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ABSTRACT

The global aerospace Maintenance, Repair and Overhaul (MRO) industry has become an integral part of the
global aviation ecosystem driven by rising demand for advanced maintenance capabilities, digital technologies
and value-added service solutions. With Malaysia’s aspiration to strengthen its position as a regional acrospace
hub through the Malaysia Aerospace Industry Blueprint 2030, the industry is increasingly being pressured to
shift from conventional labour-intensive maintenance activities to high-value aerospace services that are driven
by innovation. This conceptual paper seeks to fill this gap by providing an integrated framework that explains
the strategic factors influencing the global competitiveness of Malaysia in aerospace MRO. The proposed
framework is developed through a critical review and synthesis of the extant literature and is grounded in the
Resource-Based View (RBV), Dynamic Capabilities Theory and the Global Value Chain (GVC) perspective.
The framework recognised Digital Transformation (DT), High-Value Services (HVS), Regional Expansion
(RE), Quality Management (QM) and Institutional Support (IS) as the main strategic drivers that collectively
improve Malaysia’s global competitiveness in aerospace MRO. This paper contributes to aerospace management
literature by proposing a holistic conceptual model integrating technological, organisational and institutional
dimensions into a unified strategic perspective for industry scaling. The proposed framework also provides
practical guidance for policymakers, aerospace organisations and industry stakeholders to formulate long-term
strategies to enhance Malaysia’s competitiveness as a sustainable and globally recognised aerospace MRO hub.

Keywords: Aerospace MRO; Digital Transformation; High-Value Services; Institutional Support; Global
Competitiveness

INTRODUCTION

The global aviation sector is currently undergoing a structural transformation, with Maintenance, Repair, and
Overhaul (MRO) outsourcing emerging as a critical strategy for airlines aiming to optimize costs and access
specialized technical capabilities (Ison, 2026). This transformation has been further accelerated by the increasing
complexity of modern aircraft, rapid technological advancement, and growing demand for cost-efficient
maintenance solutions, compelling airlines to rely more heavily on specialized third-party MRO providers. In
this context, Malaysia has strategically positioned itself to capture a larger share of this market by leveraging its
advantageous geographic location and robust government-led industrial collaboration initiatives (Bakar et al.,
2025). By facilitating technology transfers and specialized skill development through the Industrial
Collaboration Program (ICP), the country aims to pivot from low-margin manual tasks toward a high-income,
knowledge-based aerospace ecosystem (Bakar et al., 2024). Collectively, these developments demonstrate
Malaysia's strategic commitment to strengthening its aerospace MRO capabilities as a foundation for enhancing
regional and global competitiveness.

Malaysia's ambition to become a leading regional aerospace MRO hub remains constrained by several structural
and institutional challenges. Domestic firms must overcome systemic challenges regarding the integration of
advanced research and development facilities and the need for more cohesive participation within global supply
chains (Bakar et al., 2025). Such governance must effectively counter the strategic bottlenecks imposed by
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Original Equipment Manufacturers (OEM), who increasingly consolidate control over co-specialized assets to
limit the operational autonomy of independent service providers (Hallensleben et al., 2025). Domestic MRO
providers continue to concentrate on labour-intensive maintenance activities with relatively limited involvement
in high-value services such as engine overhaul, advanced avionics, predictive maintenance, digital engineering,
and integrated lifecycle support. This capability gap restricts their ability to capture higher value-added segments
of the global aerospace value chain and limits opportunities for technological upgrading. Addressing these
structural barriers is fundamental for scaling Malaysia's aerospace MRO industry beyond conventional
maintenance activities toward high-value, technology-intensive services.

Malaysia’s aerospace ecosystem is characterized by a mix of mature maintenance and manufacturing facilities
alongside emerging, high-value service providers, a landscape explicitly mapped by the National Aerospace
Industry Blueprint (Bakar et al., 2025). This foundational policy, which has now evolved into Malaysia
Aerospace Industry Blueprint 2030, establishes a clear trajectory for the nation to emerge as a premier aerospace
hub by accelerating technical competencies in avionics, sophisticated aerostructure manufacturing, and
integrated MRO services (Bakar et al., 2024, 2025). Despite the commendable growth of existing capabilities,
particularly in component fabrication and specialized MRO, realizing these long-term aspirations demands a
deliberate transition from labour-intensive operations toward an innovation-driven model supported by enhanced
industrial collaboration and robust governmental oversight (Jaafar et al., 2024). The enhancement of innovation
capability and the rapid development of high-value aerospace services are strategic priorities to sustain the long-
term industrial competitiveness of Malaysia.

