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Abstract- Efficient cargo handling forms the foundation of
port performance and directly influences national and global
trade logistics. At V.0O. Chidambaranar Port Authority,
Thoothukudi, operational inefficiencies in cargo handling
have led to rising vessel turnaround times, port congestion,
and diminished productivity. This paper examines the root
causes contributing to these inefficiencies, including outdated
infrastructure, manual handling processes, workforce-related
challenges, and poor interdepartmental coordination. The
study employs both qualitative and quantitative methods,
incorporating primary data collected from port stakeholders
and secondary performance metrics. Results from correlation
and chi-square analysis indicate a strong relationship between
cargo handling practices and operational delays. Strategic
recommendations are provided to address these challenges
through  automation, workforce development, digital
transformation, and policy reform. This research offers
actionable insights for port authorities and policymakers to
improve port efficiency and support India’s goal of becoming
a leading global logistics hub.
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I. INTRODUCTION

Ports are pivotal to global economic development,
acting as critical nodes in international trade and supply
chains. As maritime transport remains the most cost-effective
method of transporting large volumes of goods, the efficiency
of port operations—especially cargo handling—has become a
key determinant of competitiveness for both ports and national
economies. In India, with over 7,500 kilometers of coastline
and a rapidly expanding trade base, improving port efficiency
is essential for sustaining economic growth and meeting
global trade expectations.

V.0. Chidambaranar (VOC) Port Authority, located
in Thoothukudi, Tamil Nadu, is strategically positioned on the
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southeastern coast of India and serves as a gateway for both
domestic and international trade. As one of the 12 major ports
governed by the central government, VOC Port handles a wide
variety of cargo, including bulk, breakbulk, liquid, and
containerized goods. It plays a crucial role in supporting
industries such as fertilizers, textiles, coal, petroleum, and
food processing in southern India.

Despite its advantages, VOC Port faces operational
challenges that hinder its efficiency. Prolonged vessel waiting
times, congestion at storage yards, inadequate handling
equipment, and slow documentation processes are frequent
concerns. These delays result in increased turnaround time,
financial losses for shipping lines, and disruptions in logistics
planning for businesses relying on timely cargo movement.
Furthermore, the port’s limited automation and
underutilization of digital technologies place it at a
competitive disadvantage compared to regional counterparts
such as Chennai, Colombo, and Port Klang.

Given the increasing demands on port infrastructure
and services due to globalization, there is an urgent need to
assess and address the underlying inefficiencies at VOC Port.
This study aims to explore the root causes of operational
delays, evaluate their impact on productivity, and recommend
actionable strategies for improvement. In doing so, it aligns
with broader national initiatives like the Sagarmala
Programme and Maritime India Vision 2030, which seek to
modernize India’s ports through enhanced connectivity,
infrastructure upgrades, and digital integration.

The scope of this research encompasses operational
zones within the port, including berths, container terminals,
warehouses, and customs clearance facilities. By combining
primary insights from port stakeholders with statistical
analysis, this paper offers a comprehensive overview of the
current inefficiencies and outlines a strategic pathway toward
a more resilient and productive port environment.
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Il. LITERATURE REVIEW

Port efficiency has been a recurring theme in logistics
and maritime research. Notteboom and Rodrigue [1]
introduced the concept of port regionalization, emphasizing
the shift from standalone ports to integrated logistics hubs.
They argue that weak hinterland connectivity and fragmented
cargo handling systems increase dwell time and reduce port
competitiveness.

Talley [2] highlighted the importance of performance
indicators like berth productivity, average waiting time, and
cargo throughput. Ports with outdated cargo handling systems
often suffer from equipment breakdowns and labor
inefficiencies.

Bichou and Gray [3] proposed a logistics-based
approach to port performance, identifying automation,
intermodal integration, and digitization as key drivers of
efficiency. They emphasized that poor coordination among
stakeholders such as customs, terminal operators, and freight
forwarders leads to cargo delays.

Cullinane and Wang [4] explored port governance
models, comparing public sector-led ports with those adopting
public-private partnerships (PPPs). Their research supports the
idea that decentralization and autonomy enhance port
responsiveness and decision-making.

Ng and Gujar [5] provided insights into the
challenges of Indian ports, pointing to infrastructure gaps,
insufficient training, and legacy systems. They argue that port
productivity in India can be significantly improved through
digitization and integration with inland logistics networks.

This body of research provides a strong foundation
for examining VOC Port's operational inefficiencies and
identifying global best practices for reform.

RESEARCH METHODOLOGY

This study employed a mixed-methods research
design to comprehensively examine the factors contributing to
inefficient cargo handling at VOC Port, Thoothukudi. A
combination of both primary and secondary data sources was
utilized to capture qualitative insights and quantitative
measurements of operational performance. The primary data
was gathered through structured questionnaires and interviews
conducted with more than 100 stakeholders directly involved
in port operations. These participants included cargo handlers,
port officials, customs officers, terminal supervisors, and
logistics managers. The diversity of respondents ensured a
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holistic understanding of port operations across multiple
departments and touchpoints.

