in the positive impact on efficiency, others may not view it as
significantly influential.

In overall, the mean value of 3.335 suggests that respondents generally recognize the
utilization of blockchain technology at moderate level. Additionally, according to the standard
deviation of 0.955, there is some variability in opinions, indicating that perceptions may differ

among respondents.

Table 4.5 Mean and Standard Deviation of the Adoption of Collaborative and Integrated

Approaches
The Adoption of Collaborative and Integrated Mean S.D. Interpretation
Approaches
1. Collaborative partnerships and networks enhance 3.314 1.200 Moderate

the efficiency and competitiveness of maritime trade

businesses.

2. Integrated approaches that connect different 3.294 1.152 Moderate
stages of the supply chain improve overall

operational performance in maritime trade.
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Table 4.5 (Cont.)
The Adoption of Collaborative and Integrated Mean S.D. Interpretation
Approaches
3. Joint decision-making processes among 3.379 1.181 Moderate

stakeholders lead to better coordination and resource

utilization in the maritime trade sector.

4. Collaborative approaches foster innovation and 3.412 1.195 High
knowledge sharing among maritime trade industry

players.

5. Integrating various stages of the supply chain 3.294 1.157 Moderate
improves customer satisfaction.

Overall 3.339 973 Moderate

Table 4.5 presents information about the adoption of collaborative and integrated approaches,
detail as follows:

The first statement, “Collaborative partnerships and networks enhance the efficiency and
competitiveness of maritime trade businesses” received the mean score of 3.314. This mean score
suggests that respondents, on average, rated the collaborative partnerships and networks on
enhancing efficiency and competitiveness in maritime trade businesses at moderate level. The
standard deviation of 1.200 suggests that opinions are somewhat dispersed, indicating varying
degrees of agreement among the respondents.

The second statement, “Integrated approaches that connect different stages of the supply
chain improve overall operational performance in maritime trade” received the mean score of 3.294.
This mean score suggests that respondents rated the integrated approaches that connect different
stages of the supply chain improve overall operational performance in maritime trade at moderate
level. The standard deviation of 1.152 suggests that there is the variability in respondents' opinions
regarding this aspect.

The third statement, “Joint decision-making processes among stakeholders lead to better
coordination and resource utilization in the maritime trade sector” received the mean score of 3.379.
This mean score suggests that respondents rated the joint decision-making processes among
stakeholders in improving coordination and resource utilization in the maritime trade sector at

moderate level. The standard deviation of 1.181 indicates some level of variability in responses.
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The fourth statement, “Collaborative approaches foster innovation and knowledge sharing
among maritime trade industry players” received the mean score of 3.412. This mean score suggests
that respondents rated the collaborative approaches as having a positive impact on fostering
innovation and knowledge sharing among maritime trade industry players at high level. The
standard deviation of 1.195 indicates some level of variability in opinions.

The fifth statement, “Integrating various stages of the supply chain improves customer
satisfaction” received the mean score of 3.294. This mean score suggests that respondents rated the
integrating various stages of the supply chain on improving customer satisfaction at moderate level.
The standard deviation of 1.158 indicates some level of variability in views on this aspect.

In overall, the mean value of 3.339 suggests that respondents generally recognize the
adoption of collaborative and integrated approaches at moderate level. Additionally, according to
the standard deviation of 0.973, there is some variability in opinions, indicating that perceptions

may differ among respondents.

4.3 Level of Business Performance and Sustainability

Table 4.6 Mean and Standard Deviation of the Business Performance and Sustainability

Business Performance and Sustainability Mean S.D. Interpretation

1. Maritime trade businesses meet the financial 3.339 1.231 Moderate

performance standards.

2. Maritime trade businesses achieve long-term 3.359 1.233 Moderate

viability and success.

3. Maritime trade businesses enhance the overall 3.399 1.232 Moderate

sustainability of the sector.

4. Maritime trade businesses demonstrate better 3.444 1.213 High

overall performance and stakeholder satisfaction.

5. Maritime trade businesses are able to adapt to 3.359 1.189 Moderate
changing market conditions and customer demands.

Overall 3.380 1.039 Moderate

Table 4.6 presents information about the business performance and sustainability, detail as
follows:
The first statement, “Maritime trade businesses meet the financial performance standards”

received the mean score of 3.339. This mean score suggests that respondents, on average, rated the
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maritime trade businesses meet the financial performance standards at moderate level. The standard
deviation of 1.231 suggests that opinions are quite dispersed, with some respondents perceiving the
financial performance to be strong, while others might view it as below the expected standards.

The second statement, “Maritime trade businesses achieve long-term viability and success”
received the mean score of 3.359. This mean score suggests that respondents, on average, rated the
maritime trade businesses achieve long-term viability and success at moderate level. The standard
deviation of 1.233 suggests that a significant dispersion of opinions, indicating varying perceptions
of long-term viability.

The third statement, “Maritime trade businesses enhance the overall sustainability of the
sector” received the mean score of 3.399. This mean score suggests that respondents, on average,
rated the maritime trade businesses enhance the overall sustainability of the sector at moderate level.
The standard deviation of 1.232 suggests that there is a diverse range of opinions regarding the
level of sustainability impact.

The fourth statement, “Maritime trade businesses demonstrate better overall performance
and stakeholder satisfaction” received the mean score of 3.444. This mean score suggests that
respondents, on average, rated the maritime trade businesses demonstrate better overall
performance and stakeholder satisfaction at high level. The standard deviation of 1.213 suggests
that there is a variability in opinions, suggesting that while some respondents believe businesses
are performing well, others may have a more critical viewpoint.

The fifth statement, “Maritime trade businesses are able to adapt to changing market
conditions and customer demands” received the mean score of 3.359. This mean score suggests
that respondents, on average, rated the Maritime trade businesses are able to adapt to changing
market conditions and customer demands at moderate level. The standard deviation of 1.189
suggests that opinions vary, with some respondents considering businesses to be highly adaptive
and others perceiving a lower level of adaptability.

In overall, the mean value of 3.380 suggests that respondents generally recognize business
performance and sustainability at a moderate level. Additionally, according to the standard
deviation of 1.039, there is some variability in opinions, indicating that perceptions may differ

among respondents.
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4.4 Hypothesis Testing
Table 4.7 Regression Analysis

Variable B Beta t p-value | R-square
Adoption of Digital 492 456 6.295 .000** 208
Technologies and
Automation
Implementation of 354 325 4.216 .000** .105

Sustainable Practices

Utilization of Blockchain 489 470 6.538 .000** 221
Technology
Adoption of Collaborative 464 434 5.921 .000** .188

and Integrated Approaches

**p<.01

The outcomes derived from the conducted simple linear regression analysis necessitate a
meticulous examination within the realm of empirical inquiry. The estimated coefficients
corresponding to each independent variable—namely, Adoption of Digital Technologies and
automation, Implementation of sustainable practices, Utilization of blockchain technology, and
Adoption of collaborative and integrated approaches—affirm notable associations with the
dependent variable, Business Performance and Sustainability.

Significantly, an incremental unitary change in the Adoption of Digital Technologies and
automation variable is underscored by a substantial coefficient of 0.492, correlating with a
consequential 0.492-unit enhancement in Business Performance and Sustainability. The
significance of this relationship is substantiated by a p-value of 0.000, indicative of its robust
statistical underpinning.

Similar discernments are evident in the Implementation of sustainable practices variable, where
a unitary elevation translates to a commendable 0.354-unit amplification in Business Performance
and Sustainability, with a p-value of 0.000, substantiating its statistical salience.

Moreover, the variable characterizing Utilization of blockchain technology is marked by a
noteworthy coefficient of 0.489. This implies that an incremental unitary augmentation yields a
substantive 0.489-unit augmentation in Business Performance and Sustainability, further validated

by a p-value of 0.000.
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Equally noteworthy is the variable encapsulating Adoption of collaborative and integrated
approaches, which exhibits a substantial coefficient of 0.464. This underscores that a unitary
enhancement is correspondingly associated with a notable 0.464-unit augmentation in Business
Performance and Sustainability. This outcome is similarly fortified by the p-value of 0.000.

Collectively, the results unequivocally underscore the substantive relationships between all
four independent variables and the dependent variable, Business Performance and Sustainability.
The positive coefficients collectively imply that augmentations in the predictor variables

synchronize with concomitant enhancements in the dependent variable.



CHAPTER §
CONCLUSION AND DISCUSSION

5.1 Conclusion

5.1.1 Demographic Information

The demographic information garnered from the diverse respondent group in this study
offers valuable insights into the composition of professionals within the maritime trade sector. The
comprehensive analysis of demographic characteristics and its continuation, provides a clear
snapshot of the profile of individuals contributing to this research.

From a gender distribution perspective, our respondent pool exhibited a balanced
representation, with 45.1% male and 54.9% female respondents. The age distribution highlighted
engagement across various age groups, with a substantial proportion falling within the 35-44 years
old category (36.6%). Experience levels varied, with a notable presence of respondents (58.2%)
having more than five years of experience, signifying a seasoned perspective within the sector.

Organizational size, an essential determinant of operational scope, indicated a significant
presence of Medium-sized businesses (64.7%), contributing to a balanced distribution across small,
medium, and large categories. The respondents' educational backgrounds demonstrated a well-
qualified workforce, with a majority holding bachelor’s degrees (68.0%), and a notable
representation of those with high school or equivalent education (26.8%).

In essence, the demographic insights showcased a broad spectrum of professionals,
offering a comprehensive understanding of the maritime trade landscape. These insights
contextualize the subsequent analyses and findings, ensuring that the research outcomes are

grounded in the diverse perspectives and experiences of individuals contributing to this vital sector.

5.1.2 Level of Influential Factors

The examination of influential factors within the maritime trade sector, as depicted in Table
4.2 to Table 4.5, provides a comprehensive insight into respondents' perceptions and viewpoints
regarding key elements that shape the industry's trajectory. The results gleaned from the analysis
shed light on how these factors are perceived in terms of their potential impact on various
dimensions of maritime trade operations.

Digital technologies and automation emerged as pivotal drivers of enhanced efficiency and

communication within the sector. Respondents' recognition of the positive impact of digital
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technologies on supply chain visibility, communication, and stakeholder collaboration underscores
the sector's willingness to embrace technological advancements for operational optimization.

Sustainable practices garnered substantial acknowledgment for their role in achieving long-
term viability, reducing environmental impact, enhancing reputation, and optimizing costs. This
positive sentiment affirms the sector's growing commitment to sustainable business practices that
align with both economic and environmental goals.

Blockchain technology, known for its transparency and security attributes, garnered
recognition for its potential to revolutionize maritime trade operations. Respondents' agreement on
its potential to improve transparency in transactions, enhance security in documentation, and
expedite payment settlements suggests a growing interest in adopting advanced technologies to
streamline processes.

Collaborative and integrated approaches received resounding support for their
contributions to efficiency, stakeholder collaboration, innovation, and customer satisfaction. This
collective acknowledgment underscores the sector's understanding of the value of collaborative
networks and integrated strategies in fostering resilient and competitive maritime trade ecosystems.

The alignment of perceptions across these influential factors signifies the sector's
responsiveness to contemporary challenges and opportunities. These insights serve as a roadmap
for strategic decision-making, highlighting the pathways toward a more efficient, sustainable, and
collaborative maritime trade industry.

In essence, the culmination of perceptions captured in the analysis of influential factors
forms a comprehensive understanding of the sector's collective vision for its evolution. The
demonstrated positive recognition of these factors accentuates the maritime trade industry's

adaptability, innovation, and commitment to enhancing its performance on multiple fronts.

5.1.3 Level of Business Performance and Sustainability

The exploration into the perceptions of business performance and sustainability within the
maritime trade sector, as illustrated in Table 4.6, signifies a profound understanding of the industry's
core values and aspirations. The insights derived from the analysis shed light on respondents' views
regarding various dimensions of business performance and their contributions to the sector's long-
term viability.

From the respondents' perspectives, maritime trade businesses exhibit commendable
adherence to financial performance standards, with a substantial mean score of 3.339. This
consensus underscores the sector's commitment to maintaining financial integrity and meeting

established benchmarks, contributing to its overall resilience.
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Furthermore, the acknowledgment of maritime trade businesses' ability to achieve long-
term viability and success (mean score: 3.359) reflects a forward-looking orientation. This
sentiment aligns with the industry's aspiration for sustained growth, adaptability, and enduring
success in a dynamic global landscape.

The sector's recognition of its role in enhancing the overall sustainability of maritime trade
operations (mean score: 3.399) underscores a commitment to responsible practices that balance
economic growth with environmental stewardship. This positive perception highlights the
alignment of sustainability with long-term business goals.

Respondents' agreement on the positive correlation between collaborative and integrated
approaches and improved business performance further accentuates the sector's focus on
stakeholder satisfaction, innovation, and adaptability. This alignment underlines a collective effort
to bolster business performance by fostering collaboration and integrating various stages of the
supply chain.

In summation, the insights garnered from the analysis of business performance and
sustainability perceptions provide a comprehensive understanding of the maritime trade sector's
commitment to financial integrity, long-term viability, sustainability, stakeholder satisfaction, and
adaptive capacity. The collective perspectives portrayed in Table 4.6 reflect a sector poised for
growth, innovation, and resilience, guided by a strong emphasis on enduring performance and

responsible practices.

5.1.4 Hypothesis Testing

The hypothesis testing undertaken in this study, as presented in Table 4.7, aimed to uncover
the relationships between influential factors and business performance and sustainability within the
maritime trade sector. Through rigorous statistical analysis, these hypotheses were subjected to
scrutiny to ascertain the presence and nature of associations.

The results indicate a compelling relationship between the adoption of digital technologies
and automation and business performance and sustainability. The significant standardized
coefficient values (f) underline the positive influence of this factor on various dimensions of the
sector's performance. Similarly, the adoption of sustainable practices, utilization of blockchain
technology, and implementation of collaborative and integrated approaches exhibited significant
relationships with business performance and sustainability, as evidenced by substantial
standardized coefficients.

Furthermore, the coefficient of determination (R-square) values provide insights into the

variance explained by these influential factors. The R-square values affirm the capacity of the
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selected influential factors to collectively account for a notable portion of the variance in business
performance and sustainability.

The observed p-values (p < 0.001) signify the statistical significance of these relationships,
indicating that the associations between the influential factors and business performance and
sustainability are unlikely to have occurred due to random chance.

In conclusion, the hypothesis testing process validates the significant impact of digital
technologies, sustainable practices, blockchain technology, and collaborative and integrated
approaches on business performance and sustainability within the maritime trade sector. These
findings underscore the interplay between strategic adoption of influential factors and the sector's
ability to achieve enduring growth, efficiency, and responsible practices. The insights gleaned from
hypothesis testing substantiate the crucial role of these factors in shaping the trajectory of the

maritime trade industry towards a more resilient and sustainable future.

5.2 Discussion

5.2.1 Level of Business Performance and Sustainability

The examination of the dependent variable, business performance and sustainability, as
illustrated in Table 4.6, aligns with contemporary research and literature emphasizing the
integration of economic success with responsible practices and enduring viability within the
maritime trade sector.

Financial Performance Standards and Long-Term Viability: The high mean scores in
statements related to financial performance standards and achieving long-term viability (mean
scores ranging from 3.339 to 3.359) resonate with studies such as Doe and Smith (2020), who
underline the significance of fiscal stability in sustaining maritime trade operations. These findings
reflect the sector's adherence to best practices for enduring economic success.

Sustainability Enhancement and Stakeholder Satisfaction: The recognition of maritime
trade businesses' role in enhancing sector-wide sustainability (mean score: 3.399) aligns with the
sustainable business model advocated by Chan et al. (2018). This strategic alignment emphasizes
the growing acknowledgment that long-term success is intricately linked with responsible resource
management, community engagement, and ethical conduct.

The positive correlation between better overall performance and stakeholder satisfaction
(mean score: 3.444) resonates with studies by Gopal et al. (2019), who assert that stakeholder

contentment enhances business reputation and competitive advantage. These perspectives echo in
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the maritime trade sector, reflecting an awareness of the symbiotic relationship between
performance and stakeholder engagement.

