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ABSTRACT
This study examines how quality management processes (QMP) drive product innovation productivity (PIP) among semiconductor manufacturing firms in Malaysia, and whether this relationship is contingent on the transitional conditions of market unfairness, policy support and competitive intensity. Grounded in the quality management and contingency literatures, a structural model was developed and tested using covariance-based structural equation modelling on survey data from 222 firms analysed in AMOS 29.0. The results show that QMP has a strong, positive and significant effect on PIP, confirming that systematic quality practices function as an antecedent of innovation rather than merely a control mechanism. The relationship is largely robust to the external environment, with one important exception: market unfairness significantly weakens the QMP–PIP link, whereas policy support and competitive intensity exert no significant moderating effect. The findings suggest that quality-driven innovation in Malaysia depends chiefly on firms’ internal, explorative implementation of QMP rather than on institutional support, and that protecting innovation returns from imitation and infringement is essential. Implications for managers and industry policy are discussed.
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1. INTRODUCTION
Malaysia occupies a strategic position in the global semiconductor value chain, contributing a significant share of the world’s chip assembly, testing and packaging capacity. Yet the sustainability of this position is increasingly in question. Malaysian firms remain concentrated in lower-value back-end activities, depend heavily on foreign multinationals, and confront intensifying competition from regional rivals and an increasingly self-sufficient China. In this environment, the capacity to convert effort into successful new products, product innovation productivity (PIP), has become central to the industry’s long-term competitiveness.
Quality management has long been associated with operational excellence, but a growing stream of research argues that it is also an antecedent of innovation. Quality management processes (QMP), encompassing leadership, strategic planning, customer focus, information and analysis, people management and process management, cultivate the organisational learning and absorptive capacity from which innovation springs. QMP is widely diffused among Malaysian manufacturers, making its innovation consequences both practically and theoretically important. However, the link between QMP and PIP is unlikely to be unconditional. Malaysian firms operate in a transitional environment marked by market unfairness, discretionary policy support and fierce competition, conditions that may amplify or erode the innovation returns to quality investments.
Against this backdrop, the study addresses two questions. First, does QMP significantly enhance PIP among Malaysian semiconductor firms? Second, do managers’ perceptions of market unfairness, policy support and competitive intensity moderate this relationship? Answering these questions contributes to the quality management–innovation debate and offers evidence-based guidance for managers and policymakers seeking to strengthen the innovation performance of a strategically vital industry.
2. LITERATURE REVIEW AND HYPOTHESES
2.1 Quality Management Processes and Innovation
Quality management processes represent an interrelated system of practices rooted in the philosophy of continuous improvement (Deming, 1986; Saraph et al., 1989; Montgomery, 2020). Traditionally viewed as a means of reducing variation and defects, QMP has increasingly been recognised as a driver of innovation. By systematically resolving quality problems, deepening customer understanding and institutionalising learning, QMP develops the absorptive, adaptive and innovative capabilities that underpin new-product development (Prajogo & Hong, 2008; Zhang et al., 2012; El Manzani et al., 2023). Recent studies in emerging economies broadly support a positive QMP–innovation relationship (Ramayah et al., 2020; Yusr et al., 2022; AlQershi et al., 2023; Mukhtar et al., 2024).
A key nuance in this literature is that QMP can be implemented in either an exploitative mode, emphasising control and efficiency, or an explorative mode, emphasising learning and experimentation (Moreno-Luzón et al., 2013). When firms treat quality feedback as a source of new knowledge, QMP fosters a culture of organisational learning that translates into improved innovation outcomes. This reasoning leads to the study’s central direct hypothesis:
H1: A firm’s level of quality management processes has a positive and significant relationship with its product innovation productivity.
2.2 Contextual Moderators in a Transition Economy
Contingency theory holds that the effectiveness of managerial practices depends on the environment in which they are deployed. Three contextual conditions are especially salient for Malaysian semiconductor firms. Market unfairness refers to ethically questionable competitive practices, piracy, industrial espionage and intellectual-property infringement that erode the returns to legitimate innovation. Policy support denotes the industrial support policies, licences, and financial assistance extended by the state, which may furnish firms with strategic resources and slack. Competitive intensity captures the ferocity of rivalry, which may either spur firms to innovate or push them toward short-term, exploitative responses.
Drawing on these arguments, three moderating hypotheses are advanced regarding the QMP–PIP relationship:
H1a: Market unfairness weakens the positive QMP–PIP relationship.
H1b: Policy support strengthens the positive QMP–PIP relationship.
H1c: Competitive intensity weakens the positive QMP–PIP relationship.
Figure 1 depicts the conceptual model.
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Figure 1. Conceptual model: QMP → PIP moderated by market unfairness, policy support and competitive intensity.
3. RESEARCH METHODS
3.1 Sample and Data Collection
A quantitative, cross-sectional design was employed. The sampling frame was drawn from the Malaysia Semiconductor Industry Association directory, cross-referenced with additional business directories, and restricted to firms with at least 50 employees engaged in original equipment or original design manufacturing. Using a stratified random sampling approach, questionnaires were distributed to 3,000 firms; after an initial wave and reminders, 222 usable responses were obtained (a 7.4% response rate consistent with comparable industry surveys). The firm was the unit of analysis, with senior managers acting as key informants. Independent-samples t-tests comparing early and late respondents showed no significant differences, indicating that non-response bias was not a material concern.
3.2 Measurement
All constructs were measured with validated multi-item scales rated on a seven-point Likert scale, chosen to mitigate the central-tendency response style sometimes observed among Asian respondents. QMP was modelled as a second-order construct comprising leadership, strategic planning, customer focus, information and analysis, people management and process management. PIP was assessed through the speed, scope and novelty of new-product outcomes. Market unfairness, policy support and competitive intensity were each captured with established multi-item scales. A pilot study confirmed acceptable internal consistency for all constructs.
3.3 Analytical Procedure
Covariance-based structural equation modelling was performed in AMOS 29.0 following a two-stage approach (Anderson & Gerbing, 1988). Confirmatory factor analysis first established measurement reliability and validity; maximum-likelihood path analysis then tested the structural relationships. Model fit was assessed using multiple indices (CFI, TLI, RMSEA, SRMR). Common method variance was evaluated using Harman’s single-factor test and a common latent factor; differences between models with and without the common latent factor were negligible, indicating that common method bias was not a significant concern. Moderating effects were tested via path analysis using composite interaction terms.
4. RESULTS AND DISCUSSION
4.1 Measurement Model
The final measurement model exhibited a good fit to the data, with all indices meeting conventional thresholds (CFI = .96, TLI ≥ .95, RMSEA = .05, SRMR = .05). Convergent and discriminant validity were supported, with high standardised loadings and average variance extracted exceeding shared variance across constructs. These results permitted structural analysis.
4.2 Direct and Moderating Effects
The structural analysis strongly supported H1: quality management processes exerted a positive and significant effect on product innovation productivity (β = .51, p < .001), and QMP alone was a substantial predictor of PIP. This confirms that QMP operates as an antecedent of innovation and not merely as an efficiency-oriented control system.
The moderation results were more selective. Market unfairness significantly weakened the QMP–PIP relationship (β = .09, p < .05), supporting H1a: where imitation and infringement are prevalent, the innovation returns to quality investments are diminished. In contrast, neither policy support (H1b) nor competitive intensity (H1c) exerted a significant moderating effect, and both hypotheses were rejected. Table 1 summarises the results.
Table 1. Summary of hypothesis testing results
	Hypothesis
	Path
	β
	Result

