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Abstract: Against the backdrop of global value chain restructuring and a new wave of scientific and technological
revolution, traditional manufacturing industries are undergoing a critical transition from an efficiency-oriented paradigm to
a value-oriented model. While existing studies primarily emphasize technological upgrading and operational optimization,
this paper re-examines the transformation logic from the perspective of value creation and value appropriation. Drawing on
economic theory and within the macro framework of global value chain restructuring, the study argues that the evolution
of competitive advantage in traditional manufacturing is characterized by a shift from technology-driven to market-
oriented development. It proposes a dynamic collaborative mechanism, demand-driven innovation transformation, and
production response to explain how firms restructure their value creation systems through the coupling of innovation
ecosystems and market responsiveness. The findings suggest that this transformation represents a systemic reconfiguration
of resource allocation and value realization pathways rather than mere technological upgrading. This paper contributes a
novel analytical framework for understanding manufacturing upgrading and offers theoretical insights into the evolution of

competitiveness in the context of global industrial transformation.
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1. Impacts of global value chain restructuring on the traditional manufacturing
industry

Against the background of profound adjustments in the global economic structure and accelerated technological

change, global value chains (GVCs) are undergoing comprehensive and deep restructuring. In this context, the
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traditional manufacturing development model characterized by low cost, large scale, and efficiency orientation
is gradually losing its institutional foundation, exposing firms to a series of structural challenges ",

From an economic perspective, these impacts are not isolated phenomena but converge on a fundamental
issue: a systematic mismatch between the established modes of value creation in traditional manufacturing and
the evolving mechanisms of value capture. This mismatch is manifested in at least three interrelated dimensions.

First, the erosion of cost-based comparative advantage constrains the upgrading of traditional
manufacturing within GVCs. Historically, firms relied on low-cost labor and resource endowments to embed
themselves in low and mid-value-added segments through processing and assembly activities. However,
under GVC restructuring, developed economies continue to dominate high-value-added segments through
technological capabilities, standards-setting power, and brand advantages, while emerging economies intensify
competition through even lower cost structures *. This dual pressure, limited upward mobility, and increasing
downward substitution trap traditional manufacturing firms in a structural dilemma commonly described

as Low-end Lock-in ™

. More fundamentally, this reflects the transition from static cost-based comparative
advantages to dynamic capability-based advantages.

Second, the reconfiguration of supply chain structures has significantly increased transaction costs and
operational uncertainty. Under the emerging paradigm that places equal emphasis on efficiency and security, the
traditional production system based on global specialization and long-chain coordination is increasingly shifting
toward regionalization and diversification . While such adjustments enhance resilience and risk mitigation, they
also generate higher inventory levels, more complex supplier management, and rising coordination costs . From an
economic standpoint, this transformation embodies a trade-off between risk control and cost efficiency, undermining
the sustainability of the low-cost operational model on which traditional manufacturing has long depended.

Finally, the rapid evolution of demand structures poses a fundamental challenge to the production and
innovation paradigms of traditional manufacturing. As markets shift from standardization and homogeneity
toward personalization, diversification, and sustainability, firms are required not only to improve product
quality but also to develop capabilities for rapid response and continuous innovation . However, traditional
manufacturing has long operated under a production first—sales later logic, resulting in significant time lags
and information asymmetries between production systems and market demand "'. Consequently, the core
challenge is no longer merely the possession of technological capabilities, but the ability to effectively translate
demand signals into innovation and production decisions. As leading firms increasingly establish efficient
closed-loop systems integrating demand—-R&D—production through digital technologies, those that remain
locked in linear, technology-driven upgrading paths face rapid depreciation of their existing advantages and a

gradual erosion of competitiveness.