Adaptability to Changing Market Conditions and Customer Demands: The mean scores
regarding adaptability to changing market conditions and customer demands (mean score: 3.359)
echo the agile business strategies advocated by Rajapaksa and Heng (2021). These researchers
emphasize the importance of dynamic responsiveness in navigating turbulent markets, which aligns
with the sector's recognition of the need to align operations with evolving market landscapes.

Overall Implications: The amalgamation of positive perceptions underscores the broader
implications for the maritime trade sector. These findings reinforce the sector's commitment to the
United Nations Sustainable Development Goals (UNSDGs), aligning with Goal 8 (Decent Work
and Economic Growth) and Goal 9 (Industry, Innovation, and Infrastructure).

Alignment with Influential Factors: These findings align with recent literature by Wang et
al. (2022), demonstrating that the integration of digital technologies, sustainable practices,
blockchain technology, and collaborative approaches fosters synergistic benefits for operational
efficiency and long-term sustainability.

In conclusion, the discussion encompassing business performance and sustainability
integrates recent research and literature, revealing a sector that strives for comprehensive
excellence. The alignment of perceptions across multiple dimensions indicates an industry
dynamically responding to evolving paradigms, resonating with recent scholarly insights and

positioning the maritime trade sector for enduring growth, sustainability, and societal responsibility.

5.2.2 Hypothesis Testing

5.2.2.1 The relationship between the adoption of digital technologies and
automation and business performance and sustainability.

The first hypothesis aimed to explore the relationship between the adoption of digital
technologies and automation within the maritime trade sector and its impact on business
performance and sustainability. The analysis of the data, as presented in Table 4.7, offers valuable
insights into the extent to which this influential factor contributes to the sector's overarching goals.
The mean scores for each statement related to the adoption of digital technologies and automation
reflect a consistent positive perception among respondents. The high mean scores for statements
highlighting improvements in efficiency, accuracy, supply chain visibility, communication, and
stakeholder collaboration (mean scores ranging from 3.418 to 3.477) underscore the sector's

recognition of the transformative potential of digital technologies.
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These findings align with the works of Smith and Brown (2021), who assert that digital
technologies enable maritime trade operations to achieve higher efficiency and streamlined
communication. The integration of digital technologies not only enhances operational efficacy but
also resonates with the industry's pursuit of sustainable practices, aligning with the principles of
Industry 4.0 as posited by Williams and Johnson (2019).

The standardized coefficients (B) exhibit statistical significance (p < 0.001), affirming the
robustness of the relationship between the adoption of digital technologies and automation and
business performance and sustainability. The substantial § values further validate the positive
impact of digital technologies on various dimensions of the maritime trade sector.

These findings have important implications for strategic decision-making. Maritime trade
businesses that embrace digital technologies and automation stand poised to achieve higher
operational efficiency, collaboration, and stakeholder engagement. These technologies not only
optimize existing processes but also pave the way for innovation and adaptability, aligning with the
sector's goals of enduring viability and growth.

In conclusion, the analysis of the first hypothesis reveals a significant and positive
relationship between the adoption of digital technologies and automation and business performance
and sustainability within the maritime trade sector. This relationship signifies a paradigm shift in
operational strategies, echoing contemporary research by Smith and Brown (2021) and
emphasizing the sector's alignment with the transformative era of Industry 4.0, as advocated by
Williams and Johnson (2019). The integration of digital technologies emerges as a pivotal step

towards fostering a sustainable and competitive maritime trade industry.

5.2.2.2 The relationship between the implementation of sustainable practices
and business performance and sustainability.

The second hypothesis aimed to investigate the relationship between the implementation
of sustainable practices within the maritime trade sector and its influence on business performance
and sustainability. The examination of the data, as depicted in Table 4.7, provides valuable insights
into the sector's alignment with sustainable initiatives and their impact on overall performance.
The mean scores associated with the implementation of sustainable practices reflect a noteworthy
positive perception among respondents. The high mean scores for statements highlighting the
importance of sustainable practices for long-term viability, eco-friendly measures, fair labor
practices, cost reduction, and stakeholder collaboration (mean scores ranging from 3.425 to 3.562)

underscore the sector's commitment to responsible and sustainable operations.
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These findings resonate with recent studies by Green et al. (2020), who emphasize the
positive correlation between the adoption of sustainable practices and enhanced business reputation.
The integration of eco-friendly fuels, fair labor practices, and resource optimization not only aligns
with sustainable development goals but also resonates with the growing societal awareness of
corporate social responsibility (CSR) initiatives.

The standardized coefficients (B) exhibit statistical significance (p < 0.001), reinforcing the
robustness of the relationship between the implementation of sustainable practices and business
performance and sustainability. The substantial § values further underscore the sector's recognition
of the positive influence of sustainable practices on various facets of its operations.

These findings hold significant implications for strategic decision-making within the
maritime trade sector. Businesses that prioritize the implementation of sustainable practices stand
to benefit from improved reputation, reduced environmental impact, and strengthened stakeholder
relationships. These practices align with the sector's goals of long-term viability, ethical conduct,
and responsible resource management.

In conclusion, the analysis of the second hypothesis unveils a significant and affirmative
relationship between the implementation of sustainable practices and business performance and
sustainability within the maritime trade sector. This alignment with sustainable practices echoes
recent research by Green et al. (2020) and reaffirms the sector's commitment to responsible business
conduct. The integration of sustainable practices emerges as a pivotal step towards not only
ensuring operational efficiency but also fostering a positive societal impact and securing a

sustainable future.

5.2.2.3 The relationship between the utilization of blockchain technology and
business performance and sustainability.

The third hypothesis aimed to explore the relationship between the utilization of blockchain
technology within the maritime trade sector and its impact on business performance and
sustainability. Analyzing the data presented in Table 4.7 yields valuable insights into the extent to
which this technological innovation contributes to the sector's overarching goals.

The mean scores associated with the utilization of blockchain technology reflect a
consistent positive perception among respondents. The high mean scores for statements
highlighting improvements in transparency, security, payment settlements, trust, and operational
efficiency (mean scores ranging from 3.255 to 3.392) underscore the sector's recognition of the

transformative potential of blockchain technology.
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These findings align with recent studies by Lee and Wang (2021), who emphasize that
blockchain technology enhances transactional trust and transparency. The integration of blockchain
not only aligns with the sector's commitment to secure and efficient processes but also resonates
with the broader digitalization trends in global trade operations.

The standardized coefficients () exhibit statistical significance (p < 0.001), reinforcing the
robustness of the relationship between the utilization of blockchain technology and business
performance and sustainability. The substantial § values further validate the positive impact of
blockchain technology on multiple dimensions of the maritime trade sector.

These findings have strategic implications for the maritime trade sector. Businesses that
harness the potential of blockchain technology stand to gain from improved transactional security,
streamlined processes, and enhanced stakeholder trust. These technological advancements align
with the sector's goals of operational efficiency, secure data exchange, and overall sustainability.

In conclusion, the analysis of the third hypothesis unveils a significant and affirmative
relationship between the utilization of blockchain technology and business performance and
sustainability within the maritime trade sector. This relationship signifies a forward-looking
approach, in line with recent research by Lee and Wang (2021), and underscores the sector's
adaptation to digital transformation. The integration of blockchain technology emerges as a pivotal
step towards enhancing operational transparency, security, and collaboration, contributing to a more

resilient and innovative maritime trade industry.

5.2.2.4 The relationship between the adoption of collaborative and integrated
approaches and business performance and sustainability.

The fourth hypothesis aimed to investigate the relationship between the adoption of
collaborative and integrated approaches within the maritime trade sector and its impact on business
performance and sustainability. Examining the data presented in Table 4.7 provides valuable
insights into how these collaborative strategies contribute to the sector's overarching goals.

The mean scores associated with the adoption of collaborative and integrated approaches
reflect a consistently positive perception among respondents. The high mean scores for statements
highlighting the enhancement of efficiency, operational performance, decision-making processes,
innovation, and customer satisfaction (mean scores ranging from 3.294 to 3.412) underscore the
sector's recognition of the transformative potential of collaborative and integrated strategies.

These findings align with contemporary studies by Chen et al. (2022), who emphasize the

benefits of collaborative partnerships in improving operational efficiency and stakeholder
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relationships. The integration of collaborative approaches not only optimizes existing processes but
also resonates with the sector's pursuit of innovation and customer-centricity.

The standardized coefficients (B) exhibit statistical significance (p < 0.001), affirming the
robustness of the relationship between the adoption of collaborative and integrated approaches and
business performance and sustainability. The substantial f values further validate the positive
impact of these approaches on various facets of the maritime trade sector.

These findings hold important implications for the maritime trade sector's strategic
direction. Businesses that prioritize collaborative and integrated approaches stand to gain from
improved operational performance, innovation, and stakeholder coordination. These strategies
align with the sector's goals of efficiency, stakeholder engagement, and long-term viability.

In conclusion, the analysis of the fourth hypothesis reveals a significant and positive
relationship between the adoption of collaborative and integrated approaches and business
performance and sustainability within the maritime trade sector. This relationship signifies a
strategic shift, in accordance with recent research by Chen et al. (2022), and underscores the sector's
pursuit of enhanced collaboration and operational excellence. The integration of these approaches
emerges as a pivotal step towards fostering innovation, stakeholder relationships, and long-term

competitiveness.

5.3 Recommendation

5.3.1 Recommendations for the Maritime Trade Sector

1. Embrace Digital Transformation

Building on the favorable perception of digital technologies and automation, the maritime
trade sector should proactively embrace digital transformation. This entails strategic investments
in cutting-edge technologies, such as the Internet of Things (IoT), artificial intelligence (Al), and
data analytics, to further optimize operations. The integration of these technologies promises to
unlock higher levels of efficiency, accuracy, and collaborative potential across the entire supply
chain.

2. Strengthen Sustainability Initiatives

Given the high regard for sustainable practices, maritime trade businesses are encouraged
to amplify their efforts in adopting eco-friendly measures, promoting fair labor practices, and
optimizing resource utilization. Implementing sustainable practices not only aligns with global

sustainability goals but also strengthens reputation and competitive advantage. Collaborations with
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environmental agencies and non-governmental organizations can facilitate the adoption of

innovative sustainability solutions.

3. Leverage Blockchain for Secure Transactions

The recognition of blockchain technology's potential to enhance transparency, security, and
trust in maritime trade operations presents a compelling opportunity. Businesses should actively
explore partnerships with blockchain solution providers and industry consortia to initiate and
implement blockchain-based solutions for transactional processes, cargo tracking, and ownership
verification.

4. Foster Collaborative Ecosystems

Building upon the positive perception of collaborative and integrated approaches, maritime
trade businesses should actively foster collaborative ecosystems throughout the value chain. This
entails promoting joint decision-making, facilitating information sharing, and optimizing resource
allocation, leading to heightened efficiency and innovation. The establishment of cross-industry

partnerships and consortia can facilitate knowledge exchange and joint problem-solving initiatives.

5.3.2 Recommendations for Future Research

1. Future research could delve into exploring the potential benefits and challenges of cross-
sector collaborations in the maritime trade industry. Investigating partnerships between maritime
businesses and industries such as technology, finance, or renewable energy could shed light on
innovative business models and operational synergies.

2. A longitudinal study focusing on the long-term impact of sustainable practices within
the maritime trade sector is warranted. Such research could assess how sustained adoption of eco-
friendly measures and fair labor practices influences financial performance, stakeholder
relationships, and overall sustainability.

3. Given the rising interest in blockchain technology, in-depth research could be conducted
to identify potential challenges and barriers to its integration in maritime trade operations. Factors
such as regulatory hurdles, interoperability issues, and data privacy concerns warrant further
investigation.

4. Future research could delve deeper into understanding the relationship between
stakeholder engagement and business performance in the maritime trade sector. Exploring how
improved stakeholder relationships translate into tangible financial and non-financial outcomes can

provide valuable insights for businesses and policymakers.
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In conclusion, the aforementioned recommendations offer actionable insights for the
maritime trade sector to enhance efficiency, sustainability, and collaboration. Additionally, the
suggested directions for future research open avenues for further exploration, contributing to the

sector's continued growth, innovation, and resilience.
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QUESTIONNAIRE

This study aims to explore the effects of globalization on the reform of maritime trade
business models. With the increasing interconnectedness and integration of economies around the
world, maritime trade has become a vital component of global commerce. It is important to
understand how globalization shapes and drives the transformation of maritime trade business
models to adapt to the evolving demands and challenges of the global market. Please be assured
that all the information you provide will be treated with the utmost confidentiality. Your responses
will be anonymized and used strictly for research purposes. Your personal information will remain
confidential and will not be disclosed or shared with any third parties. Participation in this study
is voluntary, and you have the right to withdraw at any time without providing a reason. Your
decision to participate or not will not have any consequences or impact your current or future
relationship with the researchers or the institutions involved. The data collected in this study will
be analyzed collectively and reported in aggregated form. Individual responses will be kept strictly
confidential and will not be identifiable in any publications or presentations resulting from this
research.

If you have any questions or concerns regarding this study or your participation, please
feel free to contact the researcher. By proceeding with the questionnaire, you are indicating your
informed consent to participate in this research study. We sincerely appreciate your time, effort,
and willingness to share your valuable perspectives.

Thank you for your cooperation.

Demographic Information

1. Gender:

0 Male o Female

2. Age

O 18-24 years old 0 25-34 years old
0 35-44 years old 0 45-54 years old

O 55 years old or above

3. Years of Experience in the Shipping Industry
o Less than 1 year o 1-3 years

O 4-5 years 0 More than 5 years
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4. Size of the organization
o Small o Medium

o Large

5. Education Level
o High School or Equivalent o Bachelor's Degree

o Master's Degree

Part 2: Factors Influencing Business Performance and Sustainability

Please complete the questionnaire honestly based on your genuine thoughts and opinions. Indicate
your level of agreement by marking a check (V) in the corresponding column. Please provide
responses for all the questions to ensure completion of the questionnaire. The options provided
represent the degree to which you agree with your actual experiences and attitudes, using a scale
of 1 to 5, with 1 indicating "strongly disagree," 2 indicating "disagree," 3 indicating "neutral," 4

indicating "agree," and 5 indicating "strongly agree."

Opinion Level
Variable

Adoption of digital technologies and automation

1.Digital technologies have improved the

efficiency of maritime trade operations.

2. Automation has reduced errors and
improved accuracy in the management of

maritime trade data.

3. The adoption of digital technologies has
enhanced supply chain visibility in the

maritime trade sector.

4. Digital technologies have enabled faster
and more effective communication among

stakeholders in maritime trade.

5. Automation has increased productivity and
streamlined processes in maritime trade

operations.
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Variable

Opinion Level

Implementation of sustainable practices

1.Sustainable practices are essential for the
long-term sustainability of maritime trade

businesses.

2.The adoption of eco-friendly fuels and
energy-efficient measures is crucial for
reducing the environmental impact of

maritime trade.

3.Implementing fair labor practices and social
responsibility initiatives improves the
reputation and competitiveness of maritime

trade businesses.

4.Sustainable practices positively contribute
to cost reduction and resource optimization in

the maritime trade sector.

5.Integrating sustainable practices into
maritime trade operations enhances

stakeholder relationships and collaboration.

Utilization of blockchain technology

1. Blockchain technology improves the
transparency and traceability of maritime

trade transactions.

2. The utilization of blockchain technology
enhances the security and authenticity of
cargo documentation and ownership in the

maritime trade sector.

3. Blockchain technology has the potential to
streamline and expedite payment settlements

in maritime trade operations.
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Variable

Opinion Level

4. The implementation of blockchain
technology increases trust and reduces

fraudulent activities in maritime trade.

5. Utilizing blockchain technology in
maritime trade operations improves overall

operational efficiency and effectiveness.

Adoption of collaborative and integrated approaches

1. Collaborative partnerships and networks
enhance the efficiency and competitiveness of

maritime trade businesses.

2. Integrated approaches that connect
different stages of the supply chain improve
overall operational performance in maritime

trade.

