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This article examines the relationship between green resources, digital 

technology capabilities, and firm performance within the Malaysian 

automotive industry. Despite growing attention to sustainability, the 

industry continues to operate under a linear “take-make-dispose” 

model. Consequently, contributes substantially to greenhouse gas 

emissions through material and energy consumption. This conceptual 

article draws from the underpinning theories, the Resource-Based View 

(RBV) and the Dynamic Capabilities View (DCV). The green resources 

encompassing eco-friendly materials, waste recovery, water and energy 

conservation, green technology, and skilled personnel represent 

valuable, rare, inimitable, and non-substitutable (VRIN) characteristics. 

However, their potential to enhance firm performance remains partially 

absent without suitable activation mechanisms. We argue that digital 

technology capabilities (sensing, learning, integrating, and 

coordinating) serve as a mediating enabler that transforms static green 

resources into dynamic performance outcomes. A framework and four 

testable hypotheses are developed and contribute to the sustainability 

literature by bridging the RBV and DCV in an emerging economy 

context. This study offers practical insights for managers and 

policymakers seeking to align digital transformation with circular 

economy goals. 
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Introduction  

 

According Yean (2021), the automotive industry is an essential sector for economic 

development and contributes significantly to employment, innovation, and GDP growth. In 

Malaysia, this industry comprises around 679 companies, including vehicle manufacturers and 

suppliers, which contribute approximately RM30 billion to the domestic economy annually 

(MITI, 2023). However, this economic contribution is associated with a significant 

environmental impact. The manufacturing process consumes large amounts of primary steel, 

aluminum, plastics, and critical mineral resources, and also requires enormous amounts of 

energy and water (Aguilar Esteva et al., 2021). Although public attention in the past has focused 

primarily on car exhaust, the manufacturing process itself is a significant factor that has often 

been neglected because it also releases amounts of greenhouse gases (Szász et al., 2021). 

 

In recent years, the pressure on car manufacturers has increased. The move to low-carbon 

production has increased globally and nationally. The Paris Agreement, Malaysia's National 

Determined Contributions, and the 2020 National Automotive Policy call for resource 

efficiency, the implementation of a circular economy, and the adoption of Industry 4.0 

technologies (MITI, 2020; UNEP, 2023). Despite these policy strategies, the Malaysian 

automotive industry continues to experience low recycling rates and insufficient end-of-life 

vehicle collection (Jamaluddin et al., 2022; Mohamad-Ali et al., 2024). These resulted in 

inconsistency and slow progress in green manufacturing initiatives, especially among small 

and medium-sized suppliers. 

 

Numerous studies have repeatedly shown that adopting green manufacturing practices does not 

necessarily lead to better firm performance (Nureen et al., 2023; Szász et al., 2021). Past studies 

have concurred that firms may gain positive effects on operational efficiency, while the 

financial benefits are small or delayed (Bellantuono et al., 2021). On the other hand, 

environmental initiatives do not necessarily improve firm performance because the lack of 

internal capacity leads to the cause (Pathak et al., 2021). This contradiction suggests that there 

may be a missing mechanism that links the activation, integration, and renewal of green 

resources (Setiawan et al., 2025). 

 

 



  
  Volume: 8 Issue: 28 (June 2026) PP. 614-629 

616 
 

Digital technologies offer promising solutions. The internet of things (IoT), big data analytics, 

cyber-physical systems, cloud computing, and artificial intelligence (Li et al., 2020) can be 

used to monitor material and energy flows in real time, promote predictive maintenance and 

waste reduction, and optimise the coordination of the entire production network (Syed, 2023). 

However, the mere introduction of digital tools does not easily lead to a competitive advantage. 

Instead, the crucial ability is to identify opportunities, learn from data, integrate green resources 

into a digital infrastructure, and then coordinate activities across departments to develop digital 

competencies (Pavlou & Sawy, 2011; Teece, 2018). 

 

This conceptual article addresses the following research questions: (1) Does the use of green 

resources affect firm performance? (2) Does the use of green resources influence digital 

technology capabilities? (3) Do digital technology capabilities affect firm performance? (4) Do 

digital technology capabilities mediate the relationship between green resources and firm 

performance? Thus, by synthesizing the Resource-Based View (RBV) and Dynamic Capability 

View (DCV), this study develops a conceptual framework that positions digital technology 

capabilities as a mediating mechanism. Consequently, this provides a theoretical model within 

the literature on sustainability, management, and circular economy, thus providing fundamental 

insights in subsequent empirical studies (Bag et al., 2021; El-Kassar & Singh, 2019). 

 

Literature Review  

 

Underpinning Theories: RBV and DCV 

 

The Resource-Based View (RBV) posits that firms achieve sustainable competitive advantage 

by possessing resources that are valuable, rare, inimitable, and non-substitutable (VRIN) 

(Barney, 1991; Barney et al., 2001). In the context of green manufacturing, Hart (1995) 

described tangible resources, intangible resources, and people-based resources exhibit VRIN 

characteristics. Tangible resources reflect the renewable materials and energy-efficient 

equipment, while intangible resources are green patents, environmental management systems, 

and people-based resources, such as skilled engineers and environmental compliance expertise. 

However, RBV has been criticised for its static assumptions. The resources can be effective, 

but do not explain how firms can fundamentally renew and reconfigure those resources in 

changing environments (Hart & Dowell, 2011). 