2 Optimization and upgrading paths of innovation ecosystem and market response
mechanism of traditional manufacturing industry from the perspective of global value
chain restructuring

2.1. Optimization of the innovation ecosystem of the traditional manufacturing industry
Against the background of global value chain restructuring and increasingly demand-driven dynamics, the core
challenge facing the innovation ecosystem of traditional manufacturing industries lies not in the insufficient

supply of innovation resources, but in the absence of effective coordination mechanisms among innovation

actors ™. This deficiency leads to a persistent structural mismatch between technological supply and market
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demand. Accordingly, the optimization of the innovation ecosystem should be understood as a process of factor
reorganization and mechanism reconfiguration, with the central objective of establishing a demand-oriented
collaborative innovation system.

First, the restructuring of the innovation ecosystem requires leveraging key nodes of the industrial
chain to facilitate the transition from decentralized technological R&D toward collaborative value creation.
Traditional manufacturing has long relied on isolated innovation activities and closed R&D systems, which
are increasingly inadequate in addressing complex and rapidly evolving market demands. In this context, it is
necessary to construct multi-actor collaborative innovation networks led by focal firms, integrating upstream
and downstream enterprises as well as research institutions, and embedding innovation activities into critical
stages of the industrial chain . The essence of this transformation lies not merely in resource integration but
in reducing information asymmetry and coordination costs through institutionalized collaboration mechanisms,
thereby enhancing the alignment between technological development and industrial application. Furthermore,
by opening production scenarios and explicitly articulating technological needs, innovation activities can
shift from a laboratory-oriented paradigm to a scenario-driven model, enabling the effective deployment of
innovation resources at the production front line "”.

Second, the effective functioning of the innovation ecosystem depends on the establishment of systematic
decision-making mechanisms and process governance, rather than the path-dependent accumulation of
technological capabilities. In practice, traditional manufacturing firms often adopt a technology-driven logic,
which may lead to insufficient strategic discipline and weak coordination in R&D activities, ultimately
undermining the efficiency of innovation resource allocation """, Therefore, the critical issue is not the scale
of innovation investment, but the extent to which structured, adaptive, and transparent decision-making
frameworks can be developed. Specifically, a dynamic innovation management system integrating ante
evaluation, in-process adjustment, and post assessment should be implemented to govern activities such as
product upgrading, process innovation, and digital transformation . Such a framework enhances both the
controllability of innovation processes and the efficiency of resource utilization, while strengthening the
capacity to translate technological outputs into economic value.

Finally, the sustainability of the innovation ecosystem hinges on the optimization of factor allocation
mechanisms. From an economic perspective, the constraints on innovation in traditional manufacturing stem
not only from resource scarcity but also from inefficiencies in resource allocation. As such, institutional
arrangements should be designed to facilitate the reallocation of critical factors, including talent, capital, and
data, toward high-efficiency innovation activities. At the talent level, greater emphasis should be placed on
cultivating interdisciplinary capabilities that bridge technological expertise and market understanding, as well as
skilled technical labor and market-oriented analytical capabilities, reducing cognitive gaps between innovation
and demand. At the capital level, diversified financing mechanisms should be encouraged to support applied
and scenario-based innovation, improving the marginal returns on innovation investment. At the data level,
integrating production, market, and quality data into a unified analytical framework can enable data-driven

innovation decision-making, enhancing the precision and dynamic optimization of innovation processes 1

2.2. Improvement of the market response mechanism of the traditional manufacturing
industry

Against the backdrop of heightened demand uncertainty and accelerated restructuring of global value chains,
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the central challenge facing traditional manufacturing industries lies not in the mere acquisition of market
information, but in the ability to construct a response mechanism that effectively translates market signals
into production and innovation decisions. In this sense, market responsiveness should be understood not as
an information-gathering capability, but as the efficiency of the transformation chain linking information,
decision-making, and execution . Accordingly, the optimization of the market response mechanism requires a
systematic reconfiguration of this transformation process.

