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Figure 1  Conceptual illustration of the regional

innovation system
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Figure 2 Illustration of socio — technical transition from the multi — level perspective
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Figure 3 Theoretical framework built by this paper
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Figure 4  Analytical framework and theoretical propositions of this study
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Figure 5 Three practical paths of provincial laboratories
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Restructuring of regional innovation system driven by provincial laboratories

——A case study from the multi — level perspective
Z0U Guan —nan', LIU Yong - gang’, LIN De — ming', HAO Tao’, YANG Zhong - kai'
(1. School of Public Administration and Policy, Dalian University of Technology, Dalian 116024, China;
2. Liaoning Huanghai Laboratory, Dalian 116024, China)

Abstract: Against the backdrop of China’s evolving science and technology governance, provincial laboratories are established across

the country as pivots to bridge central strategies and local implementation, and as important platforms to promote the restructuring of re-

gional innovation systems. Currently, the research regarding the establishment, development paths, and the role of provincial laborato-

ries in driving the restructuring of regional innovation systems are still relatively under — investigated. To address this research gap, this

paper employs the Multi — level Perspective and the Regional Innovation System theory to build an integrated analytical framework. Un-

like traditional approaches that view innovation systems as static, this framework particularly focuses on the dynamic interplay and inter-

weaving among multi — level factors, namely, the Macro — level Landscape ( national strategy) , the Meso — level Regime ( regional in-

(TH%E 1623 7T)
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depends on the circulation of diverse elements—financial, informational, material, knowledge — based, and human resources—among
governance actors and between the institution and its environment. This process ultimately establishes a self — reinforcing cycle in which
resource flow drives innovation, which in turn promotes further flow. Finally, concerning adaptive mechanisms, these new types of
R&D institutions demonstrate a dynamic capacity to respond to changes in internal and external conditions, which can be conceptualized
as a closed — loop process of perception, decision — making, implementation, and feedback.

Based on these findings, the study offers the following policy recommendations: (1) Strengthen the construction of system identifi-
cation to clarify the collaborative orientation among multiple stakeholders; (2) Optimize resource allocation and flow mechanisms to
streamline multidimensional interaction channels; (3) Enhance mechanisms for resource circulation to ensure efficient allocation of key
elements, (4) Establish a closed — loop adaptive mechanism to improve dynamic responsiveness. These recommendations provide com-
prehensive and actionable guidance for enhancing the internal governance, innovation efficiency, and long — term strategic development
of new types of R&D institutions.

Key words: new types of research and development ( R&D) institutions; internal governance; complex adaptive systems theory;

Grounded theory
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stitutional frameworks) , and the Micro — level Niche (technological innovation activities). This framework aims to decode how the in-
stitutional construction of provincial laboratories can serve as a process of socio — technical transition and finally lead to the reform of re-
gional innovation systems. To verify this framework, this paper presents a single case study of the Liaoning HH Laboratory, a represent-
ative entity situated in a traditional industrial base facing urgent transformation pressures - Liaoning Province. By utilizing triangulated
data from semi — structured interviews, participant observations, and internal documents, the study conducts a deep investigation into
the case laboratory’ s evolution in the area of high — end equipment manufacturing and machine tools. The case analysis reveals that
provincial laboratories can act as critical adapters in the regional innovation system. Specifically, the study identifies three distinct
paths in the HH Laboratory’ s establishment and evolution: (1) Top — down institutional translation: responding to the landscape direc-
tives of national strategies, the laboratory was empowered to build a relatively autonomous management structure, which enables the la-
boratory to effectively convert abstract national strategies into localized exercises, thereby overcoming the previous disconnection be-
tween central policies and local implementation. (2) Meso — level demand alignment: by anchoring itself in the regional regime, the
laboratory identifies and addresses specific local industrial demand, such as some technological barriers in machine tools, thereby help-
ing tackle the historical misalignment that hindered local university research from supporting regional industrial upgrading. (3) Bottom
— up consolidation of innovation activities: focusing on the niche level, the laboratory provides pre — investment and specialized support
to consolidate fragmented innovation resources, which facilitates the commercialization of technologies that individual enterprises cannot
handle, thereby feeding successful innovation experiences back into the provincial institution to reshape regional policies for technologi-
cal innovation. With these findings, the case study reveals that provincial laboratories, as important vehicles for exploring new R&D
mechanisms at the provincial level, have undertaken multiple functions in responding to national strategies, aligning regional industry -
academia needs, and enhancing the efficiency of technology transfer. In this way, the provincial laboratory has effectively transformed
the past innovation institution featured with insufficient central — local coordination, weak innovation foundation, and loose organization
of innovation entities into a new institution. The analysis of this study indicates that provincial laboratories are not merely local execu-
tors of national projects but have become an active hub for multi — level policy coordination. In this sense, they perform an important
force for promoting the transformation of regional innovation systems by aligning vertical strategic goals with horizontal industrial needs.
The operational mechanisms of provincial laboratories provided an empirical basis and theoretical insights for understanding the on — go-
ing changes in China’s science and technology governance system.

Key words:; strategic scientific and technological strength; provincial laboratory; regional innovation system; central — local coordina-

tion; multi — level perspective