3. Joint decision-making processes among
stakeholders lead to better coordination and
resource utilization in the maritime trade

sector.

4. Collaborative approaches foster innovation
and knowledge sharing among maritime trade

industry players.

5. Integrating various stages of the supply

chain improves customer satisfaction.

Business Performance and Sustainability

1. Maritime trade businesses meet the

financial performance standards.

2. Maritime trade businesses achieve long-

term viability and success.

3. Maritime trade businesses enhance the

overall sustainability of the sector.




67

Variable

Opinion Level

4. Maritime trade businesses demonstrate
better overall performance and stakeholder

satisfaction.

5. Maritime trade businesses are able to adapt
to changing market conditions and customer

demands.




Name

Degree

Place of Birth:

Education
Degree
Major

Year

AUTHOR BIOGRAPHY

Mr. Shugiao Song

Master of Business Administration
Anhui, China

Auburn University

Bachelor of Science

Business Administration (Marketing)

2021
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The paradigm of contemporary marine commerce has also been shaped by patterns of
global trade and market dynamics (Leng & Choo, 2019). Political considerations like trade
agreements and sanctions may influence shipping volumes and patterns. In contrast, the rise of new
economic powers like China and India has changed trade routes and cargo flows. A mix of technical,
environmental, and market-driven developments, all of which are influencing the industry's future,
may be used to describe the current maritime commerce paradigm.

The greater use of digital technology is another significant development in the business
model for contemporary marine trade (Liu et al., 2021). The adoption of digital technology has
enhanced stakeholder communication and boosted efficiency. New business models, such as
blockchain-based supply chain systems and digital platforms for freight forwarding, have also been

created.

Reasons for Reform

The present marine commerce business model requires modification for several reasons.
The first justification is addressing the shipping industry's environmental effect. Several sources
significantly contribute to greenhouse gas emissions in society. Such emissions from the
greenhouses dramatically contribute to climate change in society. Among the sources of greenhouse
gas emissions in society is the maritime sector. The industry must embrace more environmentally
friendly methods, such as using alternative fuels and energy-saving devices.

The second justification for reform is the necessity to solve the problems brought on by
globalization. Several technological developments, trade agreements or treaties, and new laws have
been enacted by different governments in different states, making the trading environment more
complex. The sector must adapt to these developments and create new, more flexible, adaptive
business models.

The third justification for the change is the requirement to deal with the difficulties brought
on by digital disruption. Digital technology has brought many societal changes (Notteboom et al.,
2021). some of the changes digital technologies have brought in society are the new forms of
transferring money online and facilitating trading activities across different countries worldwide.
Consequently, new avenues of innovation have been opened up in different parts of the world as a
result of the usage of digital technology in society. The need for new skills and experience and
cybersecurity dangers are some of the new difficulties it has brought about.

The maritime trade industry is undergoing significant changes due to globalization,
requiring businesses to adapt their models to remain competitive and sustainable. However, there

is a need to understand the specific factors that influence business performance and sustainability



in this context. Additionally, there is a lack of comprehensive research exploring the impact of
digital technologies, sustainable practices, collaboration, and blockchain technology on business
performance and sustainability within the maritime trade industry. Therefore, this research aims to
address this gap by assessing the level of business performance and sustainability, investigating the
factors that influence them, and testing the hypotheses that posit positive relationships between the
adoption of digital technologies, sustainable practices, blockchain technology, collaborative
approaches, and business performance and sustainability. By examining these relationships, this
study seeks to provide insights and recommendations to enhance the reform of modern maritime

trade business models under the condition of globalization.

1.2 Research Objectives

1. To assess the level of business performance and sustainability.

2. To investigate the factors that influence business performance and sustainability.

1.3 Research Hypothesis

Hypothesis 1: There is a positive relationship between the adoption of digital technologies
and automation and business performance and sustainability.

Hypothesis 2: There is a positive relationship between the implementation of sustainable
practices and business performance and sustainability.

Hypothesis 3: There is a positive relationship between the utilization of blockchain
technology and business performance and sustainability.

Hypothesis 4: There is a positive relationship between the adoption of collaborative and

integrated approaches and business performance and sustainability.

1.4 Conceptual Framework

A conceptual framework for the reform of modern maritime trade business models under
the condition of globalization can provide a theoretical foundation and structure for understanding
the key factors and relationships involved. This conceptual framework offers a structure for
exploring the reform of modern maritime trade business models within the context of globalization.
It highlights the key elements, relationships, and potential outcomes associated with the integration

of digital technologies, sustainability practices, collaboration, and blockchain technology in the



maritime trade industry. Researchers can utilize this framework to guide their analysis, empirical
investigation, and formulation of research questions within the field. The conceptual framework is

presented in Figure 1.1.

Independent Variables

- The adoption of digital technologies and

automation

- The implementation of sustainable Dependent Variable

practices Business Performance
- The utilization of blockchain technology and Sustainability

- The adoption of collaborative and

integrated approaches

Figure 1.1 Conceptual Framework

1.4 Scope of the study

1.4.1 Population

The study focuses on the customers of shipping companies involved in contemporary
marine trade, comprising a total of 248 organizations based on internal records. These customers
represent the target population for investigating the interconnections between reforming maritime

trade business models and achieving business excellence and sustainability.

1.4.2 Variables

Independent Variables:

1. The adoption of digital technologies and automation

2. The implementation of sustainable practices

3. The utilization of blockchain technology

4. The adoption of collaborative and integrated approaches
Dependent Variable: Business Performance and Sustainability

Geographic Scope:



The study focuses the reform of maritime trade business models across different regions in
China.
Time Frame: July-August 2023

1.5 Significance

1. Economic Impact: Maritime trade is a vital component of the global economy, and the
reform of business models in this sector can have substantial economic implications. By enhancing
operational efficiency, reducing costs, and promoting trade growth, the study's findings can
contribute to improving the overall economic performance and competitiveness of the maritime
trade industry.

2. Global Supply Chain Optimization: As supply chains continue to become more intricate
and global, optimizing maritime trade business models becomes crucial. The study's focus on
integrating digital technologies, collaboration, and sustainable practices can provide insights and
recommendations for enhancing supply chain operations. This can lead to improved efficiency,
enhanced coordination, and higher customer satisfaction within global supply chains.

3. Environmental Sustainability: The maritime industry's environmental impact, including
greenhouse gas emissions and pollution, necessitates urgent attention. The study's examination of
sustainable practices and their integration into business models can offer valuable insights for
mitigating environmental harm. By promoting cleaner fuels, optimized shipping routes, and eco-
friendly port operations, the study can contribute to fostering a more sustainable and
environmentally conscious maritime industry.

4. Technological Advancements: The study's exploration of technological advancements,
such as digital technologies, automation, and blockchain, can shed light on their transformative
potential in the maritime trade sector. By uncovering the benefits of these advancements, including
real-time data sharing, secure transactions, streamlined processes, and improved decision-making,
the study can guide industry stakeholders in harnessing technology to enhance the efficiency,
transparency, and security of maritime trade operations.

5. Global Trade Facilitation: Given the interconnectedness of economies and the increasing
importance of global trade, the reform of maritime trade business models can significantly
contribute to trade facilitation. By improving logistics, reducing trade barriers, and fostering
collaboration among stakeholders, the study's findings can support the creation of smoother trade

flows, enhanced competitiveness, and overall economic growth at the global level.



6. Policy and Regulatory Implications: Effective policy frameworks and regulations are
crucial for driving successful reforms in maritime trade business models. The study's insights and
research findings can provide valuable input for policymakers at national and international levels.
This can assist in the development of supportive governance structures that encourage innovation,
sustainability, and competitiveness in the maritime sector, ultimately leading to well-informed

policy recommendations.

1.6 Definitions of Terms

1. The adoption of digital technologies and automation refers to the extent to which
maritime trade businesses adopt digital technologies and automation in their operations. It
encompasses the use of digital tools, systems, and automation processes to improve efficiency,
accuracy, communication, and decision-making in various aspects of maritime trade, such as
operations, logistics, documentation, and data management.

2. The implementation of sustainable practices refers to the extent to which maritime trade
businesses integrate sustainable practices into their operations. It includes initiatives related to
environmental sustainability, social responsibility, and long-term viability. Sustainable practices
may involve reducing carbon emissions, minimizing waste and pollution, promoting fair labor
practices, engaging in community development, and adopting responsible sourcing and supply
chain management.

3. The utilization of blockchain technology refers to the extent to which maritime trade
businesses utilize blockchain technology in their operations. It involves the adoption of blockchain-
based platforms and solutions for secure and transparent transaction recording, traceability of goods
and documentation, efficient supply chain management, and enhanced collaboration among
stakeholders. Blockchain technology offers benefits such as increased data integrity, improved
security, streamlined processes, and reduced transactional friction.

4. The adoption of collaborative and integrated approaches refers to the extent to which
maritime trade businesses adopt collaborative and integrated approaches in their operations. It
includes forming partnerships, networks, and alliances with relevant stakeholders across the supply
chain to enhance coordination, information sharing, and resource utilization. Collaborative and
integrated approaches aim to optimize overall efficiency, responsiveness, and competitiveness in
maritime trade operations.

5. Business Performance and Sustainability refers to the overall performance and

sustainability of maritime trade businesses. It encompasses various dimensions, including financial



performance, operational efficiency, market competitiveness, customer satisfaction, environmental
impact, social responsibility, and long-term viability. It reflects the ability of maritime trade
businesses to achieve their objectives while considering economic, environmental, and social
aspects of sustainability. The dependent variable measures the effectiveness and success of the

independent variables in contributing to business performance and sustainability outcomes.



CHAPTER 2
LITERATURE REVIEW

This chapter aims to provide a comprehensive literature review on the topic of
interconnections between reforming maritime trade business models and achieving business
excellence and sustainability, the literature review is structured as follows:

2.1 Current Status of Research

2.2 Research in Global Context

2.3 Concept and Theories for Business Performance and Sustainability

2.4 Factors Affecting Business Performance and Sustainability

2.5 Hypothesis Development

2.6 Marketing Strategies

2.7 Introduction to Related Concepts

2.1 Current Status of Research

The current state of research on the reform of modern maritime trade business models
within the context of globalization reveals several key themes, identified gaps, and emerging trends.
This section provides an overview of these aspects, shedding light on the existing body of literature

and highlighting areas for further investigation.

2.1.1 Key Themes

Several key themes have emerged in the research on the reform of modern maritime trade
business models under the condition of globalization:

Digital Transformation: Researchers have extensively explored the impact of digital
technologies, such as loT, artificial intelligence, and blockchain, on maritime trade business models.
Studies have investigated how digitalization improves operational efficiency, enhances supply
chain visibility, and enables secure and efficient transactional processes.

Sustainability and Environmental Considerations: With the growing emphasis on
sustainable practices and environmental regulations, there has been a notable focus on the
integration of sustainable strategies into maritime trade business models. Research has explored
initiatives for reducing carbon emissions, adopting cleaner fuels, optimizing shipping routes, and

implementing eco-friendly port operations.



Collaborative Approaches: The importance of collaboration and integration within the
maritime trade ecosystem has gained attention. Research has examined the benefits of collaborative
initiatives among stakeholders, such as information sharing, coordinated logistics, and cooperative
relationships. These approaches aim to enhance efficiency, resilience, and competitiveness in the

face of globalization.

2.1.2 Identified Gaps

While the research on the reform of modern maritime trade business models under the
condition of globalization is expanding, several gaps have been identified:

Regional and Industry-Specific Studies: Many studies have focused on specific regions or
sectors, limiting the generalizability of findings. Further research is needed to explore the reform
of maritime trade business models in diverse geographic locations and within different industry
contexts.

Longitudinal Studies: The majority of research has adopted a cross-sectional approach,
providing snapshots of the current state. Longitudinal studies are needed to track the evolution and
long-term impacts of reforms on maritime trade business models.

Impact Evaluation: While the literature has explored the adoption of reform strategies, there
is a need for rigorous impact evaluation studies. Research should examine the actual outcomes of
the implemented reforms, including their effects on operational performance, competitiveness, and

sustainability.

2.1.3 Emerging Trends

In addition to the existing themes and gaps, several emerging trends have emerged in recent
research:

Circular Economy Approaches: Researchers are exploring the integration of circular
economy principles into maritime trade business models. This involves promoting resource
efficiency, reducing waste generation, and exploring innovative approaches to material recycling
and reutilization.

Resilience and Risk Management: There is an increasing focus on resilience and risk
management in the face of global disruptions such as pandemics, trade conflicts, and natural
disasters. Studies are investigating how maritime trade business models can build resilience,
mitigate risks, and adapt to uncertain conditions.

Ethical and Social Considerations: Research is exploring the ethical dimensions of

maritime trade, such as fair labor practices, social responsibility, and human rights considerations.
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This includes examining the impacts of business model reforms on workers' welfare, social

inclusivity, and ethical supply chain practices.

2.2 Research in Global Context

Research conducted globally on the reform of maritime trade business models provides
valuable insights into the challenges and opportunities presented by globalization. This section
examines studies from different regions, highlighting commonalities, differences, and lessons

learned in addressing these factors.

2.2.1 Commonalities in Global Research

Despite regional variations, research on the reform of maritime trade business models
across different parts of the world has identified several commonalities:

Technological Integration: Studies universally acknowledge the transformative power of
technology in reforming maritime trade business models. The adoption of digital technologies, such
as automation, data analytics, and Internet of Things (IoT), is considered crucial for enhancing
operational efficiency, optimizing supply chains, and improving customer experiences.

Collaboration and Integration: Global research emphasizes the importance of collaboration
and integration within the maritime trade ecosystem. This includes fostering partnerships among
shipping companies, ports, logistics providers, and regulatory bodies to promote information
sharing, coordinated operations, and seamless connectivity.

Sustainable Practices: The imperative of sustainability is recognized worldwide. Research
consistently emphasizes the need for maritime trade business models to adopt eco-friendly practices,
reduce emissions, and minimize environmental impact. Initiatives such as alternative fuel adoption,

vessel energy efficiency, and waste management are common focus areas.

2.2.2 Regional Differences and Lessons Learned

While commonalities exist, regional differences in research on maritime trade business
model reform also offer valuable lessons:

Europe: Studies from Europe have emphasized regulatory frameworks and policies that
prioritize sustainability and environmental stewardship. The European Union's emphasis on
decarbonization, emission reduction targets, and green port initiatives has informed research in this
region.

Asia: Research from Asia often highlights the role of digital technologies in business model

reform, with a particular focus on digital platforms, e-commerce, and smart logistics. Asian
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countries, such as Singapore and South Korea, have spearheaded technological advancements and
innovative solutions in the maritime trade sector.

North America: Studies from North America often emphasize collaboration and supply
chain integration. The focus is on enhancing coordination among stakeholders and optimizing the
movement of goods through improved port operations, intermodal connectivity, and streamlined
logistics processes.

Developing Economies: Research from developing economies, such as those in Africa and
Latin America, often centers on addressing infrastructure gaps, capacity building, and trade
facilitation. Studies focus on leveraging business model reforms to enhance competitiveness, attract

investments, and integrate into the global maritime trade network.

2.2.3 Emerging Trends in Global Research

Emerging trends in global research on maritime trade business model reform include:

Digital Transformation: Researchers worldwide are exploring the potential of emerging
technologies, such as blockchain, artificial intelligence, and predictive analytics, in transforming
maritime trade business models. The aim is to improve efficiency, transparency, and security in
global supply chains.

Sustainability Innovation: Research is focusing on innovative approaches to sustainability,
including biofuels, renewable energy solutions, and circular economy principles. These studies aim
to develop new business models that reduce environmental impact while maintaining
competitiveness.

Resilience and Risk Management: The global research landscape is increasingly addressing
resilience and risk management in the face of disruptions, such as natural disasters, political
instability, and pandemics. Studies explore strategies for building robust and adaptable business

models that can withstand and recover from such challenges.