 

The Dynamic Capabilities View (DCV) complements RBV. The DCV focuses on a firm’s 

ability to combine, build, and reconfigure internal and external competencies to address rapidly 

changing markets (Teece et al., 1997). Teece (2007) emphasise three core dynamic capabilities, 

sensing (identifying opportunities and threats), seizing (mobilizing resources to capture value), 

and transforming (continuous renewal). Instead, Pavlou and El Sawy’s (2011) framework was 

adopted as the dynamic capabilities that were classified into four dimensions. The dimensions 

are sensing, learning, integrating, and coordinating. These dimensions are particularly relevant 

for digital technology capabilities because they emphasise cognitive and behavioral processes 

that enable firms to leverage digital tools for resource optimisation (Rashidirad & Salimian, 

2020; Schmidt & Scaringella, 2020). 

 

Relevance of RBV and DCV to the Green-Digital Framework 

 

The integration of RBV and DCV is fundamentally important for explaining how green 

resources affect firm performance within the automotive industry (Alos-Simo et al., 2020; Bag 
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et al., 2020). In line with RBV, green resources possessed, such as access to recycled or eco-

friendly materials, will automatically generate a competitive advantage. However, many firms 

in the Malaysian automotive industry retain these resources yet fail to achieve superior 

financial or operational outcomes (Yahaya et al., 2024). Mostly, RBV assumes environmental 

stability is relatively achieved, but this paradox arises because the automotive industry is 

influenced by rapid technological shifts, evolving emissions regulations, and volatile raw 

material prices (IPCC, 2023). 

 

Accordingly, the DCV addresses this limitation by specifying the processes. The chain of 

process ensures the resources are activated, combined, and renewed green resources efficiently 

(Teece, 2014). The digital technology capabilities resulted in acting as an enabler of dynamic 

capabilities by performing four critical roles. Sensing capability enables automotive firms to 

detect when virgin material prices rise, when new recycling technologies become available, or 

when customers begin demanding green products (Pavlou & Sawy, 2011). Unlikely, without 

sensing, green resources will remain undifferentiated. On the other hand, firms will enhance 

learning capability by assimilating external knowledge from technology vendors or industry 

and transform it into internal routines for material tracking and energy management (Rashidirad 

& Salimian, 2020). Moreover, rather than the resources being standalone, integrating 

capabilities ensures that green resources are embedded into production planning systems, 

inventory management, and quality control (Bag et al., 2021). Thus, coordinating capability 

synchronises actions across departments, ensuring that a decision to use green resources does 

not create bottlenecks (Savastano et al., 2022). This is explained in Figure 1. 

 

 
 

Figure 1: Proposed Green-Digital RBV and DCV Framework 
Source: Adapted from Newbert (2007) and Pavlou and Sawy (2011)  

 

The relevance of RBV and DCV will be more evident based on the hierarchical nature of 

Malaysia’s automotive industry. Many large original equipment manufacturers (OEMs) may 

possess VRIN green resources internally, and their parts suppliers often lack equivalent assets 

(Azman & Ahmad, 2023; Gohoungodji et al., 2020). Most of the suppliers concentrate their 

competitive advantage on developing the capability to sense the needs of OEM customers, 

learn new processing methods, integrate digital tracking systems, and coordinate just-in-time 
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deliveries rather than on owning rare resources (Raziff et al., 2024). Evidently, DCV extends a 

pathway for resource constrained firms to compete, particularly without accumulating 

extensive green resources (Teece, 2018). 

 

Moreover, green resources are not static. Over time, a recycling process that is innovative today 

can be imitated by competitors and vastly adapted (Kifor & Grigore, 2023). The RBV’s 

assumption of resource immobility does not fully hold, particularly when green technologies 

diffuse through industry networks or when compelled to minimum recycled policies (Okorie 

et al., 2023). Therefore, the DCV provides the theoretical mechanism for resource renewal. The 

automotive industry firms must continuously enhance their sensing, learning, integrating, and 

coordinating routines to prevent green resources from depreciating in value (Warner & Wäger, 

2019). Therefore, adopting and leveraging these digital technologies acts as an amplifier in 

renewal processes by providing real-time feedback, predictive analytics, and cross-functional 

visibility (Li et al., 2020).  

 

In a nutshell, RBV identifies VRIN green resources as important, and  DCV explains how those 

resources are transformed into performance outcomes by enhancing the digital technology 

capabilities (S. Khan et al., 2026). Hence, the two theories are not competing or standalone, 

but extend to be complementary (Matarazzo et al., 2021). The proposed framework clearly 

positions digital technology capabilities as the mediating mechanism that bridges resource 

possession (RBV) and resource activation (DCV). This integration is particularly relevant for 

emerging economies. Countries such as Malaysia, particularly in the automotive industry, are 

still developing the institutional frameworks for green manufacturing, and the momentum for 

digital transformation is uneven across firm sizes and tiers of the supply chain  (Jamaluddin et 

al., 2022; Tsou & Kim, 2025). 

 

Firm performance in the Automotive Industry 

 

Past studies argued that financial performance measures the real firm’s success (Sakrabani and 

Teoh, 2021) and, at the same time, must reflect the firm’s objective and subjective performance 

in optimising resource efficiency (Khan et al., 2022). In line with Mai et al. (2026), financial 

and operational performance are important to reflect the internal efficiency and the 

effectiveness of sustainability implementation in achieving sustained firm performance. Thus, 

many past studies elaborate that practising green manufacturing and accelerating with digital 

technology capabilities can increase the firm's profit, turnover, and market share, enhance 

resource efficiency, decrease operational costs, improve the quality of supply chain operations, 

speed of delivery, and enhance process performance (Bag et al., 2020; Calış Duman & 

Akdemir, 2021; Sakrabani & Teoh, 2020; Varela et al., 2019; Y. Yu et al., 2021). According to 

Martínez-Caro et al. (2020), building the internal capabilities through digital technologies that 

can be adapted, modified, and reconfigured contributes significantly to profitability and 

competitiveness.  