Besides technological up-gradation, regional development has also emerged as a strategic necessity for the
strengthening of Malaysia’s aircraft MRO industry. Regulatory and strategic hurdles necessitate a reassessment
of current industrial policy to foster deeper collaboration between domestic MRO stakeholders and global
technology leaders (Hisan et al., 2024). The transition toward bundling MRO services with emerging aircraft
leasing models offers a viable pathway for local firms to achieve scale economies and improve profitability in a
highly competitive market environment (Chen et al., 2026). Rated policy frameworks, coupled with a focus on
human capital development, are therefore critical to ensuring that Malaysia’s aerospace ecosystem can
effectively capture a larger share of the burgeoning Asia-Pacific maintenance demand (Franciscus, 2021; Kamat
et al., 2021). By systematically prioritizing research and development-led competencies and fostering deeper,
more cohesive linkages between industry stakeholders, academia, and governmental support structures, domestic
MRO providers can transcend the structural limitations of traditional, labour-heavy models to secure a more
resilient and profitable position within the increasingly competitive global aerospace value chain.

Although prior studies have investigated aerospace industrial development, technology transfer, industrial
collaboration and MRO capabilities individually, there is a scarcity of literature on the strategic integration of
high-value service development and regional expansion for improving Malaysia’s global aerospace
competitiveness (Bakar et al., 2024; Franciscus, 2021; Kamat et al., 2021). The synergy of advanced service
offerings, regional market expansion, innovation ecosystems and global value chain participation is not
addressed. This presents a significant theoretical and practical gap, especially as Malaysia aims to be a leading
aerospace hub under the Malaysia Aerospace Industry Blueprint 2030. The objective of this paper is to propose
a strategic framework for scaling up Malaysia's aerospace MRO industry by incorporating high-value services
and regional expansion strategies for improved global competitiveness. The findings are expected to contribute
to the body of literature on the development of the aerospace industry and provide practical recommendations to
policymakers, industry practitioners and investors to strengthen Malaysia’s position in the global aerospace value
chain.

LITERATURE REVIEW
Digital Transformation (DT)

The existing academic discourse underscores a persistent gap in the practical application of digital and procedural
innovations within the MRO sector, where traditional labour-intensive processes often impede the adoption of
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high-value, integrated service models (Ichou & Veress, 2024). This gap is of particular relevance, as the
competitiveness of today’s aerospace MRO is increasingly based not only on technical maintenance capability
but also on the ability to provide integrated, data-driven and customer-oriented service solutions (Jaafar et al.,
2024). Recent studies highlights that transitioning toward "total care” service paradigms necessitates a shift from
fragmented repairs to integrated, value-added lifecycle management, which remains critical for responding to
the evolving demands of global airline operations (Bakar et al., 2024 ; Hutabarat et al., 2023). Integrating
advanced digital technologies into MRO workflows provides the operational flexibility required to maintain a
competitive edge, while sustainability-oriented practices are increasingly vital for meeting stringent
environmental regulatory pressures (Mizrak, 2025). Thus, digital and procedural innovation has become a central
enabler for transforming MRO firms from conventional repair providers into strategic lifecycle service partners.

High-Value Services (HVS)

High-value MRO services are complex maintenance activities that deliver increased technical, commercial and

strategic value versus routine, labour-intensive repairs (Hisan et al., 2024). These include predictive
maintenance, engine and component overhaul, avionics support, digital diagnostics, integrated fleet support,
lifecycle management and sustainability-oriented maintenance solutions. Integrated management systems, and
predictive maintenance in particular, are a strategic imperative for moving from reactive workflows to optimized
asset performance (Kabashkin & Susanin, 2024; WeiR et al., 2025). This paradigm shift allows MRO providers
to provide “total care” solutions, shifting from disjointed, transactional repairs to comprehensive, value-added
lifecycle management (Hutabarat et al., 2023). Predicting component failures before they occur, based on real -
time diagnostic data, rather than after the fact, can help firms to improve aircraft availability and operational
predictability, which are critical to remaining competitive in the global aviation value chain (Kabashkin &
Susanin, 2024; Tan, 2026). Consequently, high-value service development is an important avenue for MRO
providers looking to enhance profitability, customer retention and global market positioning.

Regional Expansion (RE)

Regional expansion has become an increasingly important dimension of MRO competitiveness, particularly
within Southeast Asia’s growing aviation market (Tan, 2026). Regional synergy through shared service
frameworks can further enhance performance by streamlining spare part procurement and optimizing fleet
availability across Southeast Asian maintenance hubs (Tran & Hoang, 2025). Regional expansion offers
opportunities to serve neighbouring airline markets, strengthen cross-border maintenance networks, and position
local firms as integrated service providers within the Asia-Pacific aerospace value chain. Effective
implementation of these integrated frameworks requires a multi-dimensional approach that aligns organisational
strategy with workforce skill development and robust cross-industry collaboration (Agrawal, 2025). However,
regional expansion also requires Malaysian MRO firms to meet international standards of reliability, turnaround
time, certification, digital traceability, and service integration. Therefore, the ability to combine high-value
service capability with regional market access is essential for strengthening Malaysia’s long-term aerospace
competitiveness.