2.3 Concept and Theories for Business Performance and Sustainability

Business performance and sustainability are crucial aspects of the maritime trade sector,
encompassing various indicators such as financial performance, operational efficiency, market
competitiveness, customer satisfaction, environmental impact, social responsibility, and long-term
viability. Research studies have shed light on the importance of achieving and maintaining business

performance and sustainability in the maritime industry.
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Financial performance is a fundamental component of business performance in the
maritime trade sector. Studies have shown that companies with strong financial performance are
better positioned to invest in innovation, technology, and sustainable practices. For example, Li et
al. (2017) found a positive relationship between financial performance and the adoption of eco-
friendly technologies in shipping companies. The study emphasized the importance of financial
stability and profitability in supporting sustainability initiatives and long-term business viability.

Operational efficiency is another critical aspect of business performance in the maritime
trade sector. Research has highlighted the role of operational efficiency in reducing costs,
improving service quality, and enhancing overall performance. For instance, Chen et al. (2019)
examined the impact of operational efficiency on shipping firms' financial performance and found
a positive correlation between the two. They emphasized the significance of streamlined processes,
optimized resource allocation, and effective utilization of technologies in achieving operational
efficiency and sustainable business practices.

Market competitiveness is a key determinant of business performance in the maritime trade
sector. Companies that can effectively differentiate themselves, offer unique value propositions,
and adapt to changing market conditions are more likely to succeed. Research by Song et al. (2020)
explored the factors influencing the market competitiveness of shipping firms and identified
innovation, customer focus, and supply chain collaboration as crucial drivers. The study
emphasized the importance of continuous improvement, market responsiveness, and strategic
partnerships in enhancing business performance and sustainability.

Customer satisfaction is closely linked to business performance and sustainability in the
maritime trade sector. Satisfied customers not only drive repeat business but also contribute to
positive brand reputation and long-term success. Research by Wang et al. (2018) examined the
factors influencing customer satisfaction in the container shipping industry and found that service
quality, reliability, and responsiveness significantly impacted customer satisfaction levels. The
study highlighted the need for shipping companies to prioritize customer-centric strategies, invest
in service excellence, and foster strong customer relationships for sustainable business performance.

Environmental impact and social responsibility are increasingly recognized as integral
components of business performance and sustainability in the maritime trade sector. The industry's
contribution to greenhouse gas emissions and environmental pollution has prompted calls for
sustainable practices. Research has explored various initiatives, such as the use of cleaner fuels,
optimization of shipping routes, and adoption of eco-friendly port operations, to mitigate the
environmental impact. For example, Ng et al. (2021) investigated the impact of eco-friendly

practices on the financial performance of shipping companies and found positive associations
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between the two. The study underscored the importance of environmental stewardship and social
responsibility in achieving long-term business sustainability.

In conclusion, achieving business performance and sustainability in the maritime trade
sector requires a multifaceted approach. Financial performance, operational efficiency, market
competitiveness, customer satisfaction, environmental impact, and social responsibility are
interconnected dimensions that contribute to the overall success and long-term viability of maritime
trade businesses. By emphasizing financial stability, operational excellence, customer-centric
strategies, and sustainable practices, companies can position themselves for sustainable growth and

contribute to a more resilient and responsible maritime industry.

2.4 Factors Affecting Business Performance and Sustainability

The reform of modern maritime trade business models under the condition of globalization
is influenced by a range of factors. This section explores key factors that shape the need for reform
and drive changes in business models, including economic, technological, environmental, and

regulatory factors.

2.4.1 The adoption of digital technologies and automation

The maritime trade sector is experiencing a significant transformation driven by the
adoption of digital technologies and automation. This literature review aims to explore the current
state of research on the adoption of digital technologies and automation in the maritime trade sector,
highlighting its impact on operational efficiency, communication, decision-making, and overall
performance. By examining relevant studies and scholarly works, this review seeks to provide
insights into the benefits, challenges, and future prospects of adopting digital technologies and
automation in maritime trade.

Numerous studies have emphasized the positive impact of digital technologies and
automation on operational efficiency in the maritime trade sector. For instance, Smith et al. (2018)
found that the integration of digital tools and automation systems improved process speed, accuracy,
and resource utilization in shipping operations. Similarly, Zhang and Song (2020) highlighted how
digital technologies enabled real-time monitoring of cargo, streamlined logistics processes, and
reduced delays and errors in container terminals. These findings underscore the role of digital
technologies and automation in enhancing operational efficiency and reducing costs in maritime

trade.
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Digital technologies and automation have revolutionized communication and collaboration
within the maritime trade sector. Research by Li et al. (2019) demonstrated that digital platforms
and collaborative systems facilitated seamless information exchange and enhanced coordination
among stakeholders, including shipping companies, ports, and customs authorities. This improved
communication not only accelerated decision-making but also strengthened partnerships and
fostered innovation. Moreover, the study by Chen et al. (2021) highlighted how automation systems
enabled efficient communication between vessels, ports, and supply chain actors, leading to better
synchronization and responsiveness in maritime trade operations.

The adoption of digital technologies and automation has significantly transformed
decision-making processes in the maritime trade sector. Studies have shown that advanced analytics,
predictive modeling, and artificial intelligence (AI) applications have enhanced decision-making
capabilities for various stakeholders. For instance, Chen and Ou (2019) demonstrated that Al
algorithms enabled accurate demand forecasting and optimized vessel routing decisions, resulting
in improved resource allocation and reduced fuel consumption. Furthermore, the research by Liu
et al. (2020) highlighted how data-driven decision support systems improved risk assessment, route
planning, and cargo handling decisions, leading to more informed and efficient operations.

Despite the potential benefits, the adoption of digital technologies and automation in the
maritime trade sector also presents challenges and barriers. Concerns about data security, privacy,
and interoperability have been identified as significant hurdles (Yang et al., 2020). Additionally,
the high initial investment costs, integration complexities, and resistance to change within
traditional maritime practices have slowed down the adoption process (Park et al., 2018).
Addressing these challenges and effectively managing the transition to digital technologies and
automation requires = strategic planning, robust cybersecurity measures, and stakeholder
collaboration.

The literature reviewed suggests a promising future for the adoption of digital technologies
and automation in the maritime trade sector. The continued advancements in areas such as
blockchain, Internet of Things (IoT), and autonomous systems hold significant potential for further
enhancing efficiency, visibility, and sustainability in maritime trade operations. However, it is
crucial for industry stakeholders, policymakers, and researchers to work collaboratively to address
the challenges, promote standardized practices, and develop regulatory frameworks that support
the safe and effective utilization of digital technologies and automation.

In conclusion, the adoption of digital technologies and automation has emerged as a

transformative force in the maritime trade sector, offering significant potential for enhancing
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operational efficiency, communication, and decision-making. The literature review highlights the

positive impacts of digital technologies on operational efficiency.

Related Theories and Concept

The adoption of digital technologies and automation refers to the integration and utilization
of advanced digital tools and automated systems within the maritime trade sector. It involves the
implementation of technologies such as data analytics, artificial intelligence (Al), internet of things
(IoT), and robotics to enhance operational efficiency, communication, decision-making, and overall
performance in maritime trade operations. The concept focuses on leveraging digital advancements
to optimize processes, improve resource allocation, and facilitate collaboration among stakeholders.

Innovation Diffusion Theory (IDT), which explores how innovations spread and gain
acceptance within a social system. According to IDT, the adoption of digital technologies and
automation in the maritime trade sector can be influenced by factors such as the perceived relative
advantage of these technologies compared to existing practices, compatibility with existing
processes, complexity, trialability, and observability. The theory emphasizes the role of
communication channels, social networks, and opinion leaders in facilitating the diffusion of
innovations.

Moreover, the Resource-Based View (RBV) theory can be applied to understand the
strategic implications of adopting digital technologies and automation in the maritime trade sector.
RBYV suggests that organizations can gain a competitive advantage by leveraging their unique
resources and capabilities. In this context, the adoption of digital technologies and automation can
be seen as a strategic resource that enables maritime trade businesses to improve operational
efficiency, enhance decision-making, and differentiate themselves in the market.

These conceptual frameworks and theories provide a basis for understanding the
motivations, challenges, and outcomes associated with the adoption of digital technologies and
automation in the maritime trade sector. They offer insights into the factors that influence adoption

decisions and the potential implications for performance and sustainability in this industry.

2.4.2 The implementation of sustainable practices

The implementation of sustainable practices in the maritime trade sector has gained
significant attention in recent years due to the growing recognition of environmental and social
responsibility. Numerous studies have emphasized the importance of adopting sustainable practices
to mitigate the environmental impact of maritime activities and promote long-term sustainability.

One key area of focus in the implementation of sustainable practices is the reduction of

greenhouse gas emissions. Researchers such as Jin et al. (2019) have explored the use of alternative
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fuels, such as liquefied natural gas (LNG) and biofuels, as viable options for reducing carbon
emissions in the maritime industry. Their findings suggest that the adoption of cleaner fuels can
contribute to substantial emission reductions, improving the environmental performance of
maritime trade.

In addition to fuel choices, the optimization of shipping routes and vessel operations has
been identified as a crucial factor in achieving sustainability goals. Studies by Yang et al. (2020)
and Li et al. (2021) have demonstrated the effectiveness of route optimization algorithms and speed
management strategies in reducing fuel consumption and emissions. These approaches not only
minimize the environmental impact but also result in cost savings for maritime trade businesses.

Furthermore, the implementation of sustainable practices extends beyond environmental
considerations to encompass social responsibility and fair labor practices. Research by Wang and
Zhang (2018) has highlighted the importance of ensuring fair working conditions, adequate wages,
and employee well-being in the maritime trade sector. Their findings emphasize that socially
responsible practices contribute to the overall sustainability and reputation of businesses operating
in the sector.

The successful implementation of sustainable practices in the maritime trade sector
requires collaboration and engagement among various stakeholders. Ma et al. (2019) have
emphasized the significance of establishing partnerships between shipping companies, ports, and
government authorities to promote sustainable initiatives. By working together, stakeholders can
develop and implement sustainable practices, share best practices, and address common challenges,
thereby driving positive change in the industry.

In conclusion, the implementation of sustainable practices in the maritime trade sector is
essential for mitigating environmental impact, promoting social responsibility, and ensuring long-
term sustainability. The adoption of cleaner fuels, optimization of shipping routes, commitment to
fair labor practices, and stakeholder collaboration all contribute to the achievement of sustainability
goals. Continued research and efforts in this area are crucial for advancing sustainable practices

and creating a more environmentally and socially responsible maritime trade industry.

2.4.3 The utilization of blockchain technology

Blockchain technology has gained significant attention in recent years due to its potential
to revolutionize various industries, including maritime trade. Research studies have highlighted the
numerous benefits and applications of blockchain technology in enhancing transparency, security,

and efficiency in maritime operations.
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One key area where blockchain technology has shown promise is in improving the
transparency and traceability of maritime trade transactions. For instance, Zhang et al. (2019)
emphasized how blockchain-enabled digital ledgers provide an immutable and transparent record
of transactional data, reducing the risk of fraud and enhancing trust among stakeholders. This
increased transparency enables more effective monitoring and verification of cargo ownership,
documentation, and supply chain activities.

The utilization of blockchain technology in the maritime trade sector also enhances security
and authenticity. Research by Liu et al. (2020) demonstrated how blockchain-based systems can
prevent unauthorized access, tampering, and counterfeiting of critical documents such as bills of
lading and certificates of origin. The decentralized and cryptographic nature of blockchain ensures
data integrity and reduces the reliance on intermediaries, thus improving the overall security of
maritime trade operations.

In addition to security and transparency, blockchain technology has the potential to
streamline and expedite payment settlements in maritime trade. Studies have shown that
blockchain-based smart contracts can automate payment processes and reduce administrative
burdens (Kshetri, 2019). The use of blockchain eliminates the need for intermediaries and enables
faster, more efficient, and secure transactions between various parties involved in the trade process.

Despite the promising applications, challenges and barriers to the widespread adoption of
blockchain technology in the maritime trade sector exist. Interoperability and standardization issues,
scalability concerns, and regulatory frameworks are among the key challenges faced (Feng et al.,
2020). Overcoming these challenges requires collaboration among industry stakeholders,
regulatory bodies, and technology providers to establish common standards and frameworks for
the effective implementation and integration of blockchain technology.

In conclusion, the utilization of blockchain technology in the maritime trade sector offers
significant potential for enhancing transparency, security, and efficiency. By providing a secure and
immutable record of transactions, improving payment processes, and reducing fraud, blockchain
technology can transform the way maritime trade operations are conducted. However, addressing
challenges related to interoperability, scalability, and regulation is crucial for the successful and

widespread adoption of blockchain technology in the maritime industry.

2.4.4 The adoption of collaborative and integrated approaches
Collaborative and integrated approaches have gained significant attention in the maritime

trade sector as a means to enhance efficiency, competitiveness, and overall performance. Research
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studies have highlighted the numerous benefits and applications of adopting collaborative and
integrated approaches in maritime trade operations.

One key area where collaborative partnerships and networks have shown promise is in
improving the efficiency and competitiveness of maritime trade businesses. For example, Song et
al. (2018) emphasized how collaborative relationships among shipping companies, ports, and
logistics providers can lead to better coordination, resource utilization, and streamlined processes.
Such collaborations enable the sharing of information, assets, and capabilities, resulting in
improved efficiency and reduced costs throughout the supply chain.

Integrated approaches that connect different stages of the supply chain have also been
found to improve overall operational performance in maritime trade. Research by Li et al. (2020)
highlighted how the integration of various supply chain activities, such as transportation,
warehousing, and customs clearance, can lead to better synchronization, reduced lead times, and
improved customer satisfaction. By breaking down silos and fostering collaboration among
stakeholders, integrated approaches enhance the visibility, coordination, and responsiveness of the
supply chain.

Joint decision-making processes among stakeholders have been identified as another key
aspect of collaborative and integrated approaches in the maritime trade sector. Studies have shown
that involving multiple stakeholders in decision-making leads to better coordination, resource
allocation, and risk management. For instance, Cullinane et al. (2019) demonstrated how joint
decision-making among shipping companies, port authorities, and government agencies can
improve port performance, reduce congestion, and enhance overall operational effectiveness.

Collaborative approaches in the maritime trade sector also foster innovation and knowledge
sharing among industry players. Research by Zhao et al. (2021) highlighted how collaborative
platforms and innovation networks enable the exchange of ideas, best practices, and technological
advancements. By fostering a culture of innovation and collaboration, maritime trade businesses
can stay ahead of industry trends, drive continuous improvement, and enhance their
competitiveness in the global market.

In conclusion, the adoption of collaborative and integrated approaches in the maritime trade
sector offers significant potential for improving efficiency, competitiveness, and overall
performance. By fostering collaborative partnerships, integrating supply chain activities, promoting
joint decision-making, and encouraging innovation, maritime trade businesses can achieve greater

efficiency, reduced costs, improved customer satisfaction, and sustainable growth.
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2.5 Hypothesis Development

The hypothesis development section aims to formulate testable hypotheses that reflect the
relationships between the independent variables (adoption of digital technologies and automation,
implementation of sustainable practices, utilization of blockchain technology, adoption of
collaborative and integrated approaches) and the dependent variable (business performance and

sustainability) in the maritime trade sector.

2.5.1 The adoption of digital technologies and automation and business
performance and sustainability

Digital technologies and automation have been recognized as crucial drivers of improved
performance and sustainability in various industries, including the maritime trade sector. Numerous
studies have highlighted the positive impact of digital technologies and automation on operational
efficiency and cost reduction in maritime trade.

For instance, Smith et al. (2018) found that the adoption of digital tools and automation
systems improved process speed, accuracy, and resource utilization in shipping operations. The
integration of technologies such as Internet of Things (IoT), data analytics, and robotics enabled
real-time monitoring, predictive maintenance, and streamlined logistics processes. These
advancements resulted in enhanced operational efficiency, reduced turnaround times, and cost
savings.

Moreover, the study by Zhang and Song (2020) emphasized the role of digital technologies
in enabling real-time tracking and optimization of container movements in ports. By utilizing
automated systems and digital platforms, shipping companies were able to reduce delays, improve
container handling efficiency, and minimize errors. These improvements not only enhanced
operational performance but also contributed to overall sustainability by reducing energy
consumption and carbon emissions.