 

On the contrary, past empirical findings elucidated that green manufacturing adoption has no 

direct effect on firm performance due to the early stages of green initiatives implementation 

(Nureen et al., 2023). Concurred with Szász et al., (2021), green practices among automotive 

firms positively influence operational performance but have less impact on financial 

performance. As such, green practices increase a firm's turnover in the short term. However, 

the impact on long-term financial performance is inconclusive. This demonstrates that the 

automotive industry gained operational performance more than financial performance. Hence, 
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the findings of this research will have direct implications on firm performance for the 

integration of green resources with digital capabilities, which may underestimate financial 

effects if firms are in the early stages. Consequently, firm performance is represented by a dual 

outcome comprising financial and operational measures. Financial measures are characterised 

by profitability, revenue growth, market share, and sales growth. On the other hand, operational 

measures include cost reduction, quality improvement, production efficiency, and production 

speed.  

 

Green Resources in the Automotive Industry 

 

Green resources refer to the tangible and intangible inputs used in production that minimise 

environmental harm and achieve resource efficiency (Ng et al., 2017). In line with past studies, 

the green resources are characterised in five dimensions: (1) eco-friendly materials (Aguilar 

Esteva et al., 2021), (2) waste and recovery materials (Z. Yu et al., 2022), (3) water and energy 

conservation practices (Kasava et al., 2020), (4) green technology adoption (Setiawan et al., 

2025), and (5) green technical skills (Rahim & Zainuddin, 2019). These resources are not 

uniformly distributed across firms in the automotive industry. The larger original equipment 

manufacturers often possess greater access to green resources and technologies compared to 

small and medium parts suppliers (Habidin et al., 2018). 

 

There has been mixed empirical evidence on the performance effects of green resources. Some 

studies find positive impacts on operational metrics such as waste reduction and energy 

efficiency (Abdul-Rashid et al., 2017; Varela et al., 2019). On the other hand, indicates 

insignificant or delayed financial returns (Nureen et al., 2023; Szász et al., 2021). The 

inconsistent findings can be explained mainly due to regulatory enforcement, market demand 

for green products, and the presence or absence of complementary organisational capabilities 

(Bellantuono et al., 2021). Notably, green resources may generate operational benefits 

relatively quickly, but financial benefits often require a longer time with supportive market 

conditions (Setiawan et al., 2025). 

 

Digital Technology Capabilities as a Mediator 

 

In fostering digital technology capabilities, firms need to deploy digital technologies 

effectively to perform in the higher-order organisational routines (Pavlou & Sawy, 2011). 

Sensing capability requires continuous scanning of the environment for resource inefficiencies, 

regulatory shifts, and emerging green technologies (Teece, 2007). Learning capability refers to 

the routines for acquiring, assimilating, and transforming digital and environmental knowledge 

(Rashidirad & Salimian, 2020). Integrating capability enables the firm to combine the green 

resources with digital platforms (Bag et al., 2020). While coordinating capability ensures that 

tasks, information flows, and decisions are synchronised across departments and supply chain 

partners (Savastano et al., 2022). 

 

Digital technologies adoption has been a rising interest among recent scholars. The digital 

technology capabilities eventually can amplify the value of green resources (Belhadi et al., 

2020; Y. Li et al., 2020).  The use of Internet of Things (IoT) sensors can track real-time energy 

consumption, allowing firms to adjust production schedules dynamically (Syafrudin et al., 

2018). Moreover, big data analytics can identify patterns in material waste, guiding 

remanufacturing decisions (Khan et al., 2022). Additionally, cloud-based platforms facilitate 

information sharing between assemblers and suppliers, able to improve material traceability 
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and reduce redundant inventory (Gupta et al., 2020). Notwithstanding, without such 

capabilities, green resources will remain underutilised, and the potential to enhance firm 

performance will not be fully achieved (Kankanamge et al., 2026). 

 

Despite that, the effect of digital technology capabilities on firm performance is not always 

directly significant. This resulted in some past studies that digital capabilities influence 

performance only indirectly, particularly through mediating variables such as operational 

agility or green process innovation (Li et al., 2022; Setiawan et al., 2025). Thus, this suggests 

that digital technology capabilities being an enabler is important to test as a mediator rather 

than a direct driver. 

 

Conceptual Gaps and Contributions 

 

Several gaps motivate this conceptual article. First, existing research on green manufacturing 

in Malaysia has focused predominantly on practices and certifications rather than on resource 

efficiency (Pathak et al., 2021; Wen Chiet et al., 2019). Second, the role of digital technology 

capabilities as a mediator between green resources and firm performance remains 

underexplored, especially in emerging economies such as Malaysia, particularly in automotive 

contexts (Azman & Ahmad, 2023; Gohoungodji et al., 2020). Third, previous studies have 

produced inconsistent findings on whether digital technology capabilities directly enhance firm 

performance or require activation mechanisms (Li et al., 2022; Setiawan et al., 2025). Fourth, 

although circular economies are gaining attention globally, their application in Malaysia’s 

automotive sector is nascent, with limited empirical evidence (Jamaluddin et al., 2022; Yahaya 

et al., 2024). 

