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Abstract

This study investigates the impact of policy frameworks on container throughput in Nigerian ports, a critical
metric for assessing the efficiency of the maritime sector. The research addresses a significant gap in the
literature by establishing causal links between specific policies and throughput outcomes, exploring stakeholder
dynamics, and benchmarking Nigerian ports against regional peers. Existing studies have primarily focused on
correlations without delving into the mechanisms driving these relationships, leaving key questions unanswered
about the role of policy in optimizing port operations. Adopting a mixed-method approach, the study integrates
quantitative analysis of container throughput metrics with qualitative insights from stakeholder interviews. Data
were collected from NIMASA officials, port operators, and shipping companies, while secondary data were
drawn from throughput statistics, policy documents, and case studies of Tema and Cotonou ports. Regression
analysis was employed to establish causality, while thematic analysis provided a nuanced understanding of
compliance issues and barriers to technology adoption. Key findings reveal that streamlined policies, such as
reduced bureaucratic processes and tax incentives, significantly enhance throughput by minimizing cargo dwell
times and improving operational efficiency. Comparative analysis highlights actionable best practices from
regional leaders, including the adoption of digital platforms and public-private partnerships. The study also
emphasizes the importance of collaborative policymaking and consistent enforcement to address compliance
challenges. By addressing causality, stakeholder dynamics, and regional benchmarking, this study provides
actionable recommendations for policymakers and stakeholders. These include streamlining administrative
procedures, incentivizing technology adoption, fostering inter-agency collaboration, and leveraging public-
private partnerships. The findings contribute to both academic discourse and practical strategies for enhancing
the efficiency and competitiveness of Nigerian ports in the global maritime sector.

Keywords: Maritime policy, container throughput, Nigerian ports, stakeholder dynamics, digital
transformation, benchmarking.

Résumé

Cette étude examine l'impact des cadres politiques sur le volume de conteneurs traité dans les ports nigérians,
un indicateur crucial pour évaluer l'efficacité du secteur maritime. La recherche comble une lacune importante
dans la littérature en établissant des liens de causalité entre des politiques spécifiques et les résultats en matiere
de volume de conteneurs, en explorant les dynamiques des parties prenantes et en comparant les ports nigérians
a leurs homologues régionaux. Les études existantes se sont principalement concentrées sur les corrélations
sans explorer les mécanismes qui sous-tendent ces relations, laissant sans réponse des questions clés sur le réle
des politiques dans l'optimisation des opérations portuaires. En adoptant une approche méthodologique mixte,
l'étude intégre une analyse quantitative des indicateurs de volume de conteneurs et des perspectives qualitatives
tirées d'entretiens avec les parties prenantes. Les données ont été collectées auprés des responsables de la
NIMASA, des exploitants portuaires et des compagnies maritimes, tandis que des données secondaires ont été
tirées des statistiques de volume de conteneurs, des documents politiques et des études de cas des ports de Tema
et de Cotonou. Une analyse de régression a été utilisée pour établir la causalité, tandis qu'une analyse
thématique a permis de mieux comprendre les problemes de conformité et les obstacles a l'adoption de la
technologie. Les principaux résultats révélent que des politiques rationalisées, telles que la réduction des
processus bureaucratiques et des incitations fiscales, améliorent considerablement le volume de conteneurs
traité en réduisant les temps d'immobilisation des cargaisons et en augmentant l'efficacité opérationnelle.
L'analyse comparative met en évidence des pratiques exemplaires exploitables des leaders régionaux,
notamment l'adoption de plateformes numériques et de partenariats public-privé. L'étude souligne également
l'importance de politiques collaboratives et d'une application cohérente pour résoudre les problemes de
conformité. En abordant la causalité, les dynamiques des parties prenantes et la comparaison régionale, cette
étude fournit des recommandations exploitables pour les décideurs et les parties prenantes. Celles-ci incluent la
simplification des procédures administratives, l'encouragement a l'adoption de technologies, la promotion de la
collaboration inter-agences et l'exploitation des partenariats public-privé. Les résultats contribuent a la fois au
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discours académique et aux stratégies pratiques visant a améliorer lefficacité et la compétitivité des ports
nigérians dans le secteur maritime mondial.