First, the effectiveness of market response mechanisms depends on the accurate identification and
structured processing of market signals. Under the traditional model, firms often encounter the paradox of
information abundance but decision lag, which fundamentally stems from limited capabilities in filtering,
integrating, and interpreting fragmented information "*). Therefore, the construction of a market information
system should not focus solely on expanding data sources but rather on developing analytical mechanisms
centered on demand identification and signal extraction. Through such mechanisms, heterogeneous inputs,
including order data, channel feedback, and market trends, can be transformed into structured, decision-relevant
information. This process enables firms to convert dispersed informational inputs into prioritized demand
structures, providing a clear basis for subsequent innovation activities and resource allocation decisions "'

Second, the enhancement of market responsiveness hinges on the efficiency of internal information
flows and the speed of organizational adaptation. Even when firms are capable of identifying demand shifts,
bottlenecks in information transmission across functions, such as R&D, production, procurement, and
marketing, can result in delayed decision-making and resource misallocation. Thus, the critical issue is not
process complexity, but whether a coordination mechanism oriented toward rapid response can be established.
By facilitating cross-functional information integration, streamlining key decision nodes, and strengthening
demand-driven dynamic adjustment capabilities, firms can transition from linear, sequential operations to
network-based, collaborative processes !'”. Such a transformation significantly reduces the time lag between
demand recognition and product delivery, thereby enhancing overall responsiveness ''*).

Finally, the effective implementation of market response mechanisms ultimately depends on the flexibility
and adaptability of the production system "’ From an economic perspective, the scale-oriented mass
production model traditionally adopted by manufacturing firms offers cost advantages under stable demand
conditions. However, in the context of increasing demand heterogeneity and volatility, it may lead to inventory
accumulation and resource inefficiencies. Consequently, firms need to develop production systems centered on
economies of scope and responsiveness by adopting modular design, intelligent manufacturing technologies,
and flexible scheduling mechanisms. This shift from efficiency-centered to adaptability-centered production
enables firms to accommodate personalized and customized demand while simultaneously improving the

overall efficiency of resource allocation .

2.3. Collaborative promotion of innovation ecosystem and market response mechanism of
traditional manufacturing industry

The transformation of traditional manufacturing industries does not hinge on the optimization of isolated
functional domains, but rather on the establishment of a dynamic and coordinated relationship between the
innovation ecosystem and the market response mechanism. From a systemic perspective, innovation and

market demand do not constitute a linear causal chain. Instead, they form an interactive process characterized

by mutual embedding and continuous feedback. Accordingly, the core task is to integrate these dimensions into
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a closed-loop mechanism of demand-driven innovation transformation and production response, enabling the
dynamic optimization of the value creation process.

First, the market response mechanism should function as the primary entry point of innovation activities,
reshaping the direction of resource allocation through the identification, processing, and transmission of
demand signals. Under the traditional paradigm, innovation is often dominated by technology-push logic, which
may lead to a misalignment between innovation outputs and actual market needs. In this regard, the critical
issue is not the level of innovation capability, but whether innovation activities are effectively embedded within
the evolving demand structure "’ By transforming fragmented market information into actionable innovation
inputs, the market response mechanism enables a shift from technology-oriented to demand-oriented R&D,
improving both the efficiency and directionality of innovation resource allocation.

Second, the innovation ecosystem provides the capability foundation that allows firms to translate demand
signals into concrete products and production arrangements. Demand identification alone is insufficient to
generate a competitive advantage. Without corresponding technological, organizational, and process capabilities,
market signals cannot be effectively converted into supply. Therefore, it is essential to develop an innovation
system with strong transformation capacity, in which technological advancement, process optimization, and
digital integration collectively enhance the responsiveness and adaptability of production systems . Through
such capability reconfiguration, firms are able to shorten the cycle from demand recognition to product delivery,
thereby strengthening their ability to respond to dynamic market conditions.