 

As such, this article addresses these gaps by proposing an integrated framework that includes 

RBV and DCV. The framework specifies green resources as the independent variable, digital 

technology capabilities (sensing, learning, integrating, coordinating) as the mediator, and firm 

performance (financial and operational) as the dependent variable. 

 

Conceptual Framework 

 

Drawing on the theoretical synthesis, Figure 2 presents the conceptual framework. Green 

resources are hypothesised to have both a direct effect on firm performance and an indirect 

effect mediated by digital technology capabilities. The four dimensions of digital technology 

capabilities are treated as a higher-order formative construct, consistent with Pavlou and El 

Sawy’s (2011) conceptualisation. 
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Figure 2: Green-Digital Conceptual Framework 

 

Hypothesis Development 

 

Hypothesis 1 (H1): Green Resource Usage Positively Influences Firm Performance 

in Malaysia’s Automotive Industry. 

 

According to RBV, green resources that are valuable, rare, inimitable, and non-substitutable 

(VRIN) should enable firms to achieve superior performance outcomes (Barney, 1991; Hart, 

1995). In the Malaysian automotive industry context, the use of recycled materials, energy-

efficient processes, and skilled green personnel can reduce production costs, improve product 

quality, and enhance brand reputation among environmentally conscious customers (Abdul-

Rashid et al., 2017; Varela et al., 2019). Although financial returns may lag operational 

improvements, the overall effect on firm performance is expected to be positive (Nureen et al., 

2023; Setiawan et al., 2025). 

 

Hypothesis 2 (H2): Green Resource Usage Positively Influences Digital Technology 

Capabilities in Malaysia’s Automotive Industry. 

 

The adoption of green resources often requires digital monitoring and control systems (Belhadi 

et al., 2020). Digital technologies enhance the firm's capabilities in capturing the data and 

analysing the information through tracking renewable material, energy consumption, and waste 

usage (Syed, 2023). Moreover, Khan et al.,(2022) stressed that firms that invest in green 

resources are likely to develop complementary digital skills to maximise resource efficiency. 

Thus, green resources as a driver required tools to build digital technology capabilities. 
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Hypothesis 3 (H3): Digital Technology Capabilities Positively Influence Firm 

Performance in Malaysia’s Automotive Industry. 

 

Digital technology capabilities enable firms to reduce operational costs, improve production 

speed, enhance product quality, and respond more quickly to market changes (Bag et al., 2020, 

2021). Sensing capability helps identify efficiency opportunities, while learning capability 

accelerates knowledge diffusion. Additionally, integrating capability embeds digital tools into 

production systems, and coordinating capability synchronizes activities across the value chain 

(Pavlou & Sawy, 2011; Savastano et al., 2022). These capabilities are expected to improve both 

financial and operational performance (Calış Duman & Akdemir, 2021; Varela et al., 2019). 

 

Hypothesis 4 (H4): Digital Technology Capabilities Mediate the Relationship 

Between Green Resource Usage and Firm Performance in Malaysia’s Automotive 

Industry. 

 

Green resources alone will not be sufficient to improve sustained performance due to the 

dynamic environments where technologies and regulations are evolving rapidly (Teece, 2007; 

Warner & Wager, 2019). Digital technology capabilities need to act as an activation mechanism 

that enables to transform the static green resources into more dynamic firm performance drivers 

(Kankanamge et al., 2026; Setiawan et al., 2025). Without building the internal digital 

capabilities, automotive industry firms may overlook opportunities to substitute virgin 

materials with recycled alternatives (Pavlou & El Sawy, 2011), and green knowledge will 

remain siloed (Rashidrad & Salimian, 2020). Moreover, the adopted digital tools will operate 

in isolation (Bag et al., 2021). Therefore, the indirect effect of green resources on firm 

performance through digital technology capabilities is expected to be significant (Nitzl et al., 

2016; Zhao et al., 2010). 

  

Discussion 

 

Theoretical Implications 

 

There are several theoretical contributions. First, this study extends RBV by characterising the 

green resources as VRIN assets in the automotive industry (Barney, 1991; Hart, 1995). Despite 

a generic discussion of green manufacturing, this conceptual framework identifies specific 

resource categories that can serve as sources of competitive advantage (Aguilar Esteva et al., 

2021; Kasava et al., 2020). Second, this study addresses the static limitation of RBV by 

integrating DCV, demonstrating that digital technology capabilities provide the renewal and 

activation mechanisms that RBV lacks (Hart & Dowell, 2011; Teece et al., 1997). Third, by 

proposing digital technology capabilities as a mediator, the framework resolves inconsistencies 

in prior literature regarding direct versus indirect effects of digitalisation on performance (Li 

et al., 2022; Setiawan et al., 2025). Fourth, the article applies RBV and DCV integration to an 

emerging economy context, particularly in Malaysia, where resource constraints, policy 

uncertainty, and technological catch-up create unique boundary conditions (Jamaluddin et al., 

2022; Yahaya et al., 2024). 