Mots-clés : Politique maritime, volume de conteneurs, ports nigérians, dynamiques des parties prenantes,
transformation numérique, benchmarking.

I.  Introduction
Background: The Nigerian maritime sector is a pivotal component of the nation's economy, serving as a
gateway for international trade and commerce. The country’s ports, including Apapa, Tin Can Island, and Onne,
handle significant volumes of cargo, making them central to economic activities within West Africa. Among the
critical indicators of port performance is container throughput, measured in Twenty-Foot Equivalent Units
(TEUs). This metric reflects the volume of containerized goods processed within a specific period and is closely
tied to trade efficiency and economic growth (Rodrigue, 2020).
The Nigerian Maritime Administration and Safety Agency (NIMASA) is the primary regulatory authority for the
country’s maritime sector. Established to promote safety, security, and environmental protection, NIMASA also
plays a crucial role in enforcing maritime policies and regulations. These policies influence various operational
aspects of maritime trade, including port efficiency, cargo clearance times, and compliance with international
standards. However, despite the strategic importance of NIMASA’s interventions, challenges such as delays,
inefficiencies, and inconsistent policy implementation continue to hinder the optimization of container
throughput in Nigerian ports (NIMASA, 2023).
Problem Statement: Despite its strategic importance, the Nigerian maritime sector faces persistent
inefficiencies that affect its overall performance. One of the most critical issues is the limited understanding of
how policy interventions directly influence container throughput. While existing studies have highlighted
correlations between regulatory frameworks and port performance, there is a notable lack of causal analysis to
determine the direct effects of specific policies (George, 2000; Lourdes & Gustavo, 1996).
Additionally, the absence of comprehensive comparative benchmarking with regional peers, such as Ghana and
Benin Republic, limits Nigeria’s ability to adopt best practices that could enhance its port operations. For
example, while neighboring countries have made significant strides in reducing cargo dwell times through
policy reforms, Nigerian ports continue to experience extended delays and higher costs (Aminatou, Jiaqi, &
Okyere, 2018).
Furthermore, the role of stakeholder dynamics and technology adoption in influencing policy outcomes remains
underexplored. Key players such as shipping lines, freight forwarders, and customs authorities often face
challenges related to coordination and compliance. Additionally, the potential of digital technologies to
streamline port operations and improve container throughput has not been fully realized, despite its proven
success in other regions (Fatima, Nazir, & Khan, 2017).

Research Objectives: This study aims to address these gaps by:

1. Establishing a causal link between policy frameworks and container throughput in Nigerian ports.

2. Assessing the mediating role of technology and stakeholder engagement in enhancing port
performance.

3. Providing actionable insights through comparative benchmarking with regional and international ports.

Significance: This research contributes to maritime policy scholarship by addressing critical gaps in
understanding the relationship between policy and container throughput. By focusing on causal mechanisms, the
study offers a nuanced perspective that extends beyond correlation to actionable insights.

The findings are expected to be of practical relevance to policymakers and maritime stakeholders, including
NIMASA and port operators, by providing evidence-based recommendations for optimizing policy frameworks.
Additionally, the study’s emphasis on technology and stakeholder dynamics offers a forward-looking approach
to addressing systemic inefficiencies and aligning Nigeria’s maritime sector with global best practices. This
work not only advances academic discourse but also supports strategic decision-making to enhance the
competitiveness of Nigerian ports in the global maritime landscape.

I1.  Literature Review

Policy and Maritime Efficiency:

Policy frameworks play a vital role in shaping the efficiency of maritime operations. Theories such as the Policy
Cycle Theory and Port Performance Theory provide valuable insights into the formulation, implementation,
and impact of maritime policies. Policy Cycle Theory outlines the cyclical process of agenda-setting, policy
formulation, adoption, implementation, and evaluation. This theory is essential for understanding how maritime
policies are designed to address inefficiencies and enhance operational standards (Howlett et al., 2017).

Port Performance Theory emphasizes the multiple dimensions of port efficiency, including operational,
financial, and strategic aspects. This theory highlights container throughput as a key indicator of port
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performance, linking it to infrastructure, governance, and regulatory frameworks. Empirical studies have shown
that ports with effective policy implementations tend to exhibit higher throughput and operational efficiency. For
instance, Lopez-Cabarcos et al. (2022) demonstrated that streamlined policy interventions significantly reduced
cargo dwell times and improved container handling capacities in emerging economies.