Participants were selected using purposive sampling,
as the research required input from individuals with first-hand
experience in cargo operations and port logistics. The
structured questionnaires were designed to elicit both
categorical and Likert-scale responses related to causes of
delays, equipment efficiency, workforce challenges, and
technological adoption. Face-to-face interviews and on-site
observations provided qualitative context and revealed
behavioral patterns, procedural inefficiencies, and system gaps
not immediately apparent through survey responses alone.

In parallel, extensive secondary data was collected

from VOC Port’s annual reports, industry publications,
whitepapers, and government documents such as the
Sagarmala initiative and Maritime India Vision 2030. These
sources helped benchmark VOC Port’s performance against
industry standards and other major Indian ports. Key
performance indicators such as wvessel turnaround time,
average dwell time, berth occupancy, and yard utilization rates
were analyzed to quantify the magnitude of inefficiencies.
The analytical approach included descriptive statistics to
summarize survey results, as well as inferential techniques like
chi-square tests and correlation analysis to examine
relationships between operational practices and delay
frequency. By integrating both empirical data and stakeholder
perspectives, this methodology offered a robust foundation for
diagnosing operational issues and framing evidence-based
recommendations.

I11. DATA ANALYSIS AND RESULTS

The analysis of data collected from port stakeholders
revealed several critical inefficiencies across the cargo
handling spectrum at VOC Port. Most respondents indicated
that outdated equipment and lack of mechanization in certain
terminals were primary contributors to delays in cargo
movement. Equipment-related issues such as frequent
breakdowns of cranes, slow conveyor belt systems, and
inadequate lifting capacity hindered efficient unloading and
loading operations. Furthermore, the use of manual labor in
areas where automation could be implemented resulted in
slow cargo turnaround and inconsistent performance.

Survey results showed that a significant portion of
respondents experienced repeated delays in documentation
and customs clearance procedures. These delays were often
due to the continued reliance on paper-based systems, which
were not only time-consuming but also prone to errors and
duplication. Respondents noted that during peak cargo
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seasons, the absence of clearly defined guidelines and lack of
operational planning further exacerbated delays. In many
instances, cargo handling was reactive rather than proactive,
resulting in miscommunication, scheduling conflicts, and
congestion within the port premises.

Statistical tests conducted as part of the analysis
reinforced these findings. A chi-square test demonstrated a
significant relationship between the presence or absence of
guidelines during peak periods and the frequency of cargo
delays. Correlation analysis further highlighted a positive
association between poor coordination among stakeholders
and increased delay frequency. In particular, low scores in
stakeholder collaboration metrics corresponded strongly with
higher rates of port congestion and vessel idle time.

Real-time cargo tracking systems were found to be
underutilized, with only a minority of port users reporting
access to such systems. This lack of transparency in cargo
location and status created difficulties in resource planning
and coordination among logistics providers. Delays in cargo
evacuation from port storage areas to hinterland transport
further contributed to the accumulation of cargo, reduced yard
space, and longer ship turnaround times.

Overall, the data emphasized that while VOC Port
has made strides in certain areas, substantial inefficiencies
persist. The results pointed to the need for integrated
technological solutions, better process documentation, and
strategic coordination to overcome the operational bottlenecks
currently affecting port performance.

IV. FINDINGS AND SUGGESTIONS

The findings from this study indicate that the primary
causes of inefficiency at VOC Port stem from a combination
of infrastructural limitations, manual operations, procedural
delays, and insufficient stakeholder coordination. Despite its
status as a major port in India, VOC continues to rely heavily
on legacy systems and manual labor, particularly in bulk cargo
and breakbulk operations. This reliance results in slow cargo
handling rates, inconsistent service quality, and greater
susceptibility to human error.

One of the most striking findings is the
underutilization of technology. The adoption of modern cargo
handling systems, including automated container stacking,
RFID tracking, and predictive maintenance tools, remains
limited. While some areas of the port have seen investment in
automation, these improvements are not uniform across all
terminals. The absence of an integrated, port-wide digital
infrastructure hampers real-time communication between
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departments and leads to fragmented decision-making. The
lack of centralized data access also prevents stakeholders from
planning efficiently and responding dynamically to changes in
cargo flow or vessel schedules.

Furthermore, there is a clear disconnect between
cargo handlers, shipping agents, customs authorities, and
inland transport  providers. This fragmentation in
communication and planning leads to duplicated efforts,
scheduling overlaps, and delays in cargo clearance. Interviews
revealed that coordination meetings are infrequent, and in
many cases, individual departments work in isolation. This
siloed approach undermines efforts to achieve synchronized
operations and negatively impacts port-wide productivity.

Another critical issue highlighted by the study is the
inefficiency in managing peak traffic periods. Respondents
reported that during times of high cargo volume, there is little
proactive planning, leading to congestion at berths, delayed
unloading, and slower cargo evacuation. The lack of dedicated
operational guidelines and insufficient temporary resource
augmentation during these periods creates strain on the
existing infrastructure and workforce.