Finally, the effective coupling between the innovation ecosystem and the market response mechanism
depends on organizational integration and institutional alignment. From an economic perspective, the
disconnection between innovation and market response is often rooted in misaligned information flows
and incentive structures. As such, it is necessary to break down functional silos between R&D, production,
and market-facing units through cross-level and cross-actor coordination mechanisms. By aligning demand
forecasting, innovation decision-making, and supply execution within a unified governance framework, firms
can transition from passive market adaptation to active participation in value creation. This transformation not
only enhances internal coherence but also facilitates the upgrading of firms from low-end embedding to higher-

value participation within the restructured global value chain >,

2.4. Institutional support and enabling conditions for the transformation and upgrading of
traditional manufacturing
The effective functioning of the innovation ecosystem and market response mechanism depends not only on
the optimization of firm-level capabilities but also on the support of external institutional arrangements and
infrastructural conditions governing factor mobility and resource allocation. In essence, the realization of the
closed-loop mechanism of demand-driven innovation transformation and production response is contingent
upon an enabling environment that reduces transaction costs, enhances coordination efficiency, and facilitates
the efficient circulation of key production factors. Therefore, the transformation and upgrading of traditional
manufacturing industries require the construction of complementary institutional support systems at a broader
systemic level ¥,

First, the development of public service platforms serves as an institutional complement to improve the
efficiency of innovation factor allocation. Within traditional manufacturing systems, small and medium-sized

enterprises (SMEs) are often constrained by limited resources, making it difficult for them to independently
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undertake high-cost activities such as R&D, testing, and talent development. As a result, their capacity
to participate in innovation and market competition remains restricted. The fundamental issue, therefore,
lies not in enhancing the capabilities of individual firms in isolation, but in enabling resource sharing and
reallocation through platform-based mechanisms *”. By establishing integrated public platforms encompassing
technological R&D support, data services, and talent training, it is possible to lower the barriers to innovation
and market responsiveness, thereby improving the overall collaborative efficiency of the industry within the
value chain.

Second, the optimization of supply chain structures constitutes a critical prerequisite for enhancing
the stability and effectiveness of market response mechanisms. As global value chains shift from a purely
efficiency-oriented model toward one that balances efficiency and security, traditional configurations
characterized by excessive reliance on single sourcing and extended production networks have become
increasingly vulnerable to uncertainty **. From an economic perspective, this reflects the rising prominence of
supply chain risks and associated transaction costs. Consequently, it is necessary to restructure the supply chain
organization through regionalization, supplier diversification, and strengthened coordination mechanisms. Such
adjustments can enhance resilience and adaptability while preserving operational efficiency, providing a stable
foundation for responsive production and delivery systems.

Third, the adoption of digital technologies represents not merely a tool-based upgrade but a fundamental
transformation of information processing and decision-making structures. In traditional manufacturing systems,
delayed information transmission and elongated decision chains constitute major constraints on responsiveness.
The key issue, therefore, is not the adoption of digital tools, but whether digitalization can be leveraged to
reconfigure the transformation mechanism linking information, decision-making, and execution. By embedding
digital technologies across R&D, production, and market interfaces, firms can achieve real-time demand
sensing and rapid feedback loops, significantly enhancing the coordination efficiency between innovation and
production systems .

Finally, the broader institutional environment and policy framework provide long-term incentives and
constraints that shape firm behavior and strategic choices. From the perspective of institutional economics, firm-
level transformation is deeply embedded in external rule systems and governance structures. Thus, reducing
uncertainty and institutional costs through policy guidance, regulatory design, and supportive governance
frameworks is essential to encourage firms to engage in innovation and value chain upgrading . At the same
time, improving industry standards and maintaining a fair competitive order can foster a market environment
oriented toward innovation and quality, offering a stable institutional foundation for the coordinated operation

of innovation ecosystems and market response mechanisms.

3. Illustrative case: Structural challenges and transformation pressures in a leading
manufacturing firm HT

With the profound restructuring of global value chains, the sustainability of competitive advantage in traditional
manufacturing increasingly depends on firms’ ability to reconfigure their value creation mechanisms. To
illustrate the practical relevance of the proposed analytical framework, this section examines HT, a leading
global manufacturer of injection molding machines. Its development track reflects both the strengths of the

traditional manufacturing model and the emerging constraints under changing global conditions.
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HT’s rise to industry leadership has largely been driven by an efficiency-oriented development model
characterized by cost competitiveness, standardized production, and large-scale manufacturing. Leveraging
strong cost control and mature production capabilities, the firm has established a solid position in the mid-range
segment of the global market, particularly in industries producing standardized consumer goods *”. However,
this model is increasingly challenged by structural changes in both the competitive landscape and demand
conditions.