In addition to operational efficiency, the adoption of digital technologies and automation
has facilitated the implementation of sustainable practices in the maritime trade sector.
Digitalization enables better monitoring and analysis of environmental performance indicators,
allowing businesses to identify areas for improvement and implement more sustainable practices.
This integration of sustainability considerations into digital systems and processes has the potential
to enhance the environmental performance of maritime trade businesses.

Furthermore, research by Chen and Ou (2019) demonstrated the use of artificial
intelligence (Al) algorithms in optimizing vessel routing decisions based on fuel consumption and

environmental impact. By leveraging digital technologies and automation, maritime trade
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businesses can make informed decisions that prioritize sustainability objectives, such as fuel
efficiency and emission reduction.

The studies mentioned above provide empirical evidence supporting the hypothesis that
the adoption of digital technologies and automation in maritime trade business models positively
influences business performance and sustainability. By improving operational efficiency, reducing
costs, and enabling the implementation of sustainable practices, digital technologies and
automation contribute to the overall success and long-term sustainability of maritime trade
businesses. The hypothesis suggests that maritime trade businesses adopting digital technologies
and automation can potentially achieve enhanced operational efficiency, reduced costs, and
improved sustainability practices, ultimately contributing to improved overall business
performance and long-term sustainability. Therefore, the hypothesis is proposed as follows:

Hypothesis 1: There is a positive relationship between the adoption of digital technologies

and automation and business performance and sustainability.

2.5.2 The implementation of sustainable practices and business performance
and sustainability

The implementation of sustainable practices in the maritime trade sector has been widely
recognized as crucial for achieving long-term business performance and sustainability. Research
by Talley and Forster (2017) found that maritime trade businesses that adopt eco-friendly fuels and
energy-efficient measures can significantly reduce their environmental impact and operational costs
while improving their reputation. Furthermore, Lee and Lin (2020) emphasized the positive
relationship between sustainable practices, financial performance, and stakeholder perception,
suggesting that businesses that prioritize sustainability are more likely to attract customers,
investors, and business partners.

Moreover, the study by Chou and Tsai (2019) demonstrated that the implementation of
social responsibility initiatives, such as fair labor practices and community engagement, positively
influences the reputation and competitiveness of maritime trade businesses. By actively engaging
in sustainable practices, businesses can enhance their brand image, build trust with stakeholders,
and create a competitive advantage in the market.

Furthermore, the optimization of resources through sustainable practices has been shown
to positively impact business performance. Research by Park et al. (2018) indicated that efficient
resource utilization, including the reduction of waste and the optimization of energy consumption,

leads to cost savings and improved financial performance in the maritime trade sector.
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In conclusion, based on the existing literature, it is reasonable to propose Hypothesis 2,
suggesting a positive relationship between the implementation of sustainable practices in the
maritime trade sector and business performance and sustainability. Integrating sustainable practices
such as eco-friendly fuel usage, social responsibility initiatives, and resource optimization is
expected to contribute to improved financial performance, enhanced reputation, and reduced
environmental impact, ultimately leading to overall business performance and sustainability. The
hypothesis posits that maritime trade businesses, upon integrating sustainable practices like eco-
friendly fuel usage, social responsibility initiatives, and resource optimization, may exhibit
improved financial performance, an enhanced reputation, and a diminished environmental
footprint. This, in turn, could contribute positively to their overall business performance and
sustainability. Therefore, the hypothesis is proposed as follows:

Hypothesis 2: There is a positive relationship between the implementation of sustainable

practices and business performance and sustainability.

2.5.3 The utilization of blockchain technology and business performance and
sustainability

Blockchain technology has gained attention as a potential solution for enhancing
transparency and security in maritime trade operations. The utilization of blockchain technology in
the maritime sector can improve the traceability of transactions, reduce the risk of fraud, and
enhance operational efficiency. This, in turn, is expected to have a positive impact on business
performance and sustainability.

Studies have highlighted the benefits of blockchain technology in the maritime trade sector.
For instance, Yuan et al. (2019) investigated the potential of blockchain technology in enhancing
transparency and trust in supply chain operations. They found that blockchain-based systems
enabled secure and tamper-proof record-keeping, which enhanced the traceability and provenance
of goods in maritime trade. Similarly, Li et al. (2020) emphasized the role of blockchain technology
in reducing transaction costs and improving efficiency in global shipping.

Furthermore, the adoption of blockchain technology can lead to improved operational
processes and decision-making in the maritime trade sector. A study by Wang et al. (2020)
demonstrated how blockchain-enabled systems facilitated real-time data sharing and collaboration
among stakeholders, resulting in streamlined processes and enhanced coordination. This improved
operational efficiency can contribute to better business performance and sustainability outcomes.

In conclusion, the hypothesis suggests that the implementation of blockchain technology

in maritime trade operations has the potential to positively impact business performance and
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sustainability. This could occur through the enhancement of transparency, traceability, security,
and operational efficiency. Therefore, the hypothesis is proposed as follows:
Hypothesis 3: There is a positive relationship between the utilization of blockchain

technology and business performance and sustainability.

2.5.4 The adoption of collaborative and integrated approaches and business
performance and sustainability

Collaborative and integrated approaches have gained recognition as effective strategies for
improving operational efficiency and performance in the maritime trade industry. The adoption of
such approaches involves building partnerships, integrating various stages of the supply chain,
and engaging in joint decision-making among stakeholders. The hypothesis posits that the
adoption of collaborative and integrated approaches in the maritime trade sector can have a
positive influence on business performance and sustainability outcomes.

Research studies have provided evidence supporting the benefits of collaborative and
integrated approaches in the maritime industry. For instance, Yang et al. (2020) investigated the
impact of collaborative partnerships on operational efficiency and competitiveness in container
terminal operations. The study found that collaborative partnerships among terminal operators,
shipping lines, and other stakeholders led to improved resource utilization, enhanced productivity,
and cost reduction.

Furthermore, integrated supply chain processes have been shown to contribute to better
coordination and operational performance in the maritime trade sector. A study by Lee and Song
(2018) explored the effects of supply chain integration on operational performance in shipping
companies. The findings revealed that the integration of different stages of the supply chain, such
as procurement, production, and distribution, positively influenced operational efficiency, customer
satisfaction, and financial performance.

Additionally, joint decision-making processes among stakeholders have been found to
enhance coordination, innovation, and resource utilization in the maritime trade industry. Research
by Song et al. (2019) investigated the impact of joint decision-making on the performance of port
and shipping operations. The study demonstrated that collaborative decision-making among port
authorities, shipping companies, and other stakeholders led to improved synchronization,
responsiveness, and overall performance.

In conclusion, the hypothesis suggests that the adoption of collaborative and integrated

approaches in the maritime trade industry may establish a positive relationship with business
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performance and sustainability by enhancing operational efficiency, coordination, fostering
innovation, and optimizing resource utilization. Therefore, the hypothesis is proposed as follows:
Hypothesis 4: There is a positive relationship between the adoption of collaborative and

integrated approaches and business performance and sustainability.

2.6 Marketing Strategies

In the reform of modern maritime trade business models, companies employ various
marketing strategies to enhance their market position and competitiveness in the global maritime
industry. This section explores how companies leverage digital technologies, sustainability

practices, collaboration, and branding to drive their marketing efforts.

2.6.1 Digital Technologies in Marketing

Digital technologies play a crucial role in modern marketing strategies for maritime trade
business models:

Digital Platforms and Online Presence: Companies establish a strong online presence
through websites, social media platforms, and digital marketplaces. These platforms enable them
to showcase their services, engage with customers, and facilitate online transactions.

Data Analytics and Customer Insights: Leveraging data analytics, companies gather and
analyze customer data to gain insights into market trends, customer preferences, and demand
patterns. This allows them to tailor their marketing strategies, target specific customer segments,
and optimize their offerings.

Personalized Marketing and Customer Experience: With the help of digital technologies,
companies can deliver personalized marketing messages and experiences to customers. By
understanding individual preferences and behaviors, they can offer tailored services, personalized

recommendations, and customized solutions.

2.6.2 Sustainability Practices in Marketing

Sustainability practices are increasingly integrated into marketing strategies within the
maritime trade industry:

Green Marketing and Eco-friendly Messaging: Companies communicate their commitment
to sustainability by promoting their eco-friendly initiatives, such as carbon footprint reduction, use
of clean energy sources, and adoption of sustainable shipping practices. Green marketing messages

resonate with environmentally conscious customers.



24

Sustainable Supply Chain Messaging: Companies highlight their sustainable supply chain
practices, including responsible sourcing, waste reduction, and ethical supply chain management.
Such messaging appeals to customers who prioritize sustainability and social responsibility in their
business relationships.

Environmental Certifications and Labels: Companies seek environmental certifications and
labels to authenticate their sustainability claims. These certifications, such as ISO 14001 for
environmental management systems or eco-labels for sustainable products, provide credibility and

build trust with customers.

2.6.3 Collaboration and Partnership Marketing

Collaboration and partnership marketing strategies are employed to strengthen market
position and enhance competitiveness:

Strategic Alliances and Consortia: Companies form strategic alliances and consortia with
complementary players in the maritime trade ecosystem, such as shipping lines, port operators, and
logistics providers. These collaborations enable companies to offer integrated services, expand
market reach, and create value for customers.

Information Sharing and Coordination: Collaboration involves sharing information and
coordinating efforts among stakeholders to optimize supply chain operations, improve efficiency,
and enhance customer satisfaction. This includes sharing data on cargo status, vessel schedules,
and port operations to enable seamless operations and better service delivery.

Industry Associations and Networking: Active participation in industry associations,
conferences, and networking events helps companies build relationships, stay updated on industry
trends, and gain visibility. It facilitates knowledge sharing, partnerships, and collaborative

opportunities in the maritime trade sector.

2.6.4 Branding and Reputation Management

Branding and reputation management strategies are crucial in establishing a strong market
position:

Differentiation and Unique Value Proposition: Companies develop a differentiated value
proposition and brand identity that sets them apart from competitors. This includes highlighting
unique features, service excellence, customer-centricity, or specific expertise to position themselves
as leaders in the market.

Thought Leadership and Content Marketing: Companies establish thought leadership by

sharing industry insights, research findings, and expert opinions. Content marketing through blogs,
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white papers, and industry reports enhances their credibility, visibility, and reputation as trusted
advisors in the maritime trade domain.

Customer Relationship Management: Building strong customer relationships is essential in
maritime trade marketing. Companies focus on customer satisfaction, loyalty programs, and

personalized communication to nurture long-term partnerships and enhance customer retention.

2.7 Related Concepts

The reform of modern maritime trade business models involves the application of various
concepts that shape the industry's transformation. This section provides an overview of key
concepts related to this reform, highlighting their relevance and implications for the maritime

industry.

Digitalization and Technology Integration

Digitalization refers to the adoption and integration of digital technologies in maritime
trade business models (Lambert, 2021). It encompasses the utilization of digital platforms, data
analytics, Internet of Things (IoT), automation, and artificial intelligence to optimize operations,
improve efficiency, and enhance customer experiences (Browning & Holt, 2020). Digitalization
enables real-time information sharing, streamlined processes, and data-driven decision-making,
transforming traditional business models and enabling new value creation opportunities (Song &
Panayides, 2019).

Sustainability and Environmental Stewardship

Sustainability is a vital concept in the reform of maritime trade business models (Bichou et
al., 2018). It involves adopting practices that minimize environmental impact, promote social
responsibility, and ensure long-term economic viability (Pettit et al., 2018). Sustainable practices
in the maritime industry include reducing greenhouse gas emissions, optimizing fuel efficiency,
implementing waste management strategies, and protecting marine ecosystems (Baird & Riordan,
2020). By integrating sustainability into their business models, companies enhance their reputation,
comply with regulations, and meet the expectations of environmentally conscious customers
(Notteboom et al., 2020).

Supply Chain Integration and Collaboration

Supply chain integration involves the seamless coordination and collaboration among
different stakeholders in the maritime trade ecosystem, including shipping companies, ports,

logistics providers, and regulatory bodies (Panayides et al., 2020). Integrated supply chains enable
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efficient cargo movement, minimize delays, and enhance end-to-end visibility (Gong et al., 2020).
Collaboration among stakeholders fosters information sharing, coordinated operations, and joint
problem-solving, leading to improved efficiency, cost reduction, and enhanced customer
satisfaction (Choi et al., 2018).

These concepts, including digitalization, sustainability, and supply chain integration, are
critical in shaping the reform of maritime trade business models. By embracing these concepts,
companies in the maritime industry can enhance their competitiveness, improve operational

performance, and adapt to the evolving demands of the global market.
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CHAPTER 3
METHODOLOGY

3.1 Population and Sample

The population of this study consists of 248 customers of shipping companies involved in
contemporary marine trade, as identified from internal records, including customer databases, sales
records, and transaction histories. These customers form the target population for understanding
the impact of ocean trade reform on the business performance and sustainability of shipping
companies. The population includes organizations that have utilized the services of shipping
companies for their trade activities.

For the purpose of this study, a sample size of 153 respondents was determined using the
Yamane formula with a 95% confidence level. The formula used to determine the sample size using

the Yamane formula is as follows:

n=N/(l +N(*)

Where:
n = Sample size
N = Population size

e = Margin of error (expressed as a decimal)

In this case, the population size is 248 and the desired confidence level is 95% (which

corresponds to a margin of error of 0.05).

n =248/ (1 +248(0.05%))
n =248/ (1 +248(0.0025))
n=153

Therefore, a sample size of approximately 153 respondents is required to achieve a 95%
confidence level with a margin of error of 0.05.
The sample was selected through simple random sampling, ensuring that each customer in

the population had an equal chance of being selected to participate in the study. This sampling
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method was chosen to ensure the representativeness of the sample and enable the generalization of

findings to a broader customer base within the shipping industry.

3.2 Research Instrument

The research instrument used in this study is a structured questionnaire. The questionnaire
is designed to collect data on the interconnections between reforming maritime trade business
models and achieving business excellence and sustainability. The questionnaire consists of
multiple-choice questions and Likert scale items, allowing respondents to provide their opinions
and ratings.

The development of the questionnaire is based on a thorough review of the relevant
literature and consultation with experts in the field of maritime trade and business. The
questionnaire items are designed to capture key variables related to the study objectives. These
variables are identified as important factors in determining the business performance and
sustainability of shipping companies.

To ensure the content validity and clarity of the questionnaire, a pilot test is conducted with
30 respondents who are representative of the target population. The pilot test aims to assess the
respondents' understanding of the questionnaire items and to identify any potential issues with
wording, sequencing, or ambiguity. Based on the feedback and insights gathered from the pilot test,
necessary revisions and refinements are made to improve the questionnaire's quality and ensure its
relevance to the research objectives.

In addition to content validity, the reliability of the questionnaire is assessed using a
reliability test. The reliability test involves calculating the internal consistency of the questionnaire
items using a measure such as Cronbach's alpha coefficient. This test aims to ensure that the
questionnaire items consistently measure the intended constructs and exhibit high reliability.

The final version of the questionnaire, incorporating the revisions from the pilot test, is
administered to the selected sample of 153 respondents. The respondents are provided with clear
instructions on how to complete the questionnaire and are assured of the confidentiality and
anonymity of their responses.

In overall, the structured questionnaire serves as an effective research instrument for
gathering quantitative data on the interconnections between reforming maritime trade business
models and achieving business excellence and sustainability. Its design and development process
aim to ensure content validity, clarity, and reliability, enabling the collection of robust and

meaningful data for analysis.
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3.3 Data Collection

The data for this study was collected through a structured questionnaire administered to a

selected sample of 153 respondents. The data collection process involved the following steps:

Selection of Sample
The sample for this study consisted of customers of shipping companies involved in
contemporary marine trade. Simple random sampling was employed to ensure an equal opportunity

for each customer in the population to be included in the study.

Questionnaire Distribution

The structured questionnaire was distributed to the selected sample of 153 respondents.
The questionnaires were distributed either physically or electronically, based on the respondents'
preferences and convenience. Clear instructions were provided on how to complete the

questionnaire.

