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ABSTRACT: The Balanced Scorecard (BSC) has emerged as a comprehensive framework for measuring and enhancing
port performance by integrating financial and non-financial indicators. This study explores the application of BSC in port
management, focusing on its impact on financial performance, customer satisfaction, operational efficiency, and
workforce development. By employing a mixed-methods approach, the research analyzes case studies, survey data, and
statistical evaluations to assess the effectiveness of BSC in optimizing port operations. The findings indicate that ports
implementing BSC frameworks experience substantial improvements in cost management, service quality, and logistics
coordination, contributing to their long-term competitiveness. The study highlights that while BSC adoption enhances
financial sustainability and operational transparency, successful implementation depends on strategic alignment,
stakeholder commitment, and technological integration. Ports that incorporate Al-driven analytics and digital
performance tracking within their BSC models demonstrate superior adaptability and process efficiency. However,
challenges such as resistance to change, data integration complexities, and infrastructure limitations persist, particularly
in developing economies. The research underscores the need for policy-driven support, enhanced training programs, and
scalable digital solutions to maximize the benefits of BSC in port management. Future research should explore the role
of Al blockchain, and sustainability metrics within BSC frameworks to ensure resilient, environmentally responsible,
and technologically advanced port operations. This study contributes valuable insights for port authorities, policymakers,
and industry stakeholders, advocating for a data-driven, balanced approach to port performance optimization.

KEYWORDS: Balanced Scorecard, Port Performance, Supply Chain Optimization, Digital Transformation, Strategic
Management.

L. INTRODUCTION

The Balanced Scorecard (BSC) approach has gained prominence as a strategic performance management tool that
integrates financial and non-financial metrics to evaluate and improve organizational efficiency. Developed by Kaplan
and Norton (1992), BSC provides a structured framework that aligns business activities with long-term strategic goals
by incorporating four perspectives: financial, customer, internal business processes, and learning and growth (Ismainar,
Rahayu, & Kiswanto, 2021). While initially designed for corporate environments, BSC has been adapted for various
industries, including port management, logistics, and public sector organizations, where traditional financial indicators
alone have proven insufficient for measuring performance (Hamid, 2018). Ports serve as critical nodes in global trade,
handling a significant portion of goods transported across international markets. Effective port performance management
requires a comprehensive framework that accounts for both financial performance and operational efficiency, including
container handling times, cargo throughput, berth occupancy, and customer satisfaction (Rahayu & Kiswanto, 2020).
Traditional performance measurement systems in ports have often emphasized financial outcomes, neglecting customer
perspectives, operational efficiency, and employee development. However, the introduction of BSC in port management
has shifted the focus toward a more balanced and strategic approach to evaluating port performance (Hamid, 2018;
Ismainar et al.., 2021).

The financial perspective of the BSC in ports typically includes revenue growth, cost reduction, and return on assets,
which are crucial for ensuring long-term sustainability. Studies have shown that ports implementing the BSC approach
have witnessed improvements in profitability and revenue optimization due to more effective asset utilization and cost
management strategies (Rahayu & Kiswanto, 2020). For example, Pelindo 1V, a state-owned port in Indonesia, reported
a projected threefold increase in financial performance after adopting the BSC methodology (Hamid, 2018). From a
customer perspective, the BSC evaluates service quality, customer satisfaction, and port accessibility. Efficient port
operations reduce vessel waiting times, optimize container handling, and enhance overall service delivery, which directly
impacts port competitiveness. Research conducted by Ismainar et al. (2021) indicates that ports with a well-implemented
BSC strategy have seen an increase in customer satisfaction scores due to reduced congestion and faster processing times.
The internal business process perspective in BSC focuses on streamlining port operations, enhancing logistics efficiency,
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and optimizing cargo handling procedures. Ports that have integrated digital tracking systems, automated logistics
solutions, and process optimization techniques have recorded significant improvements in turnaround times and
operational efficiency (Hamid, 2018). Case studies on port performance measurement reveal that automation and
digitalization play a crucial role in reducing operational bottlenecks and enhancing cargo throughput, leading to better
performance across multiple metrics (Ismainar et al., 2021).

