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Abstract. The Non-major ports, though smaller in capacity, play a critical role 

in strengthening Malaysia’s regional connectivity and sustaining trade competi-

tiveness. Yet, their pursuit of resilience and sustainability is increasingly con-

strained by a complex operational, regulatory, and environmental maritime 

landscape. This study investigates the emerging obstacles faced by Malaysia’s 

non-major ports in advancing resilience and sustainability goals. Adopting a 

qualitative research design, expert insights were collected through semi-

structured interviews and analyzed using a hybrid thematic approach supported 

by the PESTLE framework. The analysis identified 18 interrelated obstacles 

spanning political, economic, social, technological, environmental, and legal 

dimensions. These findings reveal how governance fragmentation, financial 

limitations, workforce capacity gaps, digital divides, environmental vulnerabili-

ties, and regulatory burdens collectively hinder progress toward resilient and 

sustainable port operations. By systematically mapping these obstacles, the 

study contributes to the literature on port development and offers valuable in-

sights to policymakers, port authorities, and industry stakeholders seeking to 

design integrated strategies that strengthen the resilience and sustainability of 

Malaysia’s non major ports. 

Keywords: Port Resilience, Port Sustainability, Thematic Analysis, PESTLE, 

Non-Major Ports. 
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Ports are playing a fundamental role in facilitating global trade and economic devel-

opment, serving as gateways that connect nations to international supply chains [1]. In 

Malaysia, the port system is widely recognized as a critical driver of the nation’s eco-

nomic growth, enabling the smooth flow of goods and enhancing the country’s com-
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petitiveness in global markets. While major ports such as Port Klang and Port of Tan-

jung Pelepas dominate in terms of volume and international recognition, non-major 

ports also hold substantial importance within the broader maritime network. These 

ports, though smaller in scale, provide essential support by serving specific regions, 

handling niche cargo, and strengthening domestic connectivity [2, 3, 4]. 

As the maritime industry undergoes profound transformations driven by globaliza-

tion, technological advancement, environmental regulations, and evolving trade pat-

terns, the ability of ports to remain resilient and sustainable has become a pressing 

concern. Resilience, in this context, refers to a port’s capacity to withstand and recov-

er from disruptions [5], while sustainability reflects the long-term ability to balance 

economic performance with environmental stewardship and social responsibility [6]. 

Both elements are increasingly emphasized in international maritime policy and align 

with Malaysia’s broader development agenda. 

Non-major ports, despite their critical role in regional logistics and economic inte-

gration, often have received less attention in research and policy discourse compared 

to major ports [3, 7]. Yet, ensuring their resilience and sustainability is essential to 

maintaining an inclusive and robust port system that supports both national and re-

gional development goals. Understanding the current landscape and assessing the 

factors that shape resilience and sustainability in these ports are therefore necessary to 

provide a foundation for effective planning, policy formulation, and strategic inter-

ventions. 

In light of this, the present study aims to explore the obstacles influencing Malay-

sia’s non-major ports in their efforts to enhance resilience and sustainability. By sys-

tematically investigating and analyzing these underlying key obstacles, the study 

seeks to generate empirical insights that enrich the port development literature while 

providing strategic recommendations for policymakers, port authorities, and industry 

stakeholders. Ultimately, the findings are expected to support the formulation of ef-

fective strategies that will facilitate Malaysia’s non-major ports to navigate towards a 

more sustainable and resilient future within the evolving maritime landscape. 

2 Literature Review 

2.1 Port Resilience, Sustainability and their Relationships in Port 

Development 

Ports are critical nodes in the global supply chain, linking production, consumption, 

and distribution networks across the world. Their functionality extends beyond the 

movement of goods, encompassing roles in employment generation, regional devel-

opment, and national competitiveness. Within this dynamic context, two interrelated 

concepts, resilience and sustainability, have become focal points in port development 

discourse [1, 8]. 