Quality Management (QM)

The implementation of standardized quality management systems consistent with international regulatory
agencies remains a prerequisite for Malaysian companies to obtain the certifications of reliability and safety
needed to win high-margin global contracts (Nor & Nasir, 2023; Siriwoharn et al., 2023). Quality certification
is not only a compliance requirement, but also a strategic market-entry condition for companies that want to join
global maintenance networks in the aerospace MRO industry (Ziakkas et al., 2026). Quality management has
evolved from a compliance function to a strategic capability that provides competitive differentiation in the
complex aerospace MRO industry (Gajduskova et al., 2025). Effective quality management must be closely
integrated with supply chain coordination to achieve consistency in maintenance operations, component
traceability, information sharing and service reliability (Ibrahim et al., 2025). Such integration is important for
Malaysian small and medium-sized MRO enterprises (SMESs) that are limited by digital infrastructure, technical
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certification, access to knowledge controlled by Original Equipment Manufacturers (OEMs) and global
procurement systems. These limitations hinder their ability to meet international quality standards and to engage
effectively in higher value-added aerospace activities

Institutional Support (IS)

Policy interventions are needed to overcome structural inequities that limit the strategic scaling of Malaysia’s
aerospace MRO industry by aligning institutional support with the technology needs of a developing aviation
landscape (Ichou & Veress, 2024; Kartika et al., 2026). Strategic policy frameworks should therefore integrate
organisational governance with technological deployment to support indigenous MRO providers in transitioning
towards high-value, resilient, and innovation-driven business models (Xing et al., 2022). Integrated policy
approaches need to promote stronger collaboration among industry, government, and academia to accelerate the
adoption of Industry 4.0 technologies. These collaborative ecosystems are vital for bridging existing gaps in
research and development (R&D) infrastructure that continue to limit Malaysia's ability to attract high-value and
technology-intensive aerospace investments (Hanafi et al., 2023; Leang & Rasiah, 2023). By integrating national
aerospace policies, digital transformation initiatives, human capital development, research capability, and
industrial collaboration, Malaysia can strengthen its capacity to develop high-value MRO services, expand
regional market participation, and enhance its long-term global competitiveness.

Grounded in the existing literature, the proposed conceptual framework is developed to illustrate the key
constructs and their interrelationships

Figure 1 illustrates the proposed framework for a Malaysia’s aerospace MRO Global Competitiveness
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CONCLUSION

The paper develops a strategic framework for exploring how Malaysia’s aerospace Maintenance, Repair and
Overhaul (MRO) industry could improve its global competitiveness through the synergistic integration of high-
value service development and regional expansion. The study, based on a systematic literature synthesis,
demonstrates that strategic scaling involves not only increasing maintenance capacity but also continuous
capability upgrading, technological transformation, quality management, institutional collaboration, and stronger
participation in regional and global aerospace value chains.

Findings indicate that the development of digital technology, high-value services, including predictive
maintenance, integrated lifecycle management, advanced component repair and ‘total care’ service models, is a
key way for Malaysian MRO providers to move beyond traditional, labour-intensive maintenance activities. At
the same time, regional expansion through strategic alliances, cross-border collaboration and engagement in
Asia-Pacific aerospace networks presents opportunities for market diversification, economies of scale and deeper
integration into international aerospace ecosystems.

The study further emphasizes that the achievement of these strategic pillars depends on an array of enabling
capabilities including digital transformation, quality management, supply chain integration, institutional support,
organisational governance, human capital development and research and development collaboration. These
factors do not operate in isolation, but mutually reinforce each other to improve innovation capability,
operational resilience and long-term industrial competitiveness. This finding supports the suggested conceptual
framework that considers organisational capabilities as the basis for sustainable scaling of the aerospace industry.

The study contributes theoretically to the literature on aerospace management by integrating the Resource-Based
View (RBV), Dynamic Capabilities Theory, and the Global Value Chain (GVC) perspective into a unified
strategic framework for aerospace MRO development. This integration adds to the extant knowledge by showing
how internal capabilities, institutional support and regional market expansion interlace to facilitate industrial
upgrading within an emerging aerospace economy.

From an industry standpoint, this research provides strategic guidance to industry stakeholders, aerospace
companies, and policymakers. Government agencies should continue to enhance policies to encourage
technology transfer, Industrial Collaboration Programme (ICP) initiatives, research and development
partnerships, capability development of the workforce and international certification. In the meantime, MRO
organisations should focus their investments in digital technologies, predictive maintenance, quality
management systems and collaborative innovation to improve their participation in higher value-added segments
of the global aerospace market.

Although there are these contributions, this study is conceptual and is based on a systematic synthesis of extant
literature. As a result, the proposed framework has not been empirically tested. Future research should examine
the proposed relationships using quantitative techniques such as Structural Equation Modelling (SEM),
longitudinal case studies, or mixed-method research with aerospace industry practitioners. Future research could
also investigate the role of emerging technologies such as Al, digital twins, blockchain, and Maintenance 5.0 in
enhancing the delivery of high-value services and regional competitiveness in Malaysia’s aerospace MRO
industry.

The strategic scaling of the aerospace MRO industry in Malaysia requires a holistic approach to focus on digital
transformation, high-value services, regional expansion, quality management, and institutional support
simultaneously. This integrated strategy will help Malaysia to further enhance its global aerospace
competitiveness, engage in more high value-added segments of the global aerospace value chain and realise its
long term aspiration to be a leading aerospace hub in the Asia Pacific region.
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