	H1
	QMP → PIP (+)
	.51***
	Supported

	H1a
	Market unfairness weakens QMP–PIP (−)
	.09*
	Supported

	H1b
	Policy support strengthens QMP–PIP (+)
	.01
	Rejected

	H1c
	Competitive intensity weakens QMP–PIP (−)
	−.04
	Rejected


Note. *p < .05; ***p < .001. N = 222. QMP = quality management processes; PIP = product innovation productivity.
4.3 Discussion
The findings make three contributions. First, they reinforce the view that QMP is a genuine driver of innovation in emerging-economy manufacturing. For Malaysian semiconductor firms, historically anchored in back-end operations, this implies that upgrading and deepening quality systems is a viable route to higher-value product innovation. The mechanism is organisational learning: when QMP is implemented in an explorative manner, quality feedback becomes a wellspring of internal innovation.
Second, the significant dampening effect of market unfairness indicates that the quality–innovation pathway is vulnerable to dysfunctional competition. When rivals appropriate innovations through piracy or infringement, the incentive and payoff for disciplined, quality-driven innovation weaken. This underscores the importance of intellectual-property protection and a sustained long-term orientation.
Third, the non-significance of policy support as a moderator is theoretically instructive. Rather than depending on state support to translate quality into innovation, Malaysian firms appear to rely predominantly on their own capabilities and on knowledge acquired through informal networks with supply-chain partners and research institutions. The government’s role in facilitating quality-driven innovation appears limited, consistent with an endogenous, firm-centred view of innovation. Likewise, the absence of a competitive-intensity effect reflects the multidimensional and context-dependent nature of the QMP–PIP relationship, cautioning against simplistic assumptions about how rivalry shapes quality-driven innovation.
5. CONCLUSION
This study demonstrates that quality management processes significantly enhance product innovation productivity among Malaysia’s semiconductor firms, and that this relationship is largely robust to the external environment save for the corrosive effect of market unfairness. The advantages of the study lie in its integration of quality management and contingency perspectives and its focus on a strategically important yet under-researched industry. Managerially, the results recommend that firms upgrade the sophistication of their quality systems, implement QMP in an explorative, learning-oriented manner, protect innovation returns from imitation and infringement, and build endogenous capabilities rather than rely on policy support. For policymakers, the findings suggest that strengthening intellectual-property enforcement may do more to unlock quality-driven innovation than direct support alone.
The study is subject to limitations that open avenues for future research. It treats QMP as a composite construct; decomposing it into its constituent dimensions may reveal more granular interactions with PIP. Its single-source, cross-sectional design and concentration in Malaysia’s principal electronics hubs constrain generalisability; longitudinal, multi-source studies across more diverse regions and additional contextual moderators, such as environmental turbulence and firm ownership, would enrich understanding of quality-driven innovation.
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