 

Practical and Managerial Implications 

 

For automotive firm managers, the framework highlights the need to move beyond separately 

adoption of green practices or digital tools (Savastano et al., 2022). Instead, investments in 
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green resources should be accompanied by parallel investments in digital capabilities (Bag et 

al., 2021; Belhadi et al., 2020). Managers should assess their current sensing, learning, 

integrating, and coordinating routines and identify gaps that hinder resource optimization 

(Pavlou & Sawy, 2011). For example, a firm that uses recycled materials but lacks IoT-enabled 

waste tracking may be underutilizing those materials (Syed, 2023). Similarly, a firm with 

advanced analytics but no green skills training may fail to translate data insights into 

environmental improvements that lead to improved firm performance (Rahim & Zainuddin, 

2019; Yahaya et al., 2024). 

 

The framework also has implications for policymakers. The National Automotive Policy 2020 

and the National Energy Transition Roadmap emphasise technology adoption but pay less 

attention to the capabilities that make adoption effective (MITI, 2020, 2023). The capability 

building programs could be included in the policy interventions. The programs such as digital 

upskilling for resource management, cross-firm learning platforms, and subsidies for firms to 

integrate green-digital systems rather than isolated technology purchases (Azman & Ahmad, 

2023; Gohoungodji et al., 2020) can be embedded to enhance resource efficiency. 

 

Limitations and Future Research Directions 

 

As a conceptual framework, this study does not provide empirical testing. However, future 

research should operationalise the constructs and test the propositions using survey or case 

study methods (Hair et al., 2017). A common method bias can be identified when a survey 

study is adopted. Common method bias influences the variables when adopting measurement 

methods. Thus, Podsakoff et al. (2003) recommendations can be implemented to address 

common method variance by using diverse scale types for the questionnaire, validating the 

questionnaire for clarity, and ensuring respondent anonymity. Additionally, Harman's one-

factor statistical test can be used to determine the presence of common method bias.  In terms 

of analysis method, partial least squares structural equation modelling (PLS-SEM) would be 

appropriate (Becker et al., 2023; Ramayah et al., 2018) particularly the Hierarchical 

Component Model (HCM), as digital technology capabilities are of a formative nature. 

Additionally, the framework assumes a linear causal comparison. However, a longitudinal 

study could be needed to examine how the relationships evolve as firms mature in their green-

digital overtime (Kifor & Grigore, 2023). Moreover, cross-country comparisons focusing on 

Southeast Asian countries, such as Malaysia, Thailand, and Indonesia, could reveal how 

institutional contexts moderate the proposed effects (Jamaluddin et al., 2022; Setiawan et al., 

2025). Finally, future research could explore potential moderators, such as firm size, ownership 

structure, and regulatory pressure (Habidin et al., 2018; Tsou & Kim, 2025). 

 

Conclusion 

 

This conceptual article emphasised a green-digital framework that associates green resources, 

digital technology capabilities, and firm performance in Malaysia’s automotive industry 

context. Grounded with RBV and DCV theories, the green-digital framework proposes that 

green resources positively influence firm performance both directly and indirectly through 

digital technology capabilities. The mediating role of digital technology capabilities 

components, such as sensing, learning, integrating, and coordinating, addresses a critical gap 

in understanding how static green resources are transformed into dynamic and sustained firm 

performance. Therefore, integrating sustainability and digitalisation literatures, the article 

provides a roadmap for empirical investigation. As well, offers actionable insights for managers 
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and policymakers seeking to align circular economy goals with Industry 4.0 transformation 

(MITI, 2020; Okorie et al., 2023), particularly focusing on the Malaysian automotive industry. 

 

 

Acknowledgements: The authors would like to express their sincere gratitude to Quest 

International University under the QIU Academic Publication 

Funding for providing the necessary resources and support 

throughout the course of this research. Special appreciation is 

extended to colleagues and peers who contributed valuable insights 

and constructive feedback, which greatly enhanced the quality of 

this paper. The authors would like to acknowledge the use of 

Notebook LM to assist in recreating the Proposed Green-Digital 

RBV and DCV Framework figure presented in this article. 

 

Funding Statement: This research received no financial support. 

 

Conflict of Interest 

Statement: 

The authors declare that there is no conflict of interest regarding 

the publication of this paper. All authors have contributed to this 

work and approved the final version of the manuscript for 

submission to the Advanced International Journal of Business, 

Entrepreneurship and SMEs (AIJBES). 

 

Ethics Statement: This study did not involve any human participants, animals, or 

sensitive data requiring ethical approval. The authors confirm that 

the research was conducted in accordance with accepted academic 

integrity and ethical publishing standards. 

 

Author Contribution 

Statement: 

All authors contributed significantly to the development of this 

manuscript. Author1,2 is responsible for identifying the research 

gap, developing the conceptual framework, literature review, and 

discussion. Author3,4 are acted as primary supervisor and co-

supervisors, guiding the development of the research conceptual 

framework and critical revision of the manuscript. All authors read 

and approved the final version of the manuscript prior to 

submission. 

 



  
  Volume: 8 Issue: 28 (June 2026) PP. 614-629 

625 
 

References 

  

Abdul-Rashid, S. H., Sakundarini, N., Raja Ghazilla, R. A., & Thurasamy, R. (2017). The 

impact of sustainable manufacturing practices on sustainability performance: Empirical 

evidence from Malaysia. International Journal of Operations and Production 

Management, 37(2), 182–204. https://doi.org/10.1108/IJOPM-04-2015-0223 

Aguilar Esteva, L. C., Kasliwal, A., Kinzler, M. S., Kim, H. C., & Keoleian, G. A. (2021). 

Circular economy framework for automobiles: Closing energy and material loops. 