The learning and growth perspective of the BSC emphasizes employee training, knowledge development, and
technological innovation. In the maritime industry, workforce competency and technological advancements are vital for
maintaining high service standards. Studies show that ports investing in employee development programs, Al-driven
analytics, and real-time monitoring technologies have a higher capacity for innovation, risk management, and operational
resilience (Rahayu & Kiswanto, 2020). Despite its advantages, the implementation of the BSC in port performance
measurement faces several challenges. One significant issue is the resistance to change among port authorities and
employees, as traditional financial metrics have long been the primary focus of performance evaluation. Moreover, data
integration challenges, lack of strategic alignment, and difficulty in quantifying intangible benefits pose barriers to the
full adoption of the BSC framework (Hamid, 2018). Some studies have also noted that ports in developing countries face
difficulties in integrating BSC due to limited technological infrastructure and regulatory inconsistencies (Ismainar et al.,
2021).

Nevertheless, research has demonstrated that when properly implemented, the BSC approach enables ports to transition
from reactive management strategies to proactive performance optimization. Ports that adopt BSC principles can enhance
strategic decision-making, improve stakeholder communication, and create a performance-driven culture that aligns with
long-term growth objectives (Rahayu & Kiswanto, 2020). This study aims to explore the application of the Balanced
Scorecard approach to improve port performance, focusing on its impact on financial sustainability, customer satisfaction,
operational efficiency, and workforce development. The research will examine case studies of BSC implementation in
global ports, identify the key challenges and best practices, and provide recommendations for enhancing port
competitiveness through a strategic, analytics-driven approach (Ismainar et al., 2021).

II. RESEARCH OBJECTIVES

To examine the applicability of the BSC approach in port performance evaluation.

To assess the impact of financial, customer, internal process, and learning perspectives on port efficiency.
To identify challenges and best practices in BSC implementation for port management.

To propose recommendations for enhancing port performance through a strategic BSC framework.

III. RESEARCH GAP

Despite the extensive adoption of the Balanced Scorecard (BSC) in various industries, its application in port performance
management remains underexplored. Existing studies have primarily focused on financial and operational aspects of port
performance, often neglecting the strategic integration of customer satisfaction and workforce development within the
BSC framework. While some research has examined the impact of BSC on financial performance, few studies provide
empirical data on its effectiveness in optimizing logistics coordination, reducing cargo handling time, and improving
service quality. Additionally, many ports continue to rely on traditional financial performance indicators, limiting their
ability to measure intangible assets such as customer experience, employee training, and digital transformation. Another
gap in the literature is the lack of research on how emerging technologies such as artificial intelligence (AI), blockchain,
and predictive analytics can be incorporated into BSC frameworks for port management. The maritime industry is rapidly
evolving with the introduction of automation and smart logistics, yet studies have not fully addressed how these
innovations can enhance the learning and growth perspective of BSC. Moreover, while research on port performance
measurement exists, most studies fail to address the specific challenges faced by ports in developing economies, where
infrastructure limitations and regulatory inconsistencies hinder the successful adoption of BSC.

The role of sustainability in BSC-driven port management also remains inadequately addressed. Given the growing
emphasis on environmental, social, and governance (ESG) factors in global trade, future research should explore how
sustainability metrics can be integrated into BSC frameworks to ensure long-term operational resilience and compliance
with international environmental regulations. Furthermore, there is a need for comparative studies that assess the impact
of BSC across different port sizes and regions, providing insights into best practices and implementation challenges
specific to various economic and regulatory contexts. This research aims to bridge these gaps by evaluating how a
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comprehensive BSC framework can improve financial and non-financial performance in ports while addressing
technological advancements, sustainability considerations, and regional disparities in implementation.

IV. LITERATURE REVIEW

The Balanced Scorecard (BSC) was first introduced by Kaplan and Norton (1992) as a performance management tool
that goes beyond traditional financial metrics to include non-financial indicators such as customer satisfaction, internal
process efficiency, and learning and growth initiatives. Since its introduction, BSC has been widely adopted in corporate
management, public administration, and infrastructure performance measurement, including port operations.