Studies focusing on Nigerian ports have noted a strong correlation between policy improvements and container
throughput. However, most research has been descriptive, failing to explore the causal mechanisms underlying
this relationship. For example, Okeke and Onwuegbuchunam (2020) highlighted the positive impact of policy
reforms on port revenue and cargo volumes but did not establish how specific policies directly influence
throughput metrics.

Research Gap:

While existing studies underscore the importance of policies in enhancing maritime efficiency,
significant gaps remain. Firstly, there is a lack of causality-focused studies that dissect the direct effects of
individual policy measures on container throughput. Most research emphasizes correlations without addressing
the mechanisms that drive these outcomes (Fatima, Nazir, & Khan, 2017).

Secondly, the exploration of stakeholder dynamics and technology adoption is underrepresented in the
literature. Stakeholders such as port operators, shipping lines, and customs authorities play crucial roles in
policy compliance and implementation. Yet, few studies examine how their interactions mediate policy
outcomes. Moreover, the potential of digital tools like automation and blockchain to improve throughput
remains largely untapped in the Nigerian context (Aminatou, Jiaqi, & Okyere, 2018).

Lastly, comparative benchmarking with regional ports, such as those in Ghana and Togo, is notably
absent. These ports have successfully implemented policies that reduced cargo dwell times and enhanced
container throughput. Understanding and adopting their best practices could provide actionable insights for
Nigerian ports (Enegide & Okhale, 2022).

Theoretical Framework:

This study integrates the Balanced Scorecard (BSC) and Queueing Theory to examine the relationship
between policy and container throughput.

The BSC, developed by Kaplan and Norton, is a strategic management tool that evaluates organizational
performance across four perspectives: financial, customer, internal processes, and learning and growth. Applied
to maritime operations, the BSC can measure the impact of policies on container throughput by aligning
strategic goals with operational outcomes (Chang & Wang, 2012).

Queueing Theory, proposed by Erlang (1909), focuses on analyzing and optimizing waiting lines and service
systems. In the maritime context, this theory can be used to model port operations, such as vessel berthing and
cargo handling, to identify inefficiencies and recommend policy-driven solutions. It provides a quantitative
approach to understanding how operational guidelines and regulatory frameworks influence port performance
metrics, including container throughput (Ghobakhloo & Fathi, 2019).

By combining these frameworks, this study aims to provide a comprehensive analysis of how policy
interventions influence container throughput while addressing stakeholder dynamics and the potential of
technology-driven solutions.

Literature Review
Policy and Maritime Efficiency:

Policy frameworks play a vital role in shaping the efficiency of maritime operations. Theories such as
the Policy Cycle Theory and Port Performance Theory provide valuable insights into the formulation,
implementation, and impact of maritime policies. Policy Cycle Theory outlines the cyclical process of agenda-
setting, policy formulation, adoption, implementation, and evaluation. This theory is essential for understanding
how maritime policies are designed to address inefficiencies and enhance operational standards (Howlett et al.,
2017).

Port Performance Theory emphasizes the multiple dimensions of port efficiency, including operational,
financial, and strategic aspects. This theory highlights container throughput as a key indicator of port
performance, linking it to infrastructure, governance, and regulatory frameworks. Empirical studies have shown
that ports with effective policy implementations tend to exhibit higher throughput and operational efficiency. For
instance, Lopez-Cabarcos et al. (2022) demonstrated that streamlined policy interventions significantly reduced
cargo dwell times and improved container handling capacities in emerging economies.

Studies focusing on Nigerian ports have noted a strong correlation between policy improvements and
container throughput. However, most research has been descriptive, failing to explore the causal mechanisms
underlying this relationship. For example, Okeke and Onwuegbuchunam (2020) highlighted the positive impact
of policy reforms on port revenue and cargo volumes but did not establish how specific policies directly
influence throughput metrics.
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I1l.  Research Gap

While existing studies underscore the importance of policies in enhancing maritime efficiency,
significant gaps remain. Firstly, there is a lack of causality-focused studies that dissect the direct effects of
individual policy measures on container throughput. Most research emphasizes correlations without addressing
the mechanisms that drive these outcomes (Fatima, Nazir, & Khan, 2017).