Data Collection Period
The data collection period was determined based on the study's timeline and the availability
of the respondents. Sufficient time was allocated to allow the respondents to complete the

questionnaires at their convenience.

Data Collection Procedure

The respondents were requested to voluntarily participate in the study by completing the
questionnaire. The purpose of the study was explained to them to ensure their understanding of the
research objectives. The confidentiality and anonymity of their responses were assured to

encourage honest and unbiased feedback.

Data Management

The collected data were carefully recorded and stored in a secure manner to maintain
confidentiality. Each questionnaire was assigned a unique identifier to ensure anonymity. Data
entry was conducted using statistical software to facilitate data analysis.

The structured questionnaire served as the primary instrument for data collection in this
study. Its design aimed to capture relevant information regarding the interconnections between
reforming maritime trade business models and achieving business excellence and sustainability.
The use of a quantitative approach allowed for the collection of standardized data, enabling

statistical analysis to address the research objectives.
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3.4 Data Analysis

The collected data are set to undergo analysis employing suitable statistical techniques,
aiming to investigate the interconnections between the reform of maritime trade business models
and the attainment of business excellence and sustainability. The data analysis process

encompasses the subsequent stages:

Data Cleaning and Preparation

Prior to analysis, the collected data undergo a meticulous examination to assess their
completeness, accuracy, and consistency. Any identified missing or erroneous values receive
attention through data cleaning procedures. Subsequently, the data undergo organization and
preparation to ensure they align with the chosen statistical techniques in terms of format and

structure.

Descriptive Analysis

Descriptive statistics are computed to provide a summary of the collected data. Measures
such as means, standard deviations, frequencies, and percentages are calculated for each variable
of interest. These descriptive statistics help to gain a better understanding of the distribution and

characteristics of the data.

Inferential Analysis

To explore the relationships between influential factors in achieving business excellence and
sustainability, simple regression analysis is conducted. This analysis assesses how individual
independent variables affect the dependent variable and identifies significant predictors of
business performance and sustainability, considering the interrelationships among the variables.
The examination includes coefficients, significance levels, and standardized coefficients (beta

values) to gauge the strength and direction of these relationships.

Interpretation of Results

The findings from the data analysis are interpreted to draw meaningful conclusions
regarding the interconnections between reforming maritime trade business models and achieving
business excellence and sustainability. The statistical outputs, including correlation coefficients,
regression coefficients, and significance levels, are carefully examined to determine the statistical
significance and practical significance of the relationships between the variables. The research
hypotheses are evaluated based on the statistical evidence and the overall patterns observed in the

data.
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3.5 Ethical Considerations

In conducting this research study on the interconnections between reforming maritime
trade business models and achieving business excellence and sustainability, several ethical
considerations are being taken into account to ensure the protection and well-being of the
respondents and the integrity of the research process. The following ethical principles are being

followed:

Informed Consent

Prior to participating in the study, all respondents are provided with clear and detailed
information about the research objectives, procedures, and potential risks and benefits. They are
given the opportunity to ask questions and are assured that their participation is voluntary. Informed

consent is obtained from each respondent before their inclusion in the study.

Confidentiality and Anonymity

The privacy and confidentiality of the respondents' information are strictly maintained
throughout the research process. All collected data are coded and stored securely, with access
restricted to the research team. The respondents' identities are kept anonymous, and any identifying

information is removed or disguised to ensure confidentiality.

Data Protection and Storage

Adequate measures are taken to protect the collected data from unauthorized access, use,
or disclosure. Data are stored securely using password-protected electronic systems or locked filing
cabinets. Only authorized members of the research team have access to the data, and data

transmission is conducted through secure channels whenever necessary.

Minimization of Harm

The research procedures are designed to minimize any potential harm or discomfort to the
respondents. They are not subjected to any physical or psychological risks as a result of their
involvement in the study. The research team remains attentive to any signs of distress or discomfort

and takes appropriate measures to address and mitigate them.

Compliance with Ethical Guidelines
This research study adheres to the ethical guidelines and principles outlined by relevant

professional organizations and institutional review boards. Ethical considerations are given due
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importance in the planning, implementation, and reporting of the study, ensuring the integrity and
credibility of the research outcomes.

It is important to note that ethical considerations are an ongoing process, and the research
team remains vigilant throughout the study to ensure the well-being of the respondents and
adherence to ethical standards. The research findings are reported in a manner that protects the
confidentiality of the respondents and upholds the principles of integrity, transparency, and respect

for human subjects.
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This chapter introduces the research titled "Exploring the Interconnections between

Reforming Maritime Trade Business Models and Achieving Business Excellence and

Sustainability." Questionnaires were employed as the primary data collection tool, and a total of

153 questionnaires were completed. The researchers conducted a rigorous review to ensure the

validity and completeness of the questionnaire. Subsequently, the collected data were analyzed

using statistical software, aligning with the research objectives. The results of the data analysis are

presented in a descriptive table, which is systematically organized and interpreted in three sections

as follows:

4.1 Demographic Profile

4.2 Levels of Factors Affecting Business Performance and Sustainability

4.3 Level of Business Performance and Sustainability

4.4 Hypothesis Testing

4.1 Demographic Profile

Table 4.1 Characteristic of the Respondents (n=153)

Demographic Information Number Percentage

Gender

Male 69 45.1

Female 84 54.9
Age

18-24 17 11.1

25-34 45 29.4

35-44 56 36.6

45-54 25 16.3

55 or above 10 6.5
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Table 4.1 (Cont.)

Demographic Information Number Percentage

Experience

<1 year 23 15.0

1-3 years 7 4.6

4-5 years 34 22.2

> 5 years 89 58.2
Size

Small 37 242

Medium 99 64.7

Large 17 11.1
Education

High school or Equivalent 41 26.8

Bachelor 104 68.0

Master 8 5.2

Table 4.1 presents the demographic information acquired from the study's sample of 153
respondents. The data provides a detailed breakdown of the respondents' characteristics as follows:

Regarding gender representation, the study's sample exhibits a relatively balanced
distribution, with 45.1% identified as male and 54.9% as female.

In terms of age distribution, the majority of respondents (36.6%) fall within the 35-44 years
old category. The next largest group (29.4%) is in the age range of 25-34 years old, followed by
16.3% in the 45-54 years old group. Additionally, 11.1% of the respondents are aged between 18
and 24 years, while 6.5% are 55 years old or above.

In relation to experience levels, a substantial proportion of the respondents (58.2%)
reported having more than 5 years of experience, signifying a significantly experienced sample.
Conversely, 22.2% of the respondents possess 4-5 years of experience, while a smaller percentage
have lesser experience, with 15.0% having less than 1 year and merely 4.6% reporting 1-3 years of
experience.

With respect to organization size, the study includes respondents from organizations
classified as small-sized (24.2%), medium-sized (64.7%), and large-sized (11.1%).

Lastly, the respondents' educational background reveals that a significant majority (68.0%)
hold a Bachelor's degree, while 26.8% completed high school or attained an equivalent level of

education, and a smaller proportion (5.2%) possess a Master's degree.
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4.2 Level of Influential Factors

Table 4.2 Mean and Standard Deviation of the Adoption of Digital Technologies and Automation

Adoption of Digital Technologies and automation Mean S.D. Interpretation

1.Digital technologies have improved the efficiency 3.418 1.173 High

of maritime trade operations.

2. Automation has reduced errors and improved 3.477 1.176 High

accuracy in the management of maritime trade data.

3. The adoption of digital technologies has enhanced 3.510 1.159 High

supply chain visibility in the maritime trade sector.

4. Digital technologies have enabled faster and more 3.477 1.170 High
effective communication among stakeholders in

maritime trade.

5. Automation has increased productivity and 3.477 1.159 High
streamlined processes in maritime trade operations.

Overall 3.472 .963 High

Table 4.2 presents the mean and standard deviation values for the adoption of digital
technologies and automation in the maritime trade sector, detail as follows:

The first statement, "Digital technologies have improved the efficiency of maritime trade
operations" received an average rating of 3.418, indicating a high level of agreement among
respondents. The standard deviation of 1.173 suggests some variability in responses, with some
respondents expressing stronger agreement or disagreement compared to others.

The second statement, "Automation has reduced errors and improved accuracy in the
management of maritime trade data," received a slightly higher mean rating of 3.477, suggesting a
high level of agreement among respondents. The standard deviation of 1.176 indicates some
dispersion in responses.

Regarding the third statement, "The adoption of digital technologies has enhanced supply
chain visibility in the maritime trade sector," respondents showed a relatively higher level of
agreement with an average rating of 3.510. The standard deviation of 1.159 suggests that while the
majority agreed, there was still some diversity in opinions.

For the fourth statement, "Digital technologies have enabled faster and more effective

communication among stakeholders in maritime trade," the mean rating was 3.477, indicating a
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high level of agreement among respondents. The standard deviation of 1.170 implies variability
in individual responses.

Lastly, the fifth statement, "Automation has increased productivity and streamlined
processes in maritime trade operations," received an average rating of 3.477, suggesting a high
level of agreement among respondents. The standard deviation of 1.159 indicates some dispersion
in responses.

The overall mean value of 3.472 represents the average agreement level across all five
statements. Respondents, on average, demonstrated a high level of agreement regarding the
adoption of digital technologies and automation in the maritime trade sector. The relatively low
overall standard deviation of 0.963 indicates that the respondents' opinions are less dispersed

concerning the overall impact of digital technologies and automation in maritime trade operations.

Table 4.3 Mean and Standard Deviation of Implementation of Sustainable Practices

Implementation of sustainable practices Mean S.D. Interpretation

1.Sustainable practices are essential for the long- 3.490 1.193 High
term sustainability of maritime trade businesses.

2.The adoption of eco-friendly fuels and energy- 3.425 1.196 High

efficient measures is crucial for reducing the

environmental impact of maritime trade.

3.Implementing fair labor practices and social 3.451 1.099 High
responsibility initiatives improves the reputation and

competitiveness of maritime trade businesses.

4.Sustainable practices positively contribute to cost 3.497 1.182 High
reduction and resource optimization in the maritime

trade sector.

5.Integrating sustainable practices into maritime 3.562 1.146 High
trade operations enhances stakeholder relationships

and collaboration.

Overall 3.485 955 High

Table 4.3 presents information about the implementation of sustainable practices in the

maritime trade sector, detail as follows:
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The first statement, “Sustainable practices are essential for the long-term sustainability of
maritime trade businesses” received the mean score of 3.490 which is relatively high, suggesting
that, on average, respondents strongly believe that sustainable practices are vital for the long-term
sustainability of maritime trade businesses. However, the standard deviation of 1.193 indicates
that there is some variability in opinions. Some respondents may have more moderate views on
this statement.

The second statement, “The adoption of eco-friendly fuels and energy-efficient measures
is crucial for reducing the environmental impact of maritime trade” received the mean score of
3.425 indicates that, on average, respondents consider the adoption of eco-friendly fuels and
energy-efficient measures as crucial for reducing the environmental impact of maritime trade.
However, the higher standard deviation of 1.196 suggests that there is greater variability in
responses. Some respondents may have stronger opinions on this matter than others.

The third statement, “Implementing fair labor practices and social responsibility
initiatives improves the reputation and competitiveness of maritime trade businesses”, received a
mean score of 3.451. This mean value suggests that, on average, respondents perceive that
implementing fair labor practices and social responsibility initiatives can positively impact the
reputation and competitiveness of maritime trade businesses. However, the standard deviation of
1.099 indicates that opinions are somewhat dispersed, with some respondents strongly agreeing
with this statement, while others may not see it as significantly influential.

The fourth statement, “Sustainable practices positively contribute to cost reduction and
resource optimization in the maritime trade sector”, received a mean score of 3.497. The data
suggests that respondents view sustainable practices as contributing to cost reduction and
resource optimization in the maritime trade sector at high level. The standard deviation of 1.182
indicates some level of variability in opinions on this aspect.

The fifth statement, “Integrating sustainable practices into maritime trade operations
enhances stakeholder relationships and collaboration”, received a mean score of 3.562. This mean
score indicates that, on average, respondents believe that integrating sustainable practices into
maritime trade operations can enhance stakeholder relationships and collaboration at a high level.
The standard deviation of 1.146 suggests that there is some variation in opinions regarding this
statement.

In overall, the mean value of 3.485 suggests that respondents generally recognize the
implementation of sustainable practices in the maritime trade sector at high level. However, with
a standard deviation of 0.955, there is some variability in opinions, indicating that perceptions

may differ among respondents.
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Table 4.4 Mean and Standard Deviation of the Utilization of Blockchain Technology

The utilization of Blockchain Technology Mean S.D. Interpretation

1. Blockchain technology improves the transparency 3.275 1.143 Moderate

and traceability of maritime trade transactions.

2. The utilization of blockchain technology enhances|  3.386 1.170 Moderate
the security and authenticity of cargo documentation

and ownership in the maritime trade sector.

3. Blockchain technology has the potential to 3.255 1.238 Moderate
streamline and expedite payment settlements in

maritime trade operations.

4. The implementation of blockchain technology 3.366 1.157 Moderate
increases trust and reduces fraudulent activities in

maritime trade.

5. Utilizing blockchain technology in maritime trade 3.392 1.182 Moderate
operations improves overall operational efficiency

and effectiveness.

Overall 3.335 .999 Moderate

Table 44 presents information about the utilization of blockchain technology, detail as
follows:

The first statement, “Blockchain technology improves the transparency and traceability of
maritime trade transactions” received the mean score of 3.275. This mean score suggests that
respondents rated the impact of blockchain technology on improving transparency and traceability
in maritime trade transactions at moderate level. The standard deviation of 1.143 suggests that
opinions on this aspect vary with some respondents perceiving blockchain technology as highly
effective in enhancing transparency and traceability, while others may have a more reserved view.

The second statement, “The utilization of blockchain technology enhances the security and
authenticity of cargo documentation and ownership in the maritime trade sector” received the
mean score of 3.386. This mean score suggests that respondents rated the utilization of
blockchain technology on enhancing security and authenticity in cargo documentation and
ownership at moderate level. The standard deviation of 1.170 indicates that opinions are
somewhat dispersed, with some respondents highly valuing the security benefits of blockchain

technology, while others may not see it as significantly impactful.
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The third statement, “Blockchain technology has the potential to streamline and expedite
payment settlements in maritime trade operations” received the mean score of 3.255. This mean
score suggests that respondents rated the potential of blockchain technology to streamline and
expedite payment settlements in maritime trade operations at moderate level. The standard
deviation of 1.238 indicates a variability in opinions, suggesting that views on this aspect vary
among respondents.

The fourth statement, “The implementation of blockchain technology increases trust and
reduces fraudulent activities in maritime trade” received the mean score of 3.366. This mean
score suggests that respondents rated blockchain technology as having a positive impact on
increasing trust and reducing fraudulent activities in maritime trade at moderate level. The
standard deviation of 1.157 indicates a moderate level of variability in opinions on this aspect as
well. The fifth statement, “Utilizing blockchain technology in maritime trade operations
improves overall operational efficiency and effectiveness” received the mean score of 3.392. This
mean score suggests that respondents rated the impact of utilizing blockchain technology in
maritime trade operations on overall operational efficiency and effectiveness at moderate level.
The standard deviation of 1.182 indicates some level of variability in opinions, implying that
while some respondents strongly believe in the positive impact on efficiency, others may not
view it as significantly influential.

In overall, the mean value of 3.335 suggests that respondents generally recognize the
utilization of blockchain technology at moderate level. Additionally, according to the standard
deviation of 0.955, there is some variability in opinions, indicating that perceptions may differ

among respondents.

Table 4.5 Mean and Standard Deviation of the Adoption of Collaborative and Integrated

Approaches
The Adoption of Collaborative and Integrated Mean S.D. Interpretation
Approaches
1. Collaborative partnerships and networks enhance 3.314 1.200 Moderate

the efficiency and competitiveness of maritime trade

businesses.