Port resilience refers to the ability of a port system to withstand, adapt to, and re-

cover from shocks or disruptions such as economic downturns, natural disasters, pan-

demics, or geopolitical shifts [8, 9]. It emphasizes flexibility, adaptability, and recov-

ery capacity, ensuring that critical operations can continue or quickly resume follow-
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ing a disruption. Conversely, port sustainability is a broader, long-term concept con-

cerned with balancing economic growth, environmental protection, and social equity 

in port operations. It stresses efficiency in resource use, reduction of environmental 

footprints, and alignment with the United Nation’s Sustainable Development Goals 

(SDGs) [10, 11]. 

While resilience is often regarded as short- to medium-term preparedness against 

disruptions, and sustainability as a long-term developmental orientation, scholars 

increasingly argue that the two are mutually reinforcing. Sustainable practices, such 

as energy-efficient infrastructure, green logistics, and effective stakeholder engage-

ment, can enhance resilience by reducing exposure to risks and building adaptive 

capacity. Likewise, resilient ports, by mitigating disruption impacts, are better posi-

tioned to maintain sustainable operations over time. This convergence reflects a grow-

ing recognition that port competitiveness in the 21st century requires a dual focus: the 

capacity to absorb shocks and the ability to operate within environmentally and so-

cially responsible frameworks [8, 11]. 

Nevertheless, much of the scholarly and policy focus in this domain has been di-

rected toward major international ports, which dominate global trade flows and attract 

significant research attention. The resilience and sustainability of non-major ports 

which, though smaller, remain essential to national and regional logistics systems, 

have received relatively less empirical investigation. This gap underscores the im-

portance of situating smaller ports within broader debates on port resilience and sus-

tainability, particularly in emerging economies such as Malaysia. 

2.2 Background of Non-major Ports in Malaysia 

Malaysia possesses one of the most advanced port systems in Southeast Asia, with 

major ports such as Port Klang and Port of Tanjung Pelepas ranking among the busi-

est transshipment hubs in the world. However, alongside these global gateways exists 

a network of non-major ports, which form an integral part of Malaysia’s maritime 

landscape. These ports are generally characterized by smaller cargo volumes, regional 

service areas, and a focus on specialized commodities such as bulk cargo, petroleum, 

fisheries, or coastal trade [3, 12, 13]. 

Non-major ports such as Lumut Port, Malacca Port, Kemaman Port, Labuan Port, 

Kuching Port, Miri Port, and several smaller coastal facilities, contribute to regional 

economic development and national integration. They alleviate congestion in major 

hubs, facilitate hinterland connectivity, and support Malaysia’s aspiration to establish 

a balanced and inclusive port system under strategic frameworks such as the Twelfth 

Malaysia Plan (RMK-12) and the Malaysia Shipping Master Plan. Their presence is 

particularly critical for regions in East Malaysia, where smaller ports often serve as 

lifelines for local communities and industries [3, 13]. 

Despite their importance, non-major ports have historically received less policy at-

tention and research focus compared to their larger counterparts. Major ports are usu-

ally prioritized in terms of investment, digitalization, and sustainability programmes, 

as they directly influence Malaysia’s position in global shipping networks. Non-major 

ports, by contrast, are often perceived as secondary players, despite their contribution 
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to domestic trade flows, regional connectivity, and inclusivity in maritime develop-

ment [14]. This uneven focus has resulted in a limited understanding of the develop-

mental constraints, resilience capacity, and sustainability pathways available to small-

er ports. 

As global maritime dynamics continue to evolve, shaped by digitalization, decar-

bonization, and shifting trade patterns, the limited attentions to non-major ports in 

both research and policy discourse poses a risk. Without sufficient attention to their 

specific circumstances, Malaysia risks creating an imbalanced port system where only 

major hubs thrive, while secondary ports struggle to remain viable. This recognition 

highlights the need to explore the obstacles non-major ports face in navigating to-

wards resilience and sustainability, thereby providing a bridge between the general 

port resilience literature and the specific context of Malaysia’s secondary port sector. 

2.3 Underlying Issues for Non-major Ports in Advancing Towards Port 

Resilience and Sustainability 

While the importance of resilience and sustainability in ports has been firmly estab-

lished, the pathways to achieving these goals are not uniform across all port types. 

Non-major ports face a distinct constellation of limitations compared to global or 

regional hubs. Their smaller scale, limited resources, and narrower cargo base often 

constrain their capacity to respond effectively to industry-wide transformations [12, 

15]. 