Secondly, the exploration of stakeholder dynamics and technology adoption is underrepresented in the
literature. Stakeholders such as port operators, shipping lines, and customs authorities play crucial roles in
policy compliance and implementation. Yet, few studies examine how their interactions mediate policy
outcomes. Moreover, the potential of digital tools like automation and blockchain to improve throughput
remains largely untapped in the Nigerian context (Aminatou, Jiaqi, & Okyere, 2018).

Lastly, comparative benchmarking with regional ports, such as those in Ghana and Togo, is notably
absent. These ports have successfully implemented policies that reduced cargo dwell times and enhanced
container throughput. Understanding and adopting their best practices could provide actionable insights for
Nigerian ports (Enegide & Okhale, 2022).

IV.  Theoretical Framework
This study integrates the Balanced Scorecard (BSC) and Queueing Theory to examine the relationship
between policy and container throughput.
The BSC, developed by Kaplan and Norton, is a strategic management tool that evaluates organizational
performance across four perspectives: financial, customer, internal processes, and learning and growth. Applied
to maritime operations, the BSC can measure the impact of policies on container throughput by aligning
strategic goals with operational outcomes (Chang & Wang, 2012).
Queueing Theory, proposed by Erlang (1909), focuses on analyzing and optimizing waiting lines and service
systems. In the maritime context, this theory can be used to model port operations, such as vessel berthing and
cargo handling, to identify inefficiencies and recommend policy-driven solutions. It provides a quantitative
approach to understanding how operational guidelines and regulatory frameworks influence port performance
metrics, including container throughput (Ghobakhloo & Fathi, 2019).
By combining these frameworks, this study aims to provide a comprehensive analysis of how policy
interventions influence container throughput while addressing stakeholder dynamics and the potential of
technology-driven solutions.

V.  Results
Quantitative Findings:

The quantitative analysis reveals significant statistical evidence of the relationship between policy
measures and container throughput in Nigerian ports. Key policy measures, such as the reduction of bureaucratic
processes in cargo clearance and the introduction of tax incentives for shipping companies, exhibit a strong
positive correlation with increased throughput. Regression analysis shows that streamlined processes reduce
average cargo dwell time by 15%, directly enhancing the handling capacity of Nigerian ports. Similarly, ports
implementing tax incentives report a 20% increase in throughput over five years, indicating the potential for
policy-driven growth.

The findings also highlight disparities in performance across different Nigerian ports. For instance,
Apapa Port’s throughput improved significantly following the implementation of policies promoting digital
clearance systems, whereas ports with slower adoption of such systems lagged in performance metrics. These
results underscore the critical role of targeted policy interventions in optimizing container throughput.

Qualitative Insights:

Interviews with stakeholders reveal multifaceted dynamics that influence policy effectiveness in the
maritime sector. One recurring theme is the issue of compliance. While policies aimed at improving port
efficiency are well-intentioned, inadequate enforcement mechanisms often result in inconsistent implementation.
For example, stakeholders pointed out that some operators circumvent standardized procedures due to a lack of
oversight, undermining the intended benefits of policy reforms.

Another key insight pertains to barriers in technology adoption. Stakeholders, including port operators
and shipping companies, highlighted challenges such as limited infrastructure, high initial costs, and insufficient
technical expertise. These factors hinder the adoption of digital tools like blockchain and automation, which are
critical for improving efficiency and reducing delays.

Stakeholders also emphasized the need for enhanced collaboration among government agencies, port
authorities, and private operators. Poor inter-agency communication often results in overlapping mandates and
inefficiencies, further complicating policy implementation.
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Benchmark Analysis:

A comparative analysis with regional peers reveals significant gaps in the performance of Nigerian
ports. For instance, Tema Port in Ghana and Cotonou Port in Benin have achieved notable success in reducing
cargo dwell times through streamlined customs procedures and enhanced use of digital platforms. The average
cargo dwell time in Nigerian ports is 20-28 days, compared to 10-15 days in Tema Port and 8-12 days in
Cotonou Port. These differences highlight the inefficiencies in Nigerian port operations and the need for
adopting best practices from these regional peers.