The implications of these inefficiencies extend
beyond VOC Port itself. Delays at the port ripple across the
supply chain, affecting manufacturers, exporters, importers,
and transport operators. Increased dwell time for cargo results
in higher inventory costs, missed shipment schedules, and
penalties for delayed delivery. Moreover, shipping lines may
consider alternative ports with faster turnaround times, leading
to a loss of traffic and revenue for VOC Port.

These findings underscore the urgent need for
comprehensive reforms that address both technological and
managerial aspects of port operations. Enhancing stakeholder
collaboration, streamlining procedures, and modernizing
equipment are essential steps toward improving efficiency and
competitiveness.

V. RECOMMENDATIONS

To address the inefficiencies identified in the study
and transform VOC Port into a high-performing maritime hub,
several strategic recommendations are proposed. First and
foremost, the port authority should invest in modernizing
cargo handling equipment across all terminals. Mechanization
of bulk cargo facilities and the installation of automated cranes
and container handling systems will significantly reduce
operational delays and improve the consistency of cargo
flow.In parallel, the port must accelerate the adoption of
digital technologies. The implementation of a unified Port
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Community System (PCS) that integrates all port
stakeholders—from customs to terminal operators—would
enable real-time data sharing and foster collaborative decision-
making. Digital documentation systems such as blockchain-
enabled cargo clearance can eliminate redundancies and
reduce paperwork processing time. Additionally, installing
loT-based cargo tracking systems will improve visibility and
predictability in cargo movement, aiding both planners and
logistics providers.

Human resource development is another crucial area
requiring attention. The port workforce, especially frontline
cargo handlers and terminal operators, should be regularly
trained on the use of new technologies and standard operating
procedures. Upskilling the workforce will not only enhance
productivity but also reduce the occurrence of errors and
rework. A performance-based incentive system may also be
introduced to motivate workers and ensure adherence to
operational protocols.

Stakeholder collaboration needs to be
institutionalized through structured engagement platforms.
Regular coordination meetings, cross-functional task forces,
and feedback mechanisms can help align objectives, resolve
conflicts promptly, and improve accountability. An integrated
operations control center should be established to oversee
cargo movement, monitor equipment usage, and manage
exceptions dynamically.

From a policy perspective, the port authority should
explore public-private partnerships (PPPs) for infrastructure
expansion and service improvements. Bringing in private
operators with expertise in global logistics can introduce new
capabilities and best practices. Simultaneously, regulatory
processes, especially customs clearance and inspection, must
be streamlined to minimize bureaucratic delays.

Improved hinterland connectivity through dedicated
freight corridors and inland container depots will also help
decongest port premises by facilitating faster cargo
evacuation. Investments in rail and road connectivity,
supported by government initiatives like Gati Shakti, can
extend the benefits of port efficiency to the entire logistics
ecosystem.These ~ recommendations, if  implemented
cohesively, can position VOC Port as a model for port
performance improvement and support India's broader goal of
becoming a global logistics powerhouse.

VI. CONCLUSION

This study sheds light on the critical issue of
inefficient cargo handling processes at the V.O.
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Chidambaranar Port Authority, Thoothukudi, and their
cascading impact on operational delays and overall port
productivity. Through empirical analysis and stakeholder
feedback, the research identifies core challenges such as
reliance on manual operations, outdated infrastructure, poor
workforce planning, and lack of integrated digital systems.

The consequences of these inefficiencies are
significant. Not only do they increase vessel turnaround time
and operational costs, but they also undermine the port’s
reputation among international shipping lines and cargo
owners. Prolonged delays disrupt supply chains, increase
demurrage charges, and reduce the competitiveness of
exporters and importers relying on VOC Port’s services. These
issues are particularly concerning in the context of India's
broader economic ambitions and its aspiration to become a
leading maritime logistics hub in South Asia.

Addressing these challenges requires a multi-pronged
approach. Investment in modern cargo handling equipment,
automation of port processes, digitization of documentation,
and capacity-building of the workforce are essential.
Additionally,  enhancing  coordination  among  key
stakeholders—including  customs  authorities, terminal
operators, and logistics providers—is crucial for seamless
cargo flow. Policy reforms that promote decentralization,
efficiency-driven governance, and greater private sector
involvement can further support these efforts.The research
also reinforces the importance of performance monitoring and
the use of data analytics in identifying bottlenecks and
tracking improvements. By embracing smart port technologies
and aligning with global best practices, VOC Port can
significantly enhance its efficiency and contribute to India’s
vision of a digitally connected, globally competitive maritime
sector.In conclusion, improving cargo handling processes at
VOC Port is not just a local operational issue—it is a strategic
imperative. The insights from this study serve as a valuable
resource for port authorities, policymakers, and logistics
practitioners seeking to transform VOC Port into a high-
performing, future-ready maritime gateway. The success of
these initiatives will have far-reaching benefits for regional
trade, economic development, and global supply chain
resilience.
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