From a structural perspective, non-major ports often operate with ageing infra-

structure, limited capital investment, and slower adoption of advanced technologies. 

These constraints reduce their agility in managing operational shocks and limit their 

ability to integrate sustainability measures into daily operations. Governance and 

policy factors compound these difficulties. Smaller ports are more vulnerable to 

fragmented regulatory frameworks, inconsistencies in stakeholder alignment, and 

weak integration into national development priorities [15]. This fragmentation often 

results in delayed decision-making, restricted access to funding, and uneven policy 

support compared to major hubs. 

Environmental pressures further intensify these vulnerabilities. Rising sea levels 

due to climate changes, frequent dredging requirements, and stricter environmental 

regulations, including compliance with International Maritime Organization’s (IMO) 

conventions and national decarbonization targets, have placed disproportionate bur-

dens on non-major ports, which often lack the financial and technical resources to 

adapt effectively [16, 17]. At the same time, growing community expectations for 

environmental and social responsibility create additional pressures, especially in 

coastal regions where ports are closely tied to local livelihoods. 

Beyond internal constraints, non-major ports must also contend with external 

pressures such as intensifying competition from larger ports, evolving global shipping 

alliances, and increasing customer demands for efficiency, digitalization, and sustain-

ability [18, 19]. Disruptions such as the COVID-19 pandemic and geopolitical issues 

have further exposed vulnerabilities in risk management, workforce preparedness, and 
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technological resilience, highlighting the fragile position of smaller ports within the 

maritime system [20, 21, 22, 23]. 

Taken together, these issues demonstrate that non-major ports cannot be under-

stood through the same lens as major hubs. Their resilience and sustainability trajecto-

ries are shaped by distinct vulnerabilities and contextual realities that remain under-

explored in existing literature, particularly in the Malaysian context. Addressing this 

gap is vital not only for academic advancement but also for policymaking and strate-

gic planning, as the long-term viability of Malaysia’s maritime sector depends on 

building a port system that is inclusive, balanced, and adaptive across both major and 

non-major facilities. 

This study responds to this gap by systematically exploring and analyzing the ob-

stacles confronting Malaysia’s non-major ports in navigating towards resilience and 

sustainability from empirical perspectives. In doing so, it seeks to provide both theo-

retical contributions to the port development literature and practical insights for poli-

cymakers, port authorities, and industry stakeholders seeking to chart a more sustain-

able and resilient future for Malaysia’s maritime sector. 

3 Methodology 

3.1 Research Design and Framework 

This study adopts an exploratory qualitative research design to conduct an in-depth 

investigation into the current issues faced by Malaysia’s non-major ports in their ef-

forts to enhance resilience and sustainability. The design emphasizes the systematic 

use of expert insights and contextual analysis to generate a nuanced understanding of 

the research problem. The qualitative phase employs semi-structured interviews with 

maritime stakeholders, supported by literature review, to explore and identify the key 

emerging obstacles in current maritime industry landscape. The data are then exam-

ined using a hybrid thematic analysis, which integrates inductive coding with the 

PESTLE framework and triangulation with existing literature to strengthen validity 

and credibility. This approach enables the study to move beyond surface-level obser-

vations, providing both conceptual depth and practical relevance [24, 25]. The quali-

tative research process is structured into five interconnected stages (Figure 1): prob-

lem identification, determination of objectives and scope, data collection, data analy-

sis, and the interpretation and discussion of results leading to actionable conclusions 

and recommendations. 
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Stage 1: Problem 
identification 

Stage 2: Determine 
the Research 

Objective and Scopes 

Stage 3: Qualitative 
Data Collection using 

semi-structured 
interviews 

Stage 4: Qualitative 
Data Analysis using 
A Hybrid Thematic-
PESTLE Approach 

Stage 5: Result 
Intepretations, 

Discussions, and 
Conclusions 

Fig. 1. Flow of research interconnected stages. 

Based on the research flow illustrated in Figure 1, the subsequent parts provide a 

detailed explanation of each stage in the study. 