First, the firm faces significant barriers to upgrading toward higher value-added segments. Advanced
markets remain dominated by established European and American manufacturers with strong technological
capabilities, particularly in high-precision machinery, advanced materials processing, and integrated control
systems. These technological barriers constrain upward mobility and suggest that existing innovation
capabilities may be insufficient to support a transition to high-end applications °”. Within the analytical
framework of this study, this reflects a limitation in innovation transformation capacity, where technological
upgrading remains path-dependent and insufficiently aligned with evolving demand.

Second, intensified competition from latecomer firms has eroded the sustainability of cost-based
advantages. As manufacturing capabilities diffuse across emerging economies, an increasing number of
competitors are able to offer comparable products at lower prices, intensifying price competition in the mid-
range market ', This trend places the firm under a dual pressure of constrained upward upgrading and
increased downward substitution, leading to a structural squeeze commonly observed as middle-position
instability within global value chains.

Third, the evolution of downstream demand structures imposes new requirements on responsiveness and
customization. Emerging sectors, such as new energy vehicles, high-end consumer electronics, and precision
manufacturing, demand not only improved product performance but also faster response times, greater
flexibility, and integrated solutions "*'. However, traditional production models centered on standardization and
economies of scale are increasingly inadequate for addressing such heterogeneous and dynamic demand. This
highlights a critical limitation in market response mechanisms, particularly in the ability to translate demand
signals into timely innovation and production adjustments.

Taken together, these challenges indicate that the sustainability of HT’s competitive advantage can no
longer rely solely on efficiency-based factors. Rather, it increasingly depends on the firm’s ability to establish
an effective closed-loop system integrating demand identification, innovation transformation, and production
response. From this perspective, several transformation directions emerge. Firms need to strengthen demand-
oriented innovation by embedding R&D activities more closely within downstream application scenarios,
thereby enhancing the alignment between technological development and market needs. At the same time,
improving internal coordination mechanisms is essential to facilitate faster information flows and more
efficient decision-making across functional units, enabling a more responsive and flexible production system.
In addition, shifting from standardized product provision toward integrated solutions and service-oriented
offerings is critical for capturing higher value within the value chain.

Overall, this case demonstrates that the core challenge facing leading firms in traditional manufacturing
lies not in the absence of competitive advantage, but in the sustainability of existing advantage structures under
evolving global conditions. It provides indicative evidence that the transition from efficiency-oriented to value-
oriented development is not only necessary but fundamentally contingent upon the reconfiguration of the

mechanisms linking demand, innovation, and production.
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4. Conclusion

From the perspective of global value chain restructuring, this paper systematically examines the structural
challenges confronting traditional manufacturing industries under shifting demand conditions and evolving
competitive dynamics. The paper proposes a dynamic collaborative mechanism centered on demand-
driven innovation transformation and production response to explain the reconfiguration of value creation
processes. The analysis suggests that the transformation of traditional manufacturing is not merely a process of
technological upgrading or managerial optimization, but a fundamental restructuring of value creation logic and
resource allocation mechanisms.

As technological capabilities alone become insufficient to sustain competitive advantage, the core
challenge for firms has shifted from how to produce to why value is created and how it is realized. In this
context, market orientation should not be understood as a marginal adjustment in marketing strategy, but
as a central driver in reshaping both innovation systems and production processes. Only through the deep
integration of innovation ecosystems and market response mechanisms can firms continuously build and sustain
competitive advantages under conditions of increasing global uncertainty.

Therefore, the future development path of traditional manufacturing should move beyond efficiency
enhancement toward the construction of a value-oriented system characterized by demand initiation, innovation
enablement, and responsive production. Through this transformation, firms can gradually shift from passive
participants embedded in global value chains to proactive actors engaged in value creation and shaping, thereby

securing more advantageous positions in the evolving global competitive landscape.
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