Additionally, both Ghana and Benin have leveraged public-private partnerships to develop
infrastructure and improve operational efficiency. These initiatives have not only reduced delays but also
enhanced the overall competitiveness of their ports. Nigerian ports, by contrast, remain heavily reliant on
outdated systems and face challenges related to underinvestment in infrastructure. The benchmark analysis
underscores the importance of aligning Nigerian port policies with successful regional models. Adopting similar
strategies, such as incentivizing digital transformation and fostering stakeholder collaboration, could
significantly enhance the performance and global competitiveness of Nigerian ports.

VI.  Discussion
Interpretation of Findings:

The findings of this study underscore the significant impact of targeted policy measures on container
throughput in Nigerian ports. Policies such as reducing bureaucratic processes and offering tax incentives have
shown measurable benefits, including reduced cargo dwell times and increased handling efficiency. For
instance, ports that implemented streamlined customs clearance processes exhibited higher throughput metrics,
validating the importance of operational optimization as emphasized by Port Performance Theory. This theory
demonstrates that well-structured operational policies and regulatory frameworks are critical drivers of
improved port performance.

Further, the insights gained from Policy Cycle Theory highlight the iterative nature of policy
formulation and implementation. Policies are not static but require continuous monitoring and evaluation to
adapt to changing conditions. Successful interventions, such as digitalization initiatives at Apapa Port,
underscore the importance of integrating feedback mechanisms to refine policies. These mechanisms enable
policymakers to identify inefficiencies, align resources effectively, and sustain long-term improvements in
container throughput.

Addressing the Gap:

This study makes several contributions toward addressing identified research gaps. Firstly, by
employing regression models, the study provides evidence of direct causal links between specific policies and
container throughput. Unlike previous research that primarily highlighted correlations, this approach identifies
the mechanisms through which policies impact operational efficiency, offering a nuanced understanding of
policy effectiveness. Secondly, the study’s comparative analysis with regional peers, such as Tema Port in
Ghana and Cotonou Port in Benin, highlights critical gaps in Nigerian port operations. These ports have
successfully implemented policies such as simplified customs processes and integrated digital systems, resulting
in significantly reduced cargo dwell times. The benchmarking exercise offers actionable insights for Nigerian
ports to adopt proven strategies that can bridge these gaps and enhance their performance.

Lastly, thematic analysis of qualitative data sheds light on the underexplored role of stakeholder
dynamics in shaping policy outcomes. Challenges such as inconsistent compliance and resistance to technology
adoption emerge as significant barriers. Addressing these issues requires collaborative policymaking that
involves active participation from all stakeholders, including government agencies, private operators, and
shipping companies. This collaborative approach ensures that policies are practical, widely accepted, and
effectively implemented.

Implications:

The study’s findings hold several practical implications for NIMASA and other maritime stakeholders.
To enhance throughput, streamlining bureaucratic processes should be prioritized. For instance, reducing
redundant administrative steps in cargo clearance can significantly cut delays and improve operational
efficiency. Alongside this, introducing clear guidelines and enforcement mechanisms can ensure greater
compliance with regulatory standards. Positive reinforcements, such as tax incentives for compliant
stakeholders, can further enhance adherence and encourage best practices.

Investing in digital transformation is another critical recommendation. Tools such as blockchain for
real-time cargo tracking and automated clearance systems can drastically reduce inefficiencies. However,
technology adoption must be complemented by capacity building. Providing technical training for port operators
and relevant stakeholders ensures the effective utilization of these tools. Public-private partnerships can play a
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pivotal role in financing and implementing such technological solutions, leveraging expertise and resources
from both sectors. Enhancing inter-agency collaboration is equally vital. Misalignment among customs
authorities, shipping lines, and port operators often creates operational bottlenecks. NIMASA should establish
structured frameworks for communication and coordination among these entities. Regular stakeholder forums
can facilitate dialogue, address grievances, and build consensus on critical operational and policy issues.