Stage 1: Problem Identification. The first stage involves identifying and framing the 

central research problem through a critical review of relevant academic literature, 

government policy documents, industry reports, and national port development strate-

gies. This process aimed to highlight the knowledge gap surrounding resilience and 

sustainability initiatives in Malaysia’s non-major ports and situates the study within 

both local and global maritime contexts. By exploring the problem in real-world evi-

dences, this stage provides the rationale and justification for undertaking the study. 

Stage 2: Determining the Research Objective and Scopes. Building on the identi-

fied problem, this stage establishes a clear research objective and delineates the scope 

of the investigation. The primary objective of this study is to systematically explore 

the emerging obstacles influencing Malaysia’s non-major ports in navigating towards 

resilience and sustainability in their operations. To maintain clarity and focus, this 

stage also sets inclusion and exclusion criteria. 

Inclusion criteria: 

• Ports classified as non-major within Malaysia, characterised by smaller cargo 

volumes, regional service roles, or specialised functions (e.g., regional cargo ports) 

are the focus of this study. 

 

• Maritime stakeholders with direct expertise in non-major port operations, includ-

ing port managers, policymakers, regulators, and industry practitioners are consid-

ered as target respondents. 

 

• Literature, policies, and reports that specifically address port resilience, sustaina-

bility, and development within the Malaysian or comparable regional context are 

reviewed accordingly. 

 

Exclusion criteria: 

• Major ports such as Port Klang or Port of Tanjung Pelepas, which operate  



ly as international transhipment hubs and extensively studied in existing literature 

are not involved in this study. 

• Stakeholders without direct involvement or expertise in port management, regula-

tion, or maritime operations especially in non-major port operations are excluded 

from this study. 

 

• Literature or reports that focus exclusively on non-maritime infrastructure, unre-

lated industries, or general sustainability frameworks without port-specific appli-

cations are not included. 
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By refining the objectives and applying these criteria, the study ensures that the 

research remains focused, coherent, and contextually relevant, while also excluding 

data sources and perspectives that may dilute its academic and practical contributions. 

Stage 3: Qualitative Data Collection Using Semi-Structured Interviews. At this 

stage, semi-structured interviews are employed to gather rich, in-depth insights from 

related port stakeholders, including port managers, policymakers, and industry practi-

tioners. The semi-structured format offers flexibility, allowing participants to elabo-

rate on their perspectives while ensuring consistency across interviews. Expert sam-

pling is used to select participants with relevant knowledge and experience of 5 years 

minimum, ensuring credibility and relevance of responses. This data collection phase 

is designed not only to capture practical industry insights but also to explore dimen-

sions of resilience and sustainability that may not be evident from literature alone. 

Using the expert sampling technique, the participants selected in this stage comprised 

three port managers, two port executives, and two marine officers from several non-

major port operating companies and authorities in Malaysia. They were selected 

based on their extensive knowledge, professional expertise, and direct experience in 

managing operational, regulatory, and sustainability-related issues in non-major ports. 

Their diverse roles within port operations and governance provided valuable perspec-

tives, ensuring that the data captured reflected both managerial and operational in-

sights essential for addressing the study’s research objective. 

Stage 4: Qualitative Data Analysis Using Hybrid Thematic-PESTLE Approach. 

In this stage, the data obtained from interview process are properly transcribed and 

analyzed through a hybrid thematic-PESTLE approach, which combines inductive 

coding with the PESTLE (Political, Economic, Social, Technological, Legal and En-

vironmental) framework. The inductive approach using thematic analysis allows 

themes to emerge naturally from the data [24], while the PESTLE framework pro-

vides a structured lens for categorizing and interpreting these themes in relation to 

broader macro-environmental factors [25]. Additionally, a cross-comparison with 

existing literature is also conducted to triangulate the findings, ensuring their reliabil-

ity and enhancing their theoretical grounding. This combination strengthens the ana-

lytical rigor by linking industry perspectives with established academic and policy 

knowledge. 