Journal of Industrial Ecology, 25(4), 877–889. https://doi.org/10.1111/jiec.13088 

Alos-Simo, L., Verdu-Jover, A. J., & Gomez-Gras, J. M. (2020). Does activity sector matter 

for the relationship between eco-innovation and performance? Implications for cleaner 

production. Journal of Cleaner Production, 263. 

https://doi.org/10.1016/j.jclepro.2020.121544 

Azman, N. A., & Ahmad, N. (2023). The Future Scenarios of Automation and Robot 

Implementation in the Manufacturing Industry. Journal of Technology Management 

and Business, 10(2). https://doi.org/10.30880/jtmb.2023.10.02.007 

Bag, S., Gupta, S., & Kumar, S. (2021). Industry 4.0 adoption and 10R advance manufacturing 

capabilities for sustainable development. International Journal of Production 

Economics, 231. https://doi.org/10.1016/j.ijpe.2020.107844 

Bag, S., Gupta, S., & Luo, Z. (2020). Examining the role of logistics 4.0 enabled dynamic 

capabilities on firm performance. International Journal of Logistics Management, 

31(3), 607–628. https://doi.org/10.1108/IJLM-11-2019-0311 

Barney, J. (1991). Firm Resources and Sustained Competitive Advantage. Journal of 

Management, 17(1), 99–120. https://doi.org/10.1177/014920639101700108 

Barney, J., Wright, M., & Ketchen, D. J. (2001). The resource-based view of the firm: Ten 

years after 1991. In Journal of Management (Vol. 27, Issue 6). 

https://doi.org/10.1016/S0149-2063(01)00114-3 

Becker, J. M., Cheah, J. H., Gholamzade, R., Ringle, C. M., & Sarstedt, M. (2023). PLS-SEM’s 

most wanted guidance. In International Journal of Contemporary Hospitality 

Management (Vol. 35, Issue 1, pp. 321–346). Emerald Publishing. 

https://doi.org/10.1108/IJCHM-04-2022-0474 

Belhadi, A., Kamble, S. S., Zkik, K., Cherrafi, A., & Touriki, F. E. (2020). The integrated effect 

of Big Data Analytics, Lean Six Sigma and Green Manufacturing on the environmental 

performance of manufacturing companies: The case of North Africa. Journal of 

Cleaner Production, 252, 119903. https://doi.org/10.1016/j.jclepro.2019.119903 

Bellantuono, N., Nuzzi, A., Pontrandolfo, P., & Scozzi, B. (2021). Digital Transformation 

Models for the I4.0 Transition: Lessons from the Change Management Literature. 

SUSTAINABILITY, 13(23). https://doi.org/10.3390/su132312941 

Calış Duman, M., & Akdemir, B. (2021). A study to determine the effects of industry 4.0 

technology components on organizational performance. Technological Forecasting 

and Social Change, 167, 120615. https://doi.org/10.1016/j.techfore.2021.120615 

El-Kassar, A. N., & Singh, S. K. (2019). Green innovation and organizational performance: 

The influence of big data and the moderating role of management commitment and HR 

practices. Technological Forecasting and Social Change, 144, 483–498. 

https://doi.org/10.1016/j.techfore.2017.12.016 

Gohoungodji, P., N’Dri, A. B., Latulippe, J. M., & Matos, A. L. B. (2020). What is stopping 

the automotive industry from going green? A systematic review of barriers to green 

innovation in the automotive industry. In Journal of Cleaner Production (Vol. 277). 

Elsevier Ltd. https://doi.org/10.1016/j.jclepro.2020.123524 



  
  Volume: 8 Issue: 28 (June 2026) PP. 614-629 

626 
 

Gupta, S., Meissonier, R., Drave, V. A., & Roubaud, D. (2020). Examining the impact of Cloud 

ERP on sustainable performance: A dynamic capability view. International Journal of 

Information Management, 51. https://doi.org/10.1016/j.ijinfomgt.2019.10.013 

Habidin, N. F., Mohd Zubir, A. F., Mohd Fuzi, N., Md Latip, N. A., & Azman, M. N. A. (2018). 

Critical success factors of sustainable manufacturing practices in Malaysian automotive 

industry. International Journal of Sustainable Engineering, 11(3), 217–222. 

https://doi.org/10.1080/19397038.2017.1293185 

Hair, J. F. ., Hult, G. T. M. ., Ringle, C. M. ., & Sarstedt, M. (2017). A primer on partial least 

squares structural equation modeling (PLS-SEM). Sage. 

Hart, S. L. (1995). A Natural-Resource-Based View of the Firm. Source: The Academy of 

Management Review, 20(4), 986–1014. 

Hart, S. L., & Dowell, G. (2011). A natural-resource-based view of the firm: Fifteen years after. 

In Journal of Management (Vol. 37, Issue 5, pp. 1464–1479). 

https://doi.org/10.1177/0149206310390219 

Jamaluddin, F., Saibani, N., Mohd Pisal, S. M., Wahab, D. A., Hishamuddin, H., Sajuri, Z., & 

Khalid, R. M. (2022). End-of-Life Vehicle Management Systems in Major Automotive 

Production Bases in Southeast Asia: A Review. In Sustainability (Switzerland) (Vol. 

14, Issue 21). MDPI. https://doi.org/10.3390/su142114317 

Kankanamge, A. K. S. U., Erdiaw-Kwasie, M. O., & Abunyewah, M. (2026). Digital 

Transformation on Green Operational Performance: Evidence From the E-Waste 

Firm’s Perspective. Business Strategy and the Environment, 1–16. 

https://doi.org/10.1002/bse.70694 

Kasava, N. K., Yusof, N. M., & Saman, M. Z. M. (2020). Sustainable manufacturing 

application in malaysian automotive manufacturing. International Journal of Business 

and Technology Management, 2(1), 34–39. 