Application of BSC in Port Performance

The use of BSC in port management has gained increasing attention due to its ability to offer a balanced approach to
strategic performance measurement. Ports play a crucial role in international trade and supply chain efficiency, requiring
a performance evaluation system that incorporates both financial outcomes and operational metrics. Studies have shown
that ports implementing BSC frameworks experience improvements in cargo handling efficiency, cost optimization, and
service reliability (Hamid, 2018). The financial perspective of the BSC framework evaluates profitability, asset
utilization, and revenue generation. Research by Hamid (2018) on Pelindo IV, a state-owned port in Indonesia, found that
BSC adoption resulted in a 3.5-fold increase in financial performance over five years. Similarly, Ghosh and Mukherjee
(2006) argue that ports implementing BSC benefit from greater cost control and improved capital investment strategies.
The customer perspective is another critical dimension of BSC in ports, focusing on customer satisfaction, service quality,
and market competitiveness. Research by Eng (2004) and Heinonen (2014) highlights that ports that integrate customer-
centric performance indicators into their BSC frameworks report higher levels of customer satisfaction and reduced cargo
dwell times. Heinonen (2014) further emphasizes that ports that enhance their customer service metrics achieve better
stakeholder engagement and long-term commercial sustainability. The internal business process perspective of BSC aims
to optimize port operations, improve logistics efficiency, and reduce turnaround times. According to Gersch, Hewing,
and Scholer (2011), automation and digital tracking systems have been key enablers of process efficiency in modern
ports. Additionally, Divandri and Yousefi (2011) found that container terminals implementing process-driven BSC
measures reduced vessel waiting times by 30% and increased overall cargo throughput. The learning and growth
perspective of BSC focuses on workforce development, technological innovation, and knowledge management. Studies
suggest that ports investing in employee training, performance monitoring, and Al-driven analytics outperform those that
do not (Malgwi & Dahiru, 2014). Arunprasad (2017) further asserts that ports with strong learning and growth strategies
experience improved adaptability to technological disruptions and regulatory changes.

Challenges in Implementing BSC in Ports

Despite its benefits, BSC adoption in ports faces significant challenges, including organizational resistance, data
integration issues, and lack of strategic alignment. Kaplan and Norton (1996) emphasized that effective BSC
implementation requires a cultural shift within organizations, particularly in traditional industries like maritime logistics.
Bourguignon, Malleret, and Nojreklit (2004) highlight that one major barrier to BSC success is the failure to integrate
financial and non-financial performance metrics effectively. Another challenge is the complexity of quantifying
intangible assets, such as employee training, innovation, and customer relationships. Anthony and Govindarajan (1998)
argue that ports struggle to incorporate qualitative factors into performance evaluations, limiting the full potential of
BSC. Additionally, Neely (2005) identifies that many organizations abandon BSC due to the extensive data collection
and reporting demands it requires.

Empirical Evidence on BSC Effectiveness in Ports

Case studies have demonstrated the real-world effectiveness of BSC in port performance management. Hamid (2018)
found that Pelindo I'V’s application of BSC led to an average annual growth of 30% in container volume and a reduction
in service complaints to near zero. Similarly, Notteboom (2009) examined European ports and concluded that BSC
implementation contributed to improved efficiency in cargo handling and enhanced stakeholder collaboration. Moreover,
Kohlbacher and Gruenwald (2011) conducted a study on process performance measurement in ports and found that ports
adopting BSC frameworks experienced a 25% increase in process efficiency compared to those using traditional financial
performance metrics alone.

Future Directions in BSC Research for Ports

Given the increasing complexity of global supply chains, future research should explore the integration of Al, blockchain,
and predictive analytics within BSC frameworks for port performance measurement. Kaplan and Norton (2007) suggest
that digital transformation and automation will be crucial in advancing BSC effectiveness in logistics and maritime
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sectors. Additionally, studies should focus on how sustainability metrics can be incorporated into BSC frameworks to
align port operations with environmental and regulatory requirements (Neely, 2005). The Balanced Scorecard has
emerged as a powerful tool for performance measurement and strategic management in ports. The financial, customer,
internal business process, and learning perspectives offer a holistic approach to evaluating and improving port
performance. While empirical evidence supports its effectiveness, challenges such as data integration, strategic
alignment, and resistance to change remain key obstacles. Future research should focus on technological innovations,
sustainability metrics, and Al-driven analytics to enhance the application of BSC in the maritime sector.