Stage 5: Result Interpretations, Discussions, and Conclusions. The final stage of 

the qualitative phase involves synthesizing the analyzed findings into a coherent and 
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comprehensive narrative. The themes identified, organized within the PESTLE-based 

categories, are interpreted to illustrate the multifaceted obstacles confronting Malay-

sia’s non-major ports in their efforts to enhance resilience and sustainability. These 

findings are then situated within the broader port development literature to highlight 

their theoretical significance, as well as their practical implications for policy and 

industry practice. The discussion also emphasizes potential strategic actions that can 

be taken to address the identified obstacles, thereby linking empirical insights to ac-

tionable outcomes. Finally, conclusions are drawn to consolidate the qualitative re-

sults, offering both conceptual depth for scholarly advancement and practical guid-

ance for decision-makers in navigating the future development of Malaysia’s non-

major ports. 

4 Results and Discussions 

4.1 Findings of Qualitative Stage 

The outcome of this analysis found a set of interconnected themes that reflect the 

political, economic, social, technological, environmental, and legal dimensions influ-

encing port resilience and sustainability. These themes were further validated through 

cross-comparison with existing literature to ensure credibility and alignment with 

broader port development discourses. Figure 2 illustrates the themes derived from the 

interview analysis, presenting them as six overarching categories, each encompassing 

specific obstacles that collectively shape the pathways toward resilience and sustaina-

bility in Malaysia’s non-major ports. 
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Fig. 2. The themes derived from the interview analysis. 

Based on the findings revealed in Figure 2, experts consistently emphasized that 

political factors remain among the most significant barriers to achieving resilience 

and sustainability in Malaysia’s non-major ports. Several interviewees described the 

governance system as “fragmented and overlapping,” with federal, state, and private 

authorities each exerting control over different aspects of port operations. This frag-

mented structure complicates planning and coordination, often resulting in delays in 

critical decision-making such as dredging approvals, infrastructure upgrades, or envi-

ronmental permits. Experts also noted that inconsistent policy support and shifting 

political priorities tend to favor major hubs like Port Klang or Tanjung Pelepas, while 

smaller ports such as those in Terengganu, Kelantan, and East Malaysia receive une-

ven backing. Furthermore, centralized decision-making in Putrajaya, coupled with 

strained federal–state relationships, was seen as weakening the influence of non-major 

ports in shaping national port strategies. Collectively, these political realities create a 

policy environment lacking continuity and inclusiveness, which, according to experts, 

leaves non-major ports structurally disadvantaged in long-term development planning. 

The implication is that without addressing governance fragmentation and policy bias, 
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non-major ports will remain disadvantages from strategic initiatives, undermining 

their resilience to disruptions and limiting their capacity to adopt sustainable practic-

es. 

From the aspect of economic realities of non-major ports, experts stressed that 

without consistent political support, non-major ports are left with limited financial 

capacity, relying on smaller and less diversified cargo volumes that constrain revenue 

generation. This financial fragility reduces their ability to invest in infrastructure up-

grades, digital innovation, or sustainability projects. Several interviewees observed 

that non-major ports are highly vulnerable to trade-volume volatility and macroeco-

nomic shocks, as even minor disruptions in regional trade flows significantly under-

mine their operational viability. Rising costs of climate adaptation and decarboniza-

tion initiatives were also highlighted as a growing burden. Interviewees pointed to 

issues in meeting international expectations for greener port operations, such as elec-

trification of equipment or investment in flood defense systems, which are particular-

ly difficult for facilities with thin profit margins. Experts therefore described non-

major ports as being trapped in a cycle of underinvestment. The implication here has 

twofold, where resilience is compromised because ports cannot buffer against eco-

nomic shocks, and sustainability is hindered as financial shortfalls prevent the adop-

tion of climate-friendly technologies and low-carbon infrastructure. 

On another point of views, the social dimension of these obstacles also emerged 

strongly in expert interviews, revealing how financial and political constraints trans-

late into workforce and community pressures. Industry practitioners highlighted criti-

cal gaps in digital and green skills among employees at non-major ports, noting that 

without targeted training, the workforce is ill-prepared to manage new technologies or 

sustainable practices. Some port managers also described resistance and uneven read-

iness to adopt technology-enabled operations, often due to fear of job displacement or 

a lack of familiarity with digital systems. Beyond the workforce, experts noted that 

local communities increasingly expect ports to demonstrate environmental and social 

responsibility, especially in coastal areas of Sabah and Sarawak where ports are close-

ly tied to local livelihoods. While these expectations can enhance legitimacy, they 

also create reputational and compliance pressures for ports already operating with 

limited resources. The implication is that resilience is weakened when human capital 

lacks the adaptability to absorb and implement technological change, while sustaina-

bility is challenged if community trust erodes or ESG (Environmental, Social, and 

Governance) standards are not met, potentially delaying approvals or creating social 

resistance to port expansion. 