Khan, S. A. R., Umar, M., Asadov, A., Tanveer, M., & Yu, Z. (2022). Technological 

Revolution and Circular Economy Practices: A Mechanism of Green Economy. 

Sustainability (Switzerland), 14(8). https://doi.org/10.3390/su14084524 

Khan, S., Zhang, J. X., Ballesteros-Pérez, P., & Skitmore, M. (2026). Unlocking latent value: 

The Twin-transition of innovation and technology in activating sustainable supply 

chains for environmental performance. Journal of Cleaner Production, 543, 147645. 

https://doi.org/10.1016/j.jclepro.2026.147645 

Kifor, C. V., & Grigore, N. A. (2023). Circular Economy Approaches for Electrical and 

Conventional Vehicles. In Sustainability (Switzerland) (Vol. 15, Issue 7). MDPI. 

https://doi.org/10.3390/su15076140 

Li, L., Tong, Y., Wei, L., & Yang, S. (2022). Digital technology-enabled dynamic capabilities 

and their impacts on firm performance: Evidence from the COVID-19 pandemic. 

Information and Management, 59(8). https://doi.org/10.1016/j.im.2022.103689 

Li, Y., Dai, J., & Cui, L. (2020). The impact of digital technologies on economic and 

environmental performance in the context of industry 4.0: A moderated mediation 

model. International Journal of Production Economics, 229, 107777. 

https://doi.org/10.1016/j.ijpe.2020.107777 

Matarazzo, M., Penco, L., Profumo, G., & Quaglia, R. (2021). Digital transformation and 

customer value creation in Made in Italy SMEs: A dynamic capabilities perspective. 

Journal of Business Research, 123(February 2020), 642–656. 

https://doi.org/10.1016/j.jbusres.2020.10.033 

Mohamad-Ali, N., Mat Saman, M. Z., & Ghazilla, R. A. R. (2024). A model for end-of-life 

recovery in the automotive sector in Malaysia. Sustainable Production and 

Consumption, 46, 180–194. https://doi.org/10.1016/j.spc.2024.02.020 



  
  Volume: 8 Issue: 28 (June 2026) PP. 614-629 

627 
 

Newbert, S. L. (2007). Empirical Research on the Resource-Based View of the Firm: An 

Assessment and Suggestions for Future Research. Strategic Management Journal, 

28(2). https://doi.org/10.1002/smj.573  

Ng, S. C., Hamid, N. A. A., & Yusof, S. M. (2017, June). Green Manufacturing Performance 

Measure for Automobile Manufacturers. 2017 International Conference on Industrial 

Engineering, Management Science and Application, ICIMSA 2017. 

https://doi.org/10.1109/ICIMSA.2017.7985589 

Nureen, N., Liu, D., Irfan, M., & Sroufe, R. (2023). Greening the manufacturing firms: do 

green supply chain management and organizational citizenship behavior influence firm 

performance? Environmental Science and Pollution Research, 30(31), 77246–77261. 

https://doi.org/10.1007/s11356-023-27817-1 

Okorie, O., Russell, J., Cherrington, R., Fisher, O., & Charnley, F. (2023). Digital 

transformation and the circular economy: Creating a competitive advantage from the 

transition towards Net Zero Manufacturing. Resources, Conservation and Recycling, 

189. https://doi.org/10.1016/j.resconrec.2022.106756 

Pathak, S. K., Karwasra, K., Sharma, V., & Sharma, V. (2021). Analysis of Barriers to Green 

Manufacturing Using Hybrid Approach: An Investigatory Case Study on Indian 

Automotive Industry. Process Integration and Optimization for Sustainability, 5(3), 

545–560. https://doi.org/10.1007/s41660-021-00160-z 

Pavlou, P. A., & Sawy, O. A. El. (2011). Understanding the Elusive Black Box of Dynamic 

Capabilities Subject Areas: Decision Making in Turbulent Environments, Dynamic 

Capabilities, Environmental Turbulence, New Product Development, and Operational 

Capabilities (Vol. 42). 

Rahim, F. B. T., & Zainuddin, Y. Bin. (2019). The impact of technological innovation 

capabilities on competitive advantage and firm performance in the automotive industry 

in Malaysia. AIP Conference Proceedings, 2059. https://doi.org/10.1063/1.5085973 

Ramayah, T., Cheah, J., Chuah, F., Ting, H., & Memon, M. A. (2018). Partial Least Squares 

Structural Equation Modeling (PLS-SEM) using SmartPLS 3.0: An Updated and 

Practical Guide to Statistical Analysis. In Practical Assessment, Research and 

Evaluation (Issue 1). 

Rashidirad, M., & Salimian, H. (2020). SMEs’ dynamic capabilities and value creation: the 

mediating role of competitive strategy. European Business Review, 32(4), 591–613. 

https://doi.org/10.1108/EBR-06-2019-0113 

Raziff, M., Abidin, Z., Zameri, M., & Saman, M. (2024). Automotive Remanufacturing 

Capability for End of Life Vehicle (ELV) in Malaysia. In J. Electrical Systems (Vol. 

20, Issue 5). 