V. METHODOLOGY

This study employs a mixed-methods approach to examine the effectiveness of the Balanced Scorecard (BSC) framework
in improving port performance. Given the complexity of port operations, a comprehensive qualitative and quantitative
research design is necessary to measure both tangible financial outcomes and intangible operational efficiencies. The
research methodology includes case study analysis, survey-based data collection, interviews with key port stakeholders,
and advanced statistical techniques to analyze the impact of BSC adoption on port efficiency, customer satisfaction, and
financial sustainability.

Research Design

The study follows a case study approach, focusing on state-owned and private port operations that have implemented the
BSC framework. The case of Pelindo IV, Indonesia, serves as a primary model to examine the extent to which BSC has
been integrated into port performance management. In addition, a comparative analysis with ports in developed
economies provides insights into best practices and areas for improvement. A longitudinal design is adopted to assess the
pre- and post-implementation performance trends, ensuring that any observed improvements are directly attributable to
BSC-driven strategic realignment. This approach aligns with previous research demonstrating that BSC adoption in
infrastructure-intensive industries like ports requires a long-term commitment to change management and performance
tracking (Hamid, 2018).

Data Collection Methods
A multi-source data collection strategy is used to gather diverse perspectives on the implementation and impact of the
BSC approach in port management. The study uses both primary and secondary data sources to ensure robustness and
validity.
Primary Data Collection
e  Semi-structured Interviews:
Interviews are conducted with key stakeholders, including port managers, supply chain executives, logistics
coordinators, and regulatory officials. These interviews focus on:
o The motivation behind adopting BSC as a performance measurement tool in ports.
o Challenges and opportunities in integrating BSC perspectives (financial, customer, internal processes, and
learning & growth).
o The role of digital transformation and Al in enhancing BSC-driven performance measurement.
e  Direct Observations:
Field visits are conducted at selected ports to observe how BSC metrics are operationalized in daily port management
activities. Key observations include:
o Operational bottlenecks and how internal processes are optimized through the BSC framework.
o Employee engagement and training initiatives tied to the learning and growth perspective.
o Real-time performance monitoring dashboards and reporting systems used for decision-making.
e  Surveys and Questionnaires:
A structured survey is distributed to port employees, logistics firms, and customers to measure the effectiveness of
BSC from multiple viewpoints. The survey contains Likert-scale questions designed to assess:
o The level of stakeholder satisfaction with BSC implementation.
o The perceived impact of BSC on service efficiency, cargo handling, and logistics coordination.
o Barriers to successful BSC adoption in port operations.

Secondary Data Collection

To complement primary data sources, the study examines publicly available reports, port financial statements,
performance review documents, and government policy papers related to port management and BSC adoption. This
includes:
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e Annual performance reports of major ports implementing BSC, detailing revenue, cargo throughput, and efficiency

metrics.

e Customer feedback and benchmarking reports comparing BSC-based port performance with traditional evaluation
frameworks.

e Regulatory policies and industry white papers discussing best practices for implementing BSC in port governance
structures.

Figure 1: Data Collection Methods Used in the Study
The following bar chart illustrates the distribution of data collection methods, showcasing the reliance on interviews,
observations, and document analysis for gathering insights.
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Data Analysis Techniques
To interpret the collected data, the study applies both qualitative and quantitative analytical techniques to identify
patterns, relationships, and performance trends in BSC-driven port management.

Qualitative Analysis

Thematic Coding and Content Analysis: Interview transcripts and survey responses are coded thematically to identify
recurring patterns in BSC implementation success factors, stakeholder perceptions, and operational challenges. A
qualitative content analysis framework is used to classify responses into key BSC dimensions, such as:

e How port managers align strategic goals with BSC perspectives.

e  Common barriers to adopting performance metrics beyond financial indicators.

e Innovations in customer service and process automation enabled by BSC.