These social issues were also found to directly intersect with technological barri-

ers, as workforce preparedness influences the effective adoption of new systems. Ex-

perts agreed that Malaysia’s larger ports are advancing rapidly in digitalization, 

adopting advanced tools such as the Maritime Single Window (MMSW), Port Com-

munity Systems, and automated handling equipment. In contrast, non-major ports lag 

behind, widening the digital divide within the national port system. Limited access to 

financing and skilled manpower further exacerbates this inequality, leaving smaller 

ports unable to keep pace with technological innovation. Moreover, as more systems 

become interconnected, interviewees warned of cybersecurity risks and interoperabil-
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ity constraints, which non-major ports are least equipped to manage due to resource 

and expertise constraints. Continued dependence on legacy IT (Information Technol-

ogy) systems and minimal automation was described by several experts as a major 

bottleneck, reducing productivity and slowing vessel turnaround times. The implica-

tion is clear as without technological modernization, resilience suffers because ports 

cannot anticipate, respond to, or recover quickly from disruptions, while sustainability 

is constrained by inefficiencies that waste energy, increase emissions, and undermine 

competitiveness. 

Environmental pressures further compound these political, economic, social, and 

technological issues, creating some of the most persistent and resource-intensive ob-

stacles. Experts observed that non-major ports in Malaysia, particularly those along 

monsoon-prone coasts, face frequent dredging requirements to maintain navigability. 

These recurring costs consume resources that could otherwise support modernization 

or workforce training. Interviewees also pointed to the heightened exposure of smaller 

coastal ports to erosion and sea-level rise, with infrastructure such as quay walls, ac-

cess roads, and utilities increasingly at risk. Compounding these vulnerabilities are 

stricter environmental regulations, especially stringent EIA (Environmental Impact 

Assessment) requirements for dredging or expansion. While experts acknowledged 

that such regulations are vital for ecological protection, they stressed that smaller 

ports lack the financial and technical capacity to comply efficiently, often leading to 

project delays and higher costs. The implication is that resilience is undermined by 

recurring physical threats to infrastructure, while sustainability is constrained by the 

inability of smaller ports to balance compliance with ecological standards against 

limited financial capacity. 

Finally, the legal and regulatory environment mirrors many of the difficulties 

identified across the other aspects. Experts highlighted that regulatory fragmentation 

and bureaucratic delays caused by overlapping federal, state, and private authorities 

slow down vital projects, echoing the governance problems described under political 

obstacles. In addition, non-major ports face restrictive tariff frameworks, licensing 

requirements, and trade compliance rules that absorb scarce managerial resources and 

reduce operational flexibility. Several interviewees also emphasized the dispropor-

tionate burden of international compliance obligations, including International Ship 

and Port Facility Security (ISPS) Code, International Convention for the Prevention 

of Pollution from Ships (MARPOL), International Convention for the Safety of Life 

at Sea (SOLAS), and the Ballast Water Management Convention. For smaller facili-

ties, the costs of continuous audits, reporting, and infrastructure upgrades required by 

these conventions were described as “crippling,” diverting resources away from oper-

ational and sustainability improvements. The implication is that resilience is weak-

ened by delays and procedural inefficiencies that prevent timely infrastructure up-

grades, while sustainability is strained by high compliance costs that consume re-

sources otherwise available for green or efficiency-focused projects. 