The benchmarking analysis with Tema and Cotonou ports suggests that Nigerian ports can benefit from
adopting practices such as extended free storage periods, streamlined customs operations, and incentivized use
of digital platforms. These practices have proven successful in reducing cargo dwell times and enhancing
throughput, and they can be tailored to the specific needs and context of Nigerian ports. By addressing these
areas comprehensively, Nigerian ports stand to improve their container throughput significantly. This
improvement would not only strengthen their competitiveness within the regional trade landscape but also
contribute to broader national economic development objectives.

VIl.  Conclusion and Recommendations
Summary:

This study has demonstrated the significant impact of policy frameworks on container throughput in
Nigerian ports, providing both quantitative and qualitative insights. Key findings reveal that streamlined
policies, such as reducing bureaucratic processes and introducing tax incentives, directly enhance throughput by
minimizing cargo dwell times and improving operational efficiency. By aligning policy objectives with
operational realities, ports can achieve greater throughput and competitiveness. The study further highlights the
critical role of stakeholder collaboration and technology adoption in optimizing policy outcomes. These
elements are crucial for ensuring that the policies are effectively implemented and accepted by all relevant
parties. Comparative analysis with regional peers underscores the importance of benchmarking and adopting
best practices to bridge performance gaps. Ports like Tema in Ghana and Cotonou in Benin have demonstrated
the benefits of streamlined processes and robust infrastructure, setting a valuable precedent for Nigerian ports.
These findings align closely with the research objectives, offering a nuanced understanding of how targeted
policies can drive improvements in the Nigerian maritime sector.

Policy Recommendations:

Streamlining cargo clearance processes is a critical step toward enhancing efficiency. Simplifying
administrative procedures and consolidating multiple clearance steps into a single-window system can
significantly reduce delays. This approach ensures consistency and fairness in policy enforcement across all
ports, addressing one of the major bottlenecks in Nigerian port operations.

Encouraging the adoption of technology through financial incentives is another essential
recommendation. Tax breaks or subsidies for stakeholders willing to invest in digital tools like blockchain and
automated customs systems can enhance transparency and operational efficiency. These tools provide real-time
tracking capabilities, reduce human error, and speed up clearance times, contributing to improved throughput
metrics. Stakeholder collaboration must also be strengthened. Establishing structured forums and task forces that
include representatives from NIMASA, customs authorities, port operators, and shipping lines can foster better
communication and problem-solving. Such platforms ensure that all parties are aligned in their objectives and
can collaboratively address operational challenges, enhancing overall policy effectiveness.

Public-private partnerships (PPPs) offer a sustainable solution for financing and implementing critical
infrastructure upgrades. By leveraging private sector resources and expertise, Nigerian ports can overcome
resource constraints and modernize their facilities. This approach ensures long-term sustainability and
operational excellence while reducing the financial burden on public agencies. Benchmarking against regional
leaders like Tema and Cotonou ports is vital for identifying and adopting proven strategies. Practices such as
extended free storage periods, streamlined customs operations, and integrated digital platforms have yielded
measurable improvements in these ports and could be adapted to meet Nigeria’s unique needs. These best
practices provide a roadmap for Nigerian ports to enhance their competitiveness and operational performance.

Future Research:

Future research should investigate the long-term impact of digitalization on port efficiency. While this
study highlights immediate benefits, exploring sustained effects on cargo dwell times, cost reductions, and
stakeholder satisfaction over extended periods can provide a deeper understanding of digital transformation’s
potential.

Broader regional comparisons are another area for exploration. Expanding the scope of analysis to
include international ports can offer insights into how diverse policy environments influence operational
outcomes. This broader perspective can help identify global best practices and assess their applicability to
Nigeria. The role of stakeholder dynamics warrants further study. Understanding the interplay between different
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stakeholders in policy implementation is crucial for identifying challenges and opportunities for collaboration.
In-depth analysis of these dynamics can inform strategies to enhance stakeholder engagement and compliance.
Finally, the environmental implications of policy changes and operational practices should be explored. As
sustainability becomes a global priority, understanding how Nigerian ports can align with international
environmental standards will be essential for ensuring long-term viability and competitiveness. By addressing
these areas, future research can build on the insights provided in this study, further enhancing the efficiency and
competitiveness of Nigerian ports in the global maritime sector.
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