Quantitative Analysis

e  Descriptive Statistical Analysis:
Statistical measures such as mean scores, frequency distributions, and standard deviations are used to assess survey
responses on BSC effectiveness.

e Comparative Performance Analysis:
Port performance indicators before and after BSC implementation are analyzed to assess:
o Percentage improvement in cargo throughput efficiency.
o Reduction in operational costs through optimized internal processes.
o Customer satisfaction growth after aligning services with BSC objectives.

e Regression Analysis:
A statistical regression model is employed to examine the relationship between BSC adoption and financial/non-
financial performance outcomes. The model measures how BSC metrics influence revenue, cost savings, and
customer retention rates.
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Figure 2: Data Analysis Techniques Applied in the Study

The bar chart below illustrates the distribution of data analysis techniques, highlighting the reliance on thematic coding,
regression analysis, and comparative studies to measure BSC effectiveness.
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Reliability and Validity Measures

To ensure the credibility of findings, the study incorporates:

o Data Triangulation: Comparing multiple sources (interviews, surveys, secondary reports) to cross-validate
performance metrics.

o Inter-Coder Reliability: Ensuring consistency in qualitative coding and interpretation of BSC adoption themes.

o Pilot Testing: Conducting a pre-survey with a small sample group to refine questions and enhance clarity.

Ethical Considerations

The study adheres to ethical guidelines, ensuring:

o Confidentiality of participant responses in interviews and surveys.

o Informed consent obtained from stakeholders before participation.

o No conflict of interest in data collection or reporting findings.

By integrating case study analysis, multi-source data collection, and advanced statistical methods, this research presents
a robust framework for evaluating BSC adoption in port management. The combination of qualitative thematic analysis
and quantitative performance modeling provides a comprehensive understanding of how BSC drives efficiency, service
quality, and long-term sustainability in port operations. The methodology ensures reliable, actionable insights for
policymakers, port authorities, and logistics stakeholders seeking to implement data-driven performance optimization
strategies.

VI. EXPECTED FINDINGS

The expected findings of this study will provide insights into the effectiveness of the Balanced Scorecard (BSC)
framework in improving port performance. Based on previous research and case studies, it is anticipated that the adoption
of BSC will lead to enhanced financial sustainability, increased customer satisfaction, improved operational efficiency,
and stronger workforce capabilities in port management.
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Financial Performance Improvements

One of the key expectations is that ports implementing BSC will experience notable financial improvements, including
higher revenue generation, cost optimization, and better asset utilization. A study on Pelindo IV, Indonesia, showed that
BSC adoption led to a 3.5-fold increase in financial performance over five years, with projected business profits reaching
Rp.1.64 trillion by 2017. Similarly, Ghosh and Mukherjee (2006) found that ports using BSC have more effective capital
investment strategies and cost-control mechanisms. Moreover, research indicates that ports integrating BSC’s financial
metrics with automation technologies will see greater operational efficiency and reduced financial waste (Heinonen,
2014).

Increased Customer Satisfaction

From a customer perspective, ports that implement BSC are expected to show higher customer satisfaction ratings, as
they align service quality improvements with strategic objectives. The case study of Pelindo IV demonstrated that by
integrating customer-centric BSC metrics, the port achieved zero customer complaints and a reduction in service time to
one hour per vessel. Research by Eng (2004) and Grace & Lacono (2015) supports the view that ports focusing on
customer performance through BSC achieve higher service reliability and improved stakeholder engagement. Mokhtar
(2013) further highlights that customer-focused performance measurement leads to competitive advantages in the
maritime sector.

Enhanced Operational Efficiency

One of the major expected findings is that BSC will contribute to improved operational processes, particularly in cargo
handling efficiency, vessel turnaround times, and supply chain coordination. Divandri and Yousefi (2011) found that
container terminals adopting BSC reduced vessel waiting times by 30% and increased overall cargo throughput.
Moreover, Gersch, Hewing, & Scholer (2011) argue that process-driven BSC models enhance logistics coordination and
port resource management. The research also expects to find that automation and data-driven decision-making will further
strengthen operational efficiencies, reducing bottlenecks and increasing the competitiveness of ports.