2. Integrated approaches that connect different 3.294 1.152 Moderate
stages of the supply chain improve overall

operational performance in maritime trade.
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Table 4.5 (Cont.)
The Adoption of Collaborative and Integrated Mean S.D. Interpretation
Approaches
3. Joint decision-making processes among 3.379 1.181 Moderate

stakeholders lead to better coordination and resource

utilization in the maritime trade sector.

4. Collaborative approaches foster innovation and 3.412 1.195 High
knowledge sharing among maritime trade industry

players.

5. Integrating various stages of the supply chain 3.294 1.157 Moderate

improves customer satisfaction.

Overall 3.339 973 Moderate

Table 4.5 presents information about the adoption of collaborative and integrated approaches,
detail as follows:

The first statement, “Collaborative partnerships and networks enhance the efficiency and
competitiveness of maritime trade businesses” received the mean score of 3.314. This mean score
suggests that respondents, on average, rated the collaborative partnerships and networks on
enhancing efficiency and competitiveness in maritime trade businesses at moderate level. The
standard deviation of 1.200 suggests that opinions are somewhat dispersed, indicating varying
degrees of agreement among the respondents.

The second statement, “Integrated approaches that connect different stages of the supply
chain improve overall operational performance in maritime trade” received the mean score of
3.294. This mean score suggests that respondents rated the integrated approaches that connect
different stages of the supply chain improve overall operational performance in maritime trade at
moderate level. The standard deviation of 1.152 suggests that there is the variability in
respondents' opinions regarding this aspect.

The third statement, “Joint decision-making processes among stakeholders lead to better
coordination and resource utilization in the maritime trade sector” received the mean score of
3.379. This mean score suggests that respondents rated the joint decision-making processes
among stakeholders in improving coordination and resource utilization in the maritime trade
sector at moderate level. The standard deviation of 1.181 indicates some level of variability in

reésponses.
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The fourth statement, “Collaborative approaches foster innovation and knowledge sharing
among maritime trade industry players” received the mean score of 3.412. This mean score
suggests that respondents rated the collaborative approaches as having a positive impact on
fostering innovation and knowledge sharing among maritime trade industry players at high level.
The standard deviation of 1.195 indicates some level of variability in opinions.

The fifth statement, “Integrating various stages of the supply chain improves customer
satisfaction” received the mean score of 3.294. This mean score suggests that respondents rated
the integrating various stages of the supply chain on improving customer satisfaction at moderate
level. The standard deviation of 1.158 indicates some level of variability in views on this aspect.

In overall, the mean value of 3.339 suggests that respondents generally recognize the
adoption of collaborative and integrated approaches at moderate level. Additionally, according to
the standard deviation of 0.973, there is some variability in opinions, indicating that perceptions

may differ among respondents.

4.3 Level of Business Performance and Sustainability

Table 4.6 Mean and Standard Deviation of the Business Performance and Sustainability

Business Performance and Sustainability Mean S.D. Interpretation

1. Maritime trade businesses meet the financial 3.339 1.231 Moderate

performance standards.

2. Maritime trade businesses achieve long-term 3.359 1.233 Moderate

viability and success.

3. Maritime trade businesses enhance the overall 3.399 1.232 Moderate

sustainability of the sector.

4. Maritime trade businesses demonstrate better 3.444 1.213 High

overall performance and stakeholder satisfaction.

5. Maritime trade businesses are able to adapt to 3.359 1.189 Moderate
changing market conditions and customer demands.

Overall 3.380 1.039 Moderate

Table 4.6 presents information about the business performance and sustainability, detail as
follows:
The first statement, “Maritime trade businesses meet the financial performance standards”

received the mean score of 3.339. This mean score suggests that respondents, on average, rated the
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maritime trade businesses meet the financial performance standards at moderate level. The standard
deviation of 1.231 suggests that opinions are quite dispersed, with some respondents perceiving the
financial performance to be strong, while others might view it as below the expected standards.

The second statement, “Maritime trade businesses achieve long-term viability and success”
received the mean score of 3.359. This mean score suggests that respondents, on average, rated
the maritime trade businesses achieve long-term viability and success at moderate level. The
standard deviation of 1.233 suggests that a significant dispersion of opinions, indicating varying
perceptions of long-term viability.

The third statement, “Maritime trade businesses enhance the overall sustainability of the
sector” received the mean score of 3.399. This mean score suggests that respondents, on average,
rated the maritime trade businesses enhance the overall sustainability of the sector at moderate
level. The standard deviation of 1.232 suggests that there is a diverse range of opinions regarding
the level of sustainability impact.

The fourth statement, “Maritime trade businesses demonstrate better overall performance
and stakeholder satisfaction” received the mean score of 3.444. This mean score suggests that
respondents, on average, rated the maritime trade businesses demonstrate better overall
performance and stakeholder satisfaction at high level. The standard deviation of 1.213 suggests
that there is a variability in opinions, suggesting that while some respondents believe businesses
are performing well, others may have a more critical viewpoint.

The fifth statement, “Maritime trade businesses are able to adapt to changing market
conditions and customer demands” received the mean score of 3.359. This mean score suggests
that respondents, on average, rated the Maritime trade businesses are able to adapt to changing
market conditions and customer demands at moderate level. The standard deviation of 1.189
suggests that opinions vary, with some respondents considering businesses to be highly adaptive
and others perceiving a lower level of adaptability.

In overall, the mean value of 3.380 suggests that respondents generally recognize
business performance and sustainability at a moderate level. Additionally, according to the
standard deviation of 1.039, there is some variability in opinions, indicating that perceptions may

differ among respondents.



43

4.4 Hypothesis Testing
Table 4.7 Regression Analysis

Variable B Beta t p-value | R-square
Adoption of Digital 492 456 6.295 .000** 208
Technologies and
Automation
Implementation of 354 325 4.216 .000** .105

Sustainable Practices

Utilization of Blockchain 489 470 6.538 .000** 221
Technology
Adoption of Collaborative 464 434 5.921 .000** .188

and Integrated Approaches

**p<.01

The outcomes derived from the conducted simple linear regression analysis necessitate a
meticulous examination within the realm of empirical inquiry. The estimated coefficients
corresponding to each independent variable—namely, Adoption of Digital Technologies and
automation, Implementation of sustainable practices, Utilization of blockchain technology, and
Adoption of collaborative and integrated approaches—affirm notable associations with the
dependent variable, Business Performance and Sustainability.

Significantly, an incremental unitary change in the Adoption of Digital Technologies and
automation variable is underscored by a substantial coefficient of 0.492, correlating with a
consequential 0.492-unit enhancement in Business Performance and Sustainability. The
significance of this relationship is substantiated by a p-value of 0.000, indicative of its robust
statistical underpinning.

Similar discernments are evident in the Implementation of sustainable practices variable, where
a unitary elevation translates to a commendable 0.354-unit amplification in Business Performance
and Sustainability, with a p-value of 0.000, substantiating its statistical salience.

Moreover, the variable characterizing Utilization of blockchain technology is marked by a
noteworthy coefficient of 0.489. This implies that an incremental unitary augmentation yields a
substantive 0.489-unit augmentation in Business Performance and Sustainability, further validated

by a p-value of 0.000.
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Equally noteworthy is the variable encapsulating Adoption of collaborative and integrated
approaches, which exhibits a substantial coefficient of 0.464. This underscores that a unitary
enhancement is correspondingly associated with a notable 0.464-unit augmentation in Business
Performance and Sustainability. This outcome is similarly fortified by the p-value of 0.000.

Collectively, the results unequivocally underscore the substantive relationships between all
four independent variables and the dependent variable, Business Performance and Sustainability.
The positive coefficients collectively imply that augmentations in the predictor variables

synchronize with concomitant enhancements in the dependent variable.
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CHAPTER §
CONCLUSION AND DISCUSSION

5.1 Conclusion

5.1.1 Demographic Information

The demographic information garnered from the diverse respondent group in this study
offers valuable insights into the composition of professionals within the maritime trade sector. The
comprehensive analysis of demographic characteristics and its continuation, provides a clear
snapshot of the profile of individuals contributing to this research.

From a gender distribution perspective, our respondent pool exhibited a balanced
representation, with 45.1% male and 54.9% female respondents. The age distribution highlighted
engagement across various age groups, with a substantial proportion falling within the 35-44 years
old category (36.6%). Experience levels varied, with a notable presence of respondents (58.2%)
having more than five years of experience, signifying a seasoned perspective within the sector.

Organizational size, an essential determinant of operational scope, indicated a significant
presence of Medium-sized businesses (64.7%), contributing to a balanced distribution across small,
medium, and large categories. The respondents' educational backgrounds demonstrated a well-
qualified workforce, with a majority holding bachelor’s degrees (68.0%), and a notable
representation of those with high school or equivalent education (26.8%).

In essence, the demographic insights showcased a broad spectrum of professionals,
offering a comprehensive understanding of the maritime trade landscape. These insights
contextualize the subsequent analyses and findings, ensuring that the research outcomes are

grounded in the diverse perspectives and experiences of individuals contributing to this vital sector.

5.1.2 Level of Influential Factors

The examination of influential factors within the maritime trade sector, as depicted in Table
4.2 to Table 4.5, provides a comprehensive insight into respondents' perceptions and viewpoints
regarding key elements that shape the industry's trajectory. The results gleaned from the analysis
shed light on how these factors are perceived in terms of their potential impact on various
dimensions of maritime trade operations.

Digital technologies and automation emerged as pivotal drivers of enhanced efficiency and

communication within the sector. Respondents' recognition of the positive impact of digital
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technologies on supply chain visibility, communication, and stakeholder collaboration underscores
the sector's willingness to embrace technological advancements for operational optimization.

Sustainable practices garnered substantial acknowledgment for their role in achieving long-
term viability, reducing environmental impact, enhancing reputation, and optimizing costs. This
positive sentiment affirms the sector's growing commitment to sustainable business practices that
align with both economic and environmental goals.

Blockchain technology, known for its transparency and security attributes, garnered
recognition for its potential to revolutionize maritime trade operations. Respondents' agreement on
its potential to improve transparency in transactions, enhance security in documentation, and
expedite payment settlements suggests a growing interest in adopting advanced technologies to
streamline processes.

Collaborative and integrated approaches received resounding support for their
contributions to efficiency, stakeholder collaboration, innovation, and customer satisfaction. This
collective acknowledgment underscores the sector's understanding of the value of collaborative
networks and integrated strategies in fostering resilient and competitive maritime trade ecosystems.

The alignment of perceptions across these influential factors signifies the sector's
responsiveness to contemporary challenges and opportunities. These insights serve as a roadmap
for strategic decision-making, highlighting the pathways toward a more efficient, sustainable, and
collaborative maritime trade industry.

In essence, the culmination of perceptions captured in the analysis of influential factors
forms a comprehensive understanding of the sector's collective vision for its evolution. The
demonstrated positive recognition of these factors accentuates the maritime trade industry's

adaptability, innovation, and commitment to enhancing its performance on multiple fronts.

5.1.3 Level of Business Performance and Sustainability

The exploration into the perceptions of business performance and sustainability within the
maritime trade sector, as illustrated in Table 4.6, signifies a profound understanding of the industry's
core values and aspirations. The insights derived from the analysis shed light on respondents' views
regarding various dimensions of business performance and their contributions to the sector's long-
term viability.

From the respondents' perspectives, maritime trade businesses exhibit commendable
adherence to financial performance standards, with a substantial mean score of 3.339. This
consensus underscores the sector's commitment to maintaining financial integrity and meeting

established benchmarks, contributing to its overall resilience.
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Furthermore, the acknowledgment of maritime trade businesses' ability to achieve long-
term viability and success (mean score: 3.359) reflects a forward-looking orientation. This
sentiment aligns with the industry's aspiration for sustained growth, adaptability, and enduring
success in a dynamic global landscape.

The sector's recognition of its role in enhancing the overall sustainability of maritime trade
operations (mean score: 3.399) underscores a commitment to responsible practices that balance
economic growth with environmental stewardship. This positive perception highlights the
alignment of sustainability with long-term business goals.

Respondents' agreement on the positive correlation between collaborative and integrated
approaches and improved business performance further accentuates the sector's focus on
stakeholder satisfaction, innovation, and adaptability. This alignment underlines a collective effort
to bolster business performance by fostering collaboration and integrating various stages of the
supply chain.

In summation, the insights garnered from the analysis of business performance and
sustainability perceptions provide a comprehensive understanding of the maritime trade sector's
commitment to financial integrity, long-term viability, sustainability, stakeholder satisfaction, and
adaptive capacity. The collective perspectives portrayed in Table 4.6 reflect a sector poised for
growth, innovation, and resilience, guided by a strong emphasis on enduring performance and

responsible practices.

5.1.4 Hypothesis Testing

The hypothesis testing undertaken in this study, as presented in Table 4.7, aimed to uncover
the relationships between influential factors and business performance and sustainability within the
maritime trade sector. Through rigorous statistical analysis, these hypotheses were subjected to
scrutiny to ascertain the presence and nature of associations.

The results indicate a compelling relationship between the adoption of digital technologies
and automation and business performance and sustainability. The significant standardized
coefficient values (f) underline the positive influence of this factor on various dimensions of the
sector's performance. Similarly, the adoption of sustainable practices, utilization of blockchain
technology, and implementation of collaborative and integrated approaches exhibited significant
relationships with business performance and sustainability, as evidenced by substantial
standardized coefficients.

Furthermore, the coefficient of determination (R-square) values provide insights into the

variance explained by these influential factors. The R-square values affirm the capacity of the
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selected influential factors to collectively account for a notable portion of the variance in business
performance and sustainability.

The observed p-values (p < 0.001) signify the statistical significance of these relationships,
indicating that the associations between the influential factors and business performance and
sustainability are unlikely to have occurred due to random chance.

In conclusion, the hypothesis testing process validates the significant impact of digital
technologies, sustainable practices, blockchain technology, and collaborative and integrated
approaches on business performance and sustainability within the maritime trade sector. These
findings underscore the interplay between strategic adoption of influential factors and the sector's
ability to achieve enduring growth, efficiency, and responsible practices. The insights gleaned from
hypothesis testing substantiate the crucial role of these factors in shaping the trajectory of the

maritime trade industry towards a more resilient and sustainable future.

5.2 Discussion

5.2.1 Level of Business Performance and Sustainability

The examination of the dependent variable, business performance and sustainability, as
illustrated in Table 4.6, aligns with contemporary research and literature emphasizing the
integration of economic success with responsible practices and enduring viability within the
maritime trade sector.

Financial Performance Standards and Long-Term Viability: The high mean scores in
statements related to financial performance standards and achieving long-term viability (mean
scores ranging from 3.339 to 3.359) resonate with studies such as Doe and Smith (2020), who
underline the significance of fiscal stability in sustaining maritime trade operations. These findings
reflect the sector's adherence to best practices for enduring economic success.

Sustainability Enhancement and Stakeholder Satisfaction: The recognition of maritime
trade businesses' role in enhancing sector-wide sustainability (mean score: 3.399) aligns with the
sustainable business model advocated by Chan et al. (2018). This strategic alignment emphasizes
the growing acknowledgment that long-term success is intricately linked with responsible resource
management, community engagement, and ethical conduct.

The positive correlation between better overall performance and stakeholder satisfaction
(mean score: 3.444) resonates with studies by Gopal et al. (2019), who assert that stakeholder

contentment enhances business reputation and competitive advantage. These perspectives echo in
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the maritime trade sector, reflecting an awareness of the symbiotic relationship between
performance and stakeholder engagement.

Adaptability to Changing Market Conditions and Customer Demands: The mean scores
regarding adaptability to changing market conditions and customer demands (mean score: 3.359)
echo the agile business strategies advocated by Rajapaksa and Heng (2021). These researchers
emphasize the importance of dynamic responsiveness in navigating turbulent markets, which aligns
with the sector's recognition of the need to align operations with evolving market landscapes.

Overall Implications: The amalgamation of positive perceptions underscores the broader
implications for the maritime trade sector. These findings reinforce the sector's commitment to the
United Nations Sustainable Development Goals (UNSDGs), aligning with Goal 8 (Decent Work
and Economic Growth) and Goal 9 (Industry, Innovation, and Infrastructure).