Sakrabani, P., & Teoh, A. P. (2020). Retail 4.0 adoption and firm performance among 

Malaysian retailers: the role of enterprise risk management as moderator. International 

Journal of Retail & Distribution Management, 49(3), 359–376. 

https://doi.org/10.1108/IJRDM-09-2020-0344 

Savastano, M., Cucari, N., Dentale, F., & Ginsberg, A. (2022). The interplay between digital 

manufacturing and dynamic capabilities: an empirical examination of direct and 

indirect effects on firm performance. Journal of Manufacturing Technology 

Management, 33(2), 213–238. https://doi.org/10.1108/JMTM-07-2021-0267 

Schmidt, A. L., & Scaringella, L. (2020). Uncovering disruptors’ business model innovation 

activities: evidencing the relationships between dynamic capabilities and value 

proposition innovation. Journal of Engineering and Technology Management - JET-M, 

57. https://doi.org/10.1016/j.jengtecman.2020.101589 



  
  Volume: 8 Issue: 28 (June 2026) PP. 614-629 

628 
 

Setiawan, N., Rahmiati, A., & Soewarno, N. (2025). The mediating role of digital technology 

in the relationship between green innovation and business performance: evidence from 

Indonesia’s automotive industry. International Journal of Innovation Science, 1–17. 

https://doi.org/10.1108/IJIS-03-2025-0152 

Syafrudin, M., Alfian, G., Fitriyani, N. L., & Rhee, J. (2018). Performance analysis of IoT-

based sensor, big data processing, and machine learning model for real-time monitoring 

system in automotive manufacturing. Sensors (Switzerland), 18(9). 

https://doi.org/10.3390/s18092946 

Syed, S. (2023). Zero Carbon Manufacturing in the Automotive Industry: Integrating 

Predictive Analytics to Achieve Sustainable Production. Journal of Artificial 

Intelligence and Big Data, 3(1), 17–28. https://doi.org/10.31586/jaibd.2023.1179 

Szász, L., Csíki, O., & Rácz, B. G. (2021). Sustainability management in the global automotive 

industry: A theoretical model and survey study. International Journal of Production 

Economics, 235. https://doi.org/10.1016/j.ijpe.2021.108085 

Teece, D. J. (2007). Explicating dynamic capabilities: the nature and microfoundations of 

(sustainable) enterprise performance. Strategic Management Journal, 28(13), 1319–

1350. https://doi.org/https://doi.org/10.1002/smj.640 

Teece, D. J. (2018). Business models and dynamic capabilities. Long Range Planning, 51(1), 

40–49. https://doi.org/10.1016/j.lrp.2017.06.007 

Teece, D. J. (2014). The foundations of enterprise performance: Dynamic and ordinary 

capabilities in an (economic) theory of firms. Academy of Management Perspectives, 

28(4), 328–352. https://doi.org/10.5465/amp.2013.0116 

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. 

Strategic Management Journal, 18(7), 509–533. https://doi.org/10.1002/(SICI)1097-

0266(199708)18:7<509::AID-SMJ882>3.0.CO;2-Z 

Tsou, C. ting, & Kim, D. H. (2025). Unravelling firm performance in evolving markets: a 

capabilities approach to China’s automotive sector. Asian Journal of Technology 

Innovation, 33(3), 1081–1105. https://doi.org/10.1080/19761597.2024.2432560 

Varela, L., Araújo, A., Ávila, P., Castro, H., & Putnik, G. (2019). Evaluation of the relation 

between lean manufacturing, Industry 4.0, and sustainability. Sustainability, 11(5), 

1439. 

Warner, K. S. R., & Wäger, M. (2019). Building dynamic capabilities for digital 

transformation: An ongoing process of strategic renewal. Long Range Planning, 52(3), 

326–349. https://doi.org/10.1016/j.lrp.2018.12.001 

Wen Chiet, C., Tan Ching, N., Lip Huat, S., Fathi, M., & Jaw Tzuu, T. (2019). The Integration 

of Lean and Green Manufacturing for Malaysian Manufacturers: A Literature Review 

to Explore the Synergies between Lean and Green Model. IOP Conference Series: 

Earth and Environmental Science, 268(1). https://doi.org/10.1088/1755-

1315/268/1/012066 

Yahaya, S. N., Bakar, M. H., Murad, M. A., Yusof, N. S. A. M., & Ghazali, A. W. (2024). 

Barriers That Impede the Implementation of Circular Economy Practices for the 

Automotive Industry: The Conceptual Framework. International Journal of 

Sustainable Development and Planning, 19(10), 4101–4108. 

https://doi.org/10.18280/ijsdp.191038 

Yean, T. S. (2021). Global Trends and Malaysia’s Automotive Sector: Ambitions vs. Reality. 

Yu, Y., Zhang, J. Z., Cao, Y., & Kazancoglu, Y. (2021). Intelligent transformation of the 

manufacturing industry for Industry 4.0: Seizing financial benefits from supply chain 

relationship capital through enterprise green management. TECHNOLOGICAL 



  
  Volume: 8 Issue: 28 (June 2026) PP. 614-629 

629 
 

FORECASTING AND SOCIAL CHANGE, 172. 

https://doi.org/10.1016/j.techfore.2021.120999 

Yu, Z., Umar, M., & Rehman, S. A. (2022). Adoption of technological innovation and 

recycling practices in automobile sector: under the Covid-19 pandemic. Operations 

Management Research, 15(1–2), 298–306. https://doi.org/10.1007/s12063-022-00263-

x 