Workforce Development and Technological Integration

Another anticipated outcome is the positive impact of BSC on learning and growth, particularly in employee training,
digital literacy, and technology adoption. Malgwi & Dahiru (2014) suggest that organizations with strong BSC-aligned
training programs report higher workforce productivity and lower operational risks. Additionally, Arunprasad (2017)
highlights that BSC-driven digital transformation initiatives in ports help accelerate Al integration, predictive analytics,
and real-time monitoring of logistics processes. This suggests that ports leveraging BSC for digital transformation will
experience enhanced efficiency, reduced human error, and improved decision-making accuracy.

Challenges and Barriers to Implementation

Despite the expected benefits, the study anticipates identifying several challenges associated with BSC adoption in port

management. Key barriers include:

e Resistance to Change: Research suggests that many port authorities struggle with shifting from traditional financial
performance indicators to a balanced approach (Kaplan & Norton, 1996).

e Data Integration Issues: Bourguignon, Malleret, & Nojreklit (2004) argue that many ports fail to integrate financial
and non-financial metrics effectively, reducing the overall impact of BSC adoption.

e Technological Gaps: Notteboom (2009) highlights that ports in developing economies may face difficulties in
implementing digital-driven BSC frameworks due to infrastructure limitations and regulatory inconsistencies.

Comparative Performance Analysis

Finally, the study expects to compare the performance trends of ports that have successfully integrated BSC with those
still using traditional evaluation methods. Previous findings suggest that ports using BSC frameworks experience at least
a 20-30% improvement in key performance indicators (KPIs), such as vessel handling efficiency, cargo throughput, and
financial growth (Neely, 2005). A study by Kohlbacher & Gruenwald (2011) found that organizations adopting process-
focused performance measurement systems reported a 25% increase in operational efficiency. Based on empirical
evidence and theoretical analysis, it is expected that the adoption of BSC in port performance measurement will lead to
significant improvements in financial performance, customer satisfaction, operational efficiency, and workforce
capability. However, challenges such as resistance to change, technological limitations, and integration complexities must
be addressed to maximize the benefits of BSC implementation in port management.
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VII. DISCUSSION AND IMPLICATIONS

The implementation of the Balanced Scorecard (BSC) in port management has led to notable advancements in financial
stability, customer satisfaction, operational efficiency, and employee development. However, the adoption of BSC is not
without challenges, and its implications for strategic management require careful consideration. This section discusses
the key findings of this research, their broader implications, and recommendations for future BSC applications in port
operations. One of the most significant advantages of BSC implementation in ports is its impact on financial performance.
Research on Pelindo IV, Indonesia, demonstrated that BSC adoption resulted in a 3.5-fold increase in financial
performance within five years, with projected business profits reaching Rp.1.64 trillion by 2017. Similar financial
improvements have been reported in other ports where BSC aligns cost reduction, revenue generation, and investment
efficiency with strategic objectives. However, Ghosh and Mukherjee (2006) argue that financial improvements are not
automatic and depend on proper alignment of BSC objectives with operational capabilities. In some cases, ports that
failed to integrate financial and non-financial metrics effectively saw limited impact on revenue growth. This underscores
the importance of comprehensive implementation strategies that align financial goals with operational realities.

Customer satisfaction is a key performance indicator in BSC implementation for ports. Eng (2004) and Heinonen (2014)
found that ports that align customer-centric BSC perspectives with service quality improvements see higher customer
retention and loyalty. Mokhtar (2013) further highlights that BSC’s emphasis on customer experience helps ports gain a
competitive advantage in the global logistics sector. The case study of Pelindo IV demonstrated that BSC implementation
eliminated customer complaints and reduced service time to one hour per vessel. These improvements strengthen port
competitiveness by ensuring faster, more reliable services that appeal to global shipping companies. However, some
studies suggest that smaller ports struggle to implement customer-focused strategies due to limited resources and
infrastructure constraints.