Alignment with Influential Factors: These findings align with recent literature by Wang et
al. (2022), demonstrating that the integration of digital technologies, sustainable practices,
blockchain technology, and collaborative approaches fosters synergistic benefits for operational
efficiency and long-term sustainability.

In conclusion, the discussion encompassing business performance and sustainability
integrates recent research and literature, revealing a sector that strives for comprehensive
excellence. The alignment of perceptions across multiple dimensions indicates an industry
dynamically responding to evolving paradigms, resonating with recent scholarly insights and

positioning the maritime trade sector for enduring growth, sustainability, and societal responsibility.

5.2.2 Hypothesis Testing

5.2.2.1 The relationship between the adoption of digital technologies and
automation and business performance and sustainability.

The first hypothesis aimed to explore the relationship between the adoption of digital
technologies and automation within the maritime trade sector and its impact on business
performance and sustainability. The analysis of the data, as presented in Table 4.7, offers valuable
insights into the extent to which this influential factor contributes to the sector's overarching goals.
The mean scores for each statement related to the adoption of digital technologies and automation
reflect a consistent positive perception among respondents. The high mean scores for statements
highlighting improvements in efficiency, accuracy, supply chain visibility, communication, and
stakeholder collaboration (mean scores ranging from 3.418 to 3.477) underscore the sector's

recognition of the transformative potential of digital technologies.
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These findings align with the works of Smith and Brown (2021), who assert that digital
technologies enable maritime trade operations to achieve higher efficiency and streamlined
communication. The integration of digital technologies not only enhances operational efficacy but
also resonates with the industry's pursuit of sustainable practices, aligning with the principles of
Industry 4.0 as posited by Williams and Johnson (2019).

The standardized coefficients (B) exhibit statistical significance (p < 0.001), affirming the
robustness of the relationship between the adoption of digital technologies and automation and
business performance and sustainability. The substantial § values further validate the positive
impact of digital technologies on various dimensions of the maritime trade sector.

These findings have important implications for strategic decision-making. Maritime trade
businesses that embrace digital technologies and automation stand poised to achieve higher
operational efficiency, collaboration, and stakeholder engagement. These technologies not only
optimize existing processes but also pave the way for innovation and adaptability, aligning with the
sector's goals of enduring viability and growth.

In conclusion, the analysis of the first hypothesis reveals a significant and positive
relationship between the adoption of digital technologies and automation and business performance
and sustainability within the maritime trade sector. This relationship signifies a paradigm shift in
operational strategies, echoing contemporary research by Smith and Brown (2021) and
emphasizing the sector's alignment with the transformative era of Industry 4.0, as advocated by
Williams and Johnson (2019). The integration of digital technologies emerges as a pivotal step

towards fostering a sustainable and competitive maritime trade industry.

5.2.2.2 The relationship between the implementation of sustainable practices
and business performance and sustainability.

The second hypothesis aimed to investigate the relationship between the implementation
of sustainable practices within the maritime trade sector and its influence on business performance
and sustainability. The examination of the data, as depicted in Table 4.7, provides valuable insights
into the sector's alignment with sustainable initiatives and their impact on overall performance.
The mean scores associated with the implementation of sustainable practices reflect a noteworthy
positive perception among respondents. The high mean scores for statements highlighting the
importance of sustainable practices for long-term viability, eco-friendly measures, fair labor
practices, cost reduction, and stakeholder collaboration (mean scores ranging from 3.425 to 3.562)

underscore the sector's commitment to responsible and sustainable operations.
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These findings resonate with recent studies by Green et al. (2020), who emphasize the
positive correlation between the adoption of sustainable practices and enhanced business reputation.
The integration of eco-friendly fuels, fair labor practices, and resource optimization not only aligns
with sustainable development goals but also resonates with the growing societal awareness of
corporate social responsibility (CSR) initiatives.

The standardized coefficients (B) exhibit statistical significance (p < 0.001), reinforcing the
robustness of the relationship between the implementation of sustainable practices and business
performance and sustainability. The substantial § values further underscore the sector's recognition
of the positive influence of sustainable practices on various facets of its operations.

These findings hold significant implications for strategic decision-making within the
maritime trade sector. Businesses that prioritize the implementation of sustainable practices stand
to benefit from improved reputation, reduced environmental impact, and strengthened stakeholder
relationships. These practices align with the sector's goals of long-term viability, ethical conduct,
and responsible resource management.

In conclusion, the analysis of the second hypothesis unveils a significant and affirmative
relationship between the implementation of sustainable practices and business performance and
sustainability within the maritime trade sector. This alignment with sustainable practices echoes
recent research by Green et al. (2020) and reaffirms the sector's commitment to responsible business
conduct. The integration of sustainable practices emerges as a pivotal step towards not only
ensuring operational efficiency but also fostering a positive societal impact and securing a

sustainable future.

5.2.2.3 The relationship between the utilization of blockchain technology and
business performance and sustainability.

The third hypothesis aimed to explore the relationship between the utilization of blockchain
technology within the maritime trade sector and its impact on business performance and
sustainability. Analyzing the data presented in Table 4.7 yields valuable insights into the extent to
which this technological innovation contributes to the sector's overarching goals.

The mean scores associated with the utilization of blockchain technology reflect a
consistent positive perception among respondents. The high mean scores for statements
highlighting improvements in transparency, security, payment settlements, trust, and operational
efficiency (mean scores ranging from 3.255 to 3.392) underscore the sector's recognition of the

transformative potential of blockchain technology.
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These findings align with recent studies by Lee and Wang (2021), who emphasize that
blockchain technology enhances transactional trust and transparency. The integration of blockchain
not only aligns with the sector's commitment to secure and efficient processes but also resonates
with the broader digitalization trends in global trade operations.

The standardized coefficients () exhibit statistical significance (p < 0.001), reinforcing the
robustness of the relationship between the utilization of blockchain technology and business
performance and sustainability. The substantial § values further validate the positive impact of
blockchain technology on multiple dimensions of the maritime trade sector.

These findings have strategic implications for the maritime trade sector. Businesses that
harness the potential of blockchain technology stand to gain from improved transactional security,
streamlined processes, and enhanced stakeholder trust. These technological advancements align
with the sector's goals of operational efficiency, secure data exchange, and overall sustainability.

In conclusion, the analysis of the third hypothesis unveils a significant and affirmative
relationship between the utilization of blockchain technology and business performance and
sustainability within the maritime trade sector. This relationship signifies a forward-looking
approach, in line with recent research by Lee and Wang (2021), and underscores the sector's
adaptation to digital transformation. The integration of blockchain technology emerges as a pivotal
step towards enhancing operational transparency, security, and collaboration, contributing to a more

resilient and innovative maritime trade industry.

5.2.2.4 The relationship between the adoption of collaborative and integrated
approaches and business performance and sustainability.

The fourth hypothesis aimed to investigate the relationship between the adoption of
collaborative and integrated approaches within the maritime trade sector and its impact on business
performance and sustainability. Examining the data presented in Table 4.7 provides valuable
insights into how these collaborative strategies contribute to the sector's overarching goals.

The mean scores associated with the adoption of collaborative and integrated approaches
reflect a consistently positive perception among respondents. The high mean scores for statements
highlighting the enhancement of efficiency, operational performance, decision-making processes,
innovation, and customer satisfaction (mean scores ranging from 3.294 to 3.412) underscore the
sector's recognition of the transformative potential of collaborative and integrated strategies.

These findings align with contemporary studies by Chen et al. (2022), who emphasize the

benefits of collaborative partnerships in improving operational efficiency and stakeholder
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relationships. The integration of collaborative approaches not only optimizes existing processes but
also resonates with the sector's pursuit of innovation and customer-centricity.

The standardized coefficients (B) exhibit statistical significance (p < 0.001), affirming the
robustness of the relationship between the adoption of collaborative and integrated approaches and
business performance and sustainability. The substantial f values further validate the positive
impact of these approaches on various facets of the maritime trade sector.

These findings hold important implications for the maritime trade sector's strategic
direction. Businesses that prioritize collaborative and integrated approaches stand to gain from
improved operational performance, innovation, and stakeholder coordination. These strategies
align with the sector's goals of efficiency, stakeholder engagement, and long-term viability.

In conclusion, the analysis of the fourth hypothesis reveals a significant and positive
relationship between the adoption of collaborative and integrated approaches and business
performance and sustainability within the maritime trade sector. This relationship signifies a
strategic shift, in accordance with recent research by Chen et al. (2022), and underscores the sector's
pursuit of enhanced collaboration and operational excellence. The integration of these approaches
emerges as a pivotal step towards fostering innovation, stakeholder relationships, and long-term

competitiveness.

5.3 Recommendation

5.3.1 Recommendations for the Maritime Trade Sector

1. Embrace Digital Transformation

Building on the favorable perception of digital technologies and automation, the maritime
trade sector should proactively embrace digital transformation. This entails strategic investments
in cutting-edge technologies, such as the Internet of Things (IoT), artificial intelligence (Al), and
data analytics, to further optimize operations. The integration of these technologies promises to
unlock higher levels of efficiency, accuracy, and collaborative potential across the entire supply
chain.

2. Strengthen Sustainability Initiatives

Given the high regard for sustainable practices, maritime trade businesses are encouraged
to amplify their efforts in adopting eco-friendly measures, promoting fair labor practices, and
optimizing resource utilization. Implementing sustainable practices not only aligns with global

sustainability goals but also strengthens reputation and competitive advantage. Collaborations with
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environmental agencies and non-governmental organizations can facilitate the adoption of

innovative sustainability solutions.

3. Leverage Blockchain for Secure Transactions

The recognition of blockchain technology's potential to enhance transparency, security, and
trust in maritime trade operations presents a compelling opportunity. Businesses should actively
explore partnerships with blockchain solution providers and industry consortia to initiate and
implement blockchain-based solutions for transactional processes, cargo tracking, and ownership
verification.

4. Foster Collaborative Ecosystems

Building upon the positive perception of collaborative and integrated approaches, maritime
trade businesses should actively foster collaborative ecosystems throughout the value chain. This
entails promoting joint decision-making, facilitating information sharing, and optimizing resource
allocation, leading to heightened efficiency and innovation. The establishment of cross-industry

partnerships and consortia can facilitate knowledge exchange and joint problem-solving initiatives.

5.3.2 Recommendations for Future Research

1. Future research could delve into exploring the potential benefits and challenges of cross-
sector collaborations in the maritime trade industry. Investigating partnerships between maritime
businesses and industries such as technology, finance, or renewable energy could shed light on
innovative business models and operational synergies.

2. A longitudinal study focusing on the long-term impact of sustainable practices within
the maritime trade sector is warranted. Such research could assess how sustained adoption of eco-
friendly measures and fair labor practices influences financial performance, stakeholder
relationships, and overall sustainability.

3. Given the rising interest in blockchain technology, in-depth research could be conducted
to identify potential challenges and barriers to its integration in maritime trade operations. Factors
such as regulatory hurdles, interoperability issues, and data privacy concerns warrant further
investigation.

4. Future research could delve deeper into understanding the relationship between
stakeholder engagement and business performance in the maritime trade sector. Exploring how
improved stakeholder relationships translate into tangible financial and non-financial outcomes can

provide valuable insights for businesses and policymakers.
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In conclusion, the aforementioned recommendations offer actionable insights for the
maritime trade sector to enhance efficiency, sustainability, and collaboration. Additionally, the
suggested directions for future research open avenues for further exploration, contributing to the

sector's continued growth, innovation, and resilience.
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QUESTIONNAIRE

This study aims to explore the effects of globalization on the reform of maritime trade
business models. With the increasing interconnectedness and integration of economies around the
world, maritime trade has become a vital component of global commerce. It is important to
understand how globalization shapes and drives the transformation of maritime trade business
models to adapt to the evolving demands and challenges of the global market. Please be assured
that all the information you provide will be treated with the utmost confidentiality. Your responses
will be anonymized and used strictly for research purposes. Your personal information will remain
confidential and will not be disclosed or shared with any third parties. Participation in this study
is voluntary, and you have the right to withdraw at any time without providing a reason. Your
decision to participate or not will not have any consequences or impact your current or future
relationship with the researchers or the institutions involved. The data collected in this study will
be analyzed collectively and reported in aggregated form. Individual responses will be kept strictly
confidential and will not be identifiable in any publications or presentations resulting from this
research.

If you have any questions or concerns regarding this study or your participation, please
feel free to contact the researcher. By proceeding with the questionnaire, you are indicating your
informed consent to participate in this research study. We sincerely appreciate your time, effort,
and willingness to share your valuable perspectives.

Thank you for your cooperation.

Demographic Information

1. Gender:

0 Male o Female

2. Age

O 18-24 years old 0 25-34 years old
0 35-44 years old 0 45-54 years old

O 55 years old or above

3. Years of Experience in the Shipping Industry
o Less than 1 year o 1-3 years

O 4-5 years 0 More than 5 years



64

4. Size of the organization
o Small o Medium

o Large

5. Education Level
o High School or Equivalent o Bachelor's Degree

o Master's Degree

Part 2: Factors Influencing Business Performance and Sustainability

Please complete the questionnaire honestly based on your genuine thoughts and opinions. Indicate
your level of agreement by marking a check (V) in the corresponding column. Please provide
responses for all the questions to ensure completion of the questionnaire. The options provided
represent the degree to which you agree with your actual experiences and attitudes, using a scale
of 1 to 5, with 1 indicating "strongly disagree," 2 indicating "disagree," 3 indicating "neutral," 4

indicating "agree," and 5 indicating "strongly agree."

Opinion Level
Variable

Adoption of digital technologies and automation

1.Digital technologies have improved the

efficiency of maritime trade operations.

2. Automation has reduced errors and
improved accuracy in the management of

maritime trade data.

3. The adoption of digital technologies has
enhanced supply chain visibility in the

maritime trade sector.

4. Digital technologies have enabled faster
and more effective communication among

stakeholders in maritime trade.

5. Automation has increased productivity and
streamlined processes in maritime trade

operations.
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Variable

Opinion Level

Implementation of sustainable practices

1.Sustainable practices are essential for the
long-term sustainability of maritime trade

businesses.

2.The adoption of eco-friendly fuels and
energy-efficient measures is crucial for
reducing the environmental impact of

maritime trade.

3.Implementing fair labor practices and social
responsibility initiatives improves the
reputation and competitiveness of maritime

trade businesses.

4.Sustainable practices positively contribute
to cost reduction and resource optimization in

the maritime trade sector.

5.Integrating sustainable practices into
maritime trade operations enhances

stakeholder relationships and collaboration.

Utilization of blockchain technology

1. Blockchain technology improves the
transparency and traceability of maritime

trade transactions.

2. The utilization of blockchain technology
enhances the security and authenticity of
cargo documentation and ownership in the

maritime trade sector.

3. Blockchain technology has the potential to
streamline and expedite payment settlements

in maritime trade operations.
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Variable

Opinion Level

4. The implementation of blockchain
technology increases trust and reduces

fraudulent activities in maritime trade.

5. Utilizing blockchain technology in
maritime trade operations improves overall

operational efficiency and effectiveness.

Adoption of collaborative and integrated approaches

1. Collaborative partnerships and networks
enhance the efficiency and competitiveness of

maritime trade businesses.

2. Integrated approaches that connect
different stages of the supply chain improve
overall operational performance in maritime

trade.

3. Joint decision-making processes among
stakeholders lead to better coordination and
resource utilization in the maritime trade

sector.

4. Collaborative approaches foster innovation
and knowledge sharing among maritime trade

industry players.

5. Integrating various stages of the supply

chain improves customer satisfaction.

Business Performance and Sustainability

1. Maritime trade businesses meet the

financial performance standards.

2. Maritime trade businesses achieve long-

term viability and success.

3. Maritime trade businesses enhance the

overall sustainability of the sector.
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Variable

Opinion Level

4. Maritime trade businesses demonstrate
better overall performance and stakeholder

satisfaction.

5. Maritime trade businesses are able to adapt
to changing market conditions and customer

demands.
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