Taken together, the results revealed that the obstacles facing Malaysia’s non-

major ports are deeply interconnected across political, economic, social, technologi-

cal, environmental, and legal dimensions. Political fragmentation feeds into regulato-

ry inefficiencies, while economic fragility limits investment in digitalization and envi-
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ronmental adaptation. Social skill gaps and workforce resistance reduce the effective-

ness of technological investments, while environmental compliance requirements 

increase both economic and legal burdens. Experts consistently stressed that these 

interdependencies mean resilience and sustainability cannot be achieved through iso-

lated interventions. Instead, they require holistic and coordinated strategies that com-

bine governance reform, financial support mechanisms, workforce development, tar-

geted technological adoption, proactive environmental adaptation, and streamlined 

regulatory compliance. The overall implication is that only by addressing these obsta-

cles systemically can Malaysia’s non-major ports strengthen their resilience against 

disruptions, enhance their sustainability performance, and secure their role in the na-

tion’s long-term economic and maritime development. 

As strategic initiatives to tackle the issues and strengthening the resilience and 

sustainability of Malaysia’s non-major ports, it requires coordinated scalable actions 

across political, economic, social, technological, environmental, and legal dimen-

sions. Politically, the establishment of a National Secondary Ports Development 

Framework would help to reduce governance fragmentation by aligning federal–state 

priorities and ensuring consistent policy support. On the economic front, public– 

private partnerships and access to climate finance can unlock investment for infra-

structure upgrades and decarbonization measures, breaking the cycle of underinvest-

ment. Socially, resilience can be enhanced by introducing targeted training in digital 

and green skills and fostering stronger community engagement to build both work-

force readiness and public legitimacy. Technological progress should be supported 

through shared digital platforms, phased IT upgrades, and basic automation, enabling 

smaller ports to improve efficiency while safeguarding against cybersecurity risks. 

Environmentally, adopting nature-based solutions such as mangrove restoration and 

integrating non-major ports into national adaptation plans would reduce reliance on 

costly dredging and strengthen climate resilience. Finally, legal and regulatory bur-

dens can be eased through a streamlined one-stop permitting system and shared com-

pliance facilities, reducing bureaucratic delays and distributing international compli-

ance costs more fairly. By taking looking these together, holistically, these strategies 

highlight the importance of an integrated, system-wide approach that enables non-

major ports to enhance their competitiveness, resilient, and sustainability within Ma-

laysia’s evolving maritime landscape. 

5 Conclusions 

As conclusions, this study has successfully explored the multifaceted obstacles con-

fronting Malaysia’s non-major ports in their pursuit of enhancing operational resili-

ence and sustainability. Drawing on expert insights, the analysis revealed 18 interre-

lated issues spanning political, economic, social, technological, environmental, and 

legal dimensions. The findings demonstrate that governance fragmentation, limited 

financial capacity, workforce and community pressures, technological gaps, environ-

mental vulnerabilities, and regulatory burdens collectively constrain the ability of 
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non-major ports to adapt and thrive. More importantly, these obstacles are not isolated 

but interconnected, creating systemic barriers that require coordinated solutions. 

This study has also proposed strategic recommendations to highlight potential 

pathways for addressing these barriers through governance reform, innovative financ-

ing, workforce development, technological upgrading, environmental adaptation, and 

regulatory streamlining. Together, they underscore the importance of an integrated, 

system-wide approach that recognizes the central role of non-major ports in sustaining 

regional connectivity and national trade competitiveness. 

By systematically exploring and analyzing the emerging obstacles faced by Ma-

laysia’s non-major ports in current complex landscape, this study contributes to the 

growing literature on port development, especially in port resilience and sustainability 

aspects, while offering valuable insights for policymakers, port authorities, and indus-

try stakeholders to design targeted strategies, allocate resources effectively, and foster 

collaborative initiatives that strengthen the resilience and sustainability of Malaysia’s 

non-major ports. In this sense, strengthening resilience and sustainability in non-

major ports is not only vital for ensuring operational continuity of the ports but also 

for safeguarding Malaysia’s long-term maritime and economic future. 

Despite its contributions, this study is not without limitations. This study is limited 

by its reliance on expert perspectives and a qualitative scope, which may not capture 

the full diversity of stakeholder views or allow broad generalization across all non-

major ports. Future research could expand to include wider stakeholder groups, apply 

quantitative approaches for stronger validation, and conduct comparative or longitu-

dinal studies to track how challenges and strategies evolve over time. 
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