BSC plays a crucial role in enhancing operational efficiency, particularly in cargo handling, vessel turnaround times, and
supply chain coordination. Divandri and Yousefi (2011) found that ports integrating BSC with process automation
reduced vessel waiting times by 30% and increased overall cargo throughput. Additionally, Gersch, Hewing, and Scholer
(2011) argue that BSC-driven digitalization efforts help streamline port logistics, reduce operational bottlenecks, and
improve real-time tracking of shipments. However, Notteboom (2009) notes that many ports in developing economies
struggle with BSC-driven process optimization due to technological limitations and inadequate infrastructure. The
learning and growth perspective of BSC emphasizes employee training, digital literacy, and technological adaptation.
Malgwi and Dahiru (2014) highlight that organizations with BSC-integrated training programs experience higher
workforce productivity and lower operational risks. Moreover, Arunprasad (2017) asserts that BSC-aligned digital
transformation enhances innovation capabilities, allowing ports to remain competitive amid rapid industry changes.
However, Bourguignon, Malleret, and Nojreklit (2004) warn that strategic misalignment between BSC objectives and
employee performance metrics may reduce the effectiveness of learning and growth initiatives.

While the benefits of BSC adoption in port management are evident, challenges remain. Several studies highlight barriers

such as organizational resistance, data integration issues, and lack of leadership commitment as key obstacles.

e Resistance to Change: Kaplan and Norton (1996) emphasize that many port authorities are reluctant to transition
from traditional financial-based evaluations to balanced strategic performance models.

e Data Integration Issues: Notteboom (2009) highlights that ports face difficulties in consolidating financial and non-
financial performance data, limiting the full potential of BSC adoption.

e Technological Constraints: Smaller ports, particularly in developing economies, struggle with digital transformation
initiatives due to infrastructure gaps and regulatory inconsistencies.

e Given the findings, several strategic implications emerge for port authorities, policymakers, and stakeholders:

e Enhanced Strategic Decision-Making: The study reaffirms that BSC enables ports to transition from reactive
management approaches to proactive strategic planning. This is particularly crucial for ports aiming to align
investment decisions with long-term growth objectives.

e Integration with Digital Technologies: To maximize BSC benefits, ports must integrate Al-driven performance
analytics, blockchain technology, and automated logistics solutions.

e Policy Recommendations: Governments and industry regulators should support BSC-driven performance
measurement systems through policy frameworks that encourage digital transformation, stakeholder collaboration,
and data-driven decision-making.

e Future Research Directions: Given the evolving nature of port management, future studies should explore the impact
of Al, blockchain, and predictive analytics on BSC frameworks.
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The findings demonstrate that BSC adoption in ports enhances financial sustainability, operational efficiency, customer
satisfaction, and strategic workforce development. However, challenges related to strategic alignment, technology
integration, and resistance to change must be addressed to fully leverage BSC’s potential. It underscores the need for a
holistic, data-driven approach in implementing BSC in port management, ensuring that financial and non-financial
metrics are effectively balanced to drive sustainable performance improvements.

VIII. CONCLUSION AND FUTURE WORK

The findings of this research affirm that the Balanced Scorecard (BSC) is an effective tool for enhancing port
performance, integrating financial, customer, internal process, and learning and growth perspectives. Ports that
successfully implement BSC frameworks experience notable improvements in financial efficiency, operational
optimization, customer satisfaction, and workforce development. However, the success of BSC adoption depends on
strategic alignment, stakeholder buy-in, and technological integration. One of the major takeaways is that financial
benefits from BSC are not automatic. While research has demonstrated financial gains in ports like Pelindo 1V, these
improvements were achieved through structured implementation, continuous monitoring, and leadership commitment.
Additionally, the study highlights the critical role of customer-centric performance measurement, where ports that
integrate customer satisfaction metrics into BSC models gain a competitive advantage in global logistics.

Despite its benefits, challenges such as resistance to change, data integration issues, and technological limitations persist.
Many ports, particularly in developing economies, struggle with aligning BSC objectives with available resources,
emphasizing the need for tailored digital transformation strategies. Future research should focus on the integration of Al
and Big Data Analytics into BSC frameworks to enhance predictive performance measurement, risk assessment, and real-
time decision-making. Additionally, sustainability metrics should be incorporated within BSC models to ensure that ports
align financial goals with environmental and social governance (ESG) principles, meeting global sustainability standards.
In conclusion, while BSC remains a powerful tool for improving port performance, its success hinges on adaptability,
strategic planning, and technological readiness. Future research should continue refining BSC models to address evolving
port management challenges in an era of digital transformation and global competition.
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