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Abstract: This study evaluates the competitive advantages of domestic watertight connector manufacturers in Shandong, 

China, focusing on the strategic factors that enable these firms to sustain and enhance their market position in a specialized 

industrial sector. Using a qualitative research design, data were collected through semi-structured interviews with fifteen 

managers directly involved in production, supply chain, and business development. Thematic analysis of the responses identified 

five key areas contributing to competitive advantage: product customization and client orientation, technological innovation and 

production efficiency, strict quality assurance and testing standards, localized sourcing and supply chain management, and 

strategic partnerships with key clients and logistics providers. The findings suggest that a combination of innovation-driven 

production, client-focused customization, rigorous quality control, and efficient local supply chain operations allows Shandong’s 

manufacturers to remain competitive amid shifting market demands and increasing global competition. The study concludes that 

these integrated strategies are essential for maintaining resilience, operational efficiency, and long-term market relevance in the 

watertight connector industry. 
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1. Introduction 

Shandong Province has long been recognized as a vital 

manufacturing hub in China, contributing significantly to the 

country’s industrial output and economic development. 

Known for its diversified industrial sectors, Shandong 

supports a range of manufacturing industries, from heavy 

machinery to specialized components production (Zou et al., 

2022) [1]. As global manufacturing trends shift towards 

agility, sustainability, and localized supply chains, industries 

in Shandong are compelled to reassess their competitive 

positioning, especially in specialized sectors like connector 

manufacturing. 

The province’s manufacturing strength is intertwined with 

its energy-intensive industrial profile, particularly in sectors 

reliant on electricity and raw material processing (Wu et al., 

2020) [2]; (Li & Zhang, 2020) [4]. With ongoing economic 

restructuring and environmental pressures, Shandong 

industries are moving towards efficiency-driven production 

models that emphasize quality, cost-competitiveness, and 

innovation (Zhang & Li, 2020) [5]. Moreover, trade dynamics, 

particularly the impact of Sino-US trade frictions, have 

reshaped export patterns and intensified competition among 

domestic manufacturers (Ming et al., 2024) [3]. In this context, 

firms producing industrial components—such as watertight 

connectors—face mounting pressure to enhance their value 

proposition in both domestic and international markets. 

Watertight connectors, although a niche product category, 

play a crucial role in various industrial applications, including 

electronics, marine engineering, automotive systems, and 

heavy machinery. Their reliability, precision, and durability 

under harsh environmental conditions make them essential 

components across multiple industries. However, the existing 

body of literature predominantly discusses broader 

manufacturing and energy sectors in Shandong, with minimal 

direct reference to the watertight connector industry. 

Current research focuses heavily on manufacturing 

dynamics, energy consumption patterns (Xue et al., 2019) [6], 

industrial restructuring (Yuan & Kellett, 2008) [7], and 

sustainable energy use in production processes (Xiao et al., 

2017) [8]. While these studies provide valuable insights into 

the operational landscape of Shandong’s industries, they do 

not explicitly address the competitive advantages or strategic 

positioning of niche component manufacturers such as those 

producing watertight connectors. 

Despite Shandong’s prominence in China’s manufacturing 

economy and the increasing demand for specialized industrial 

components, there is a clear gap in empirical research 

evaluating the competitive advantages of domestic watertight 

connector manufacturers in the region. Existing studies 

highlight macro-level industrial trends, energy economics, 

and policy impacts but fall short of analyzing how these 

factors influence the competitiveness of specific product 

sectors. Little is known about how local manufacturers of 

watertight connectors leverage regional manufacturing 

capabilities, energy resources, supply chain dynamics, and 

market conditions to sustain their competitive edge amid 

global industrial shifts and trade challenges. 

This study seeks to address this gap by evaluating the 

competitive advantages of domestic watertight connector 

manufacturers in Shandong, focusing on factors such as 

production efficiency, cost competitiveness, technological 

innovation, supply chain integration, and responsiveness to 

market demands. 

2. Methodology  

This study adopts a qualitative research design aimed at 

exploring and evaluating the competitive advantages of 

domestic watertight connector manufacturers in Shandong, 

China. A qualitative approach is considered appropriate as it 

facilitates a deep, contextual understanding of industry-

specific factors, market dynamics, and managerial 

perceptions that quantitative methods may not fully capture.  

Data collection is conducted through semi-structured 

interviews with key industry stakeholders, including 

production managers, supply chain coordinators, marketing 
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executives, and business development officers from selected 

watertight connector manufacturing firms operating in 

Shandong. These participants are purposefully selected based 

on their direct involvement in strategic decision-making and 

operational management within their companies. The 

purposive sampling method ensures that the collected data 

reflects informed perspectives and practical industry 

experiences. A total of fifteen participants are targeted to 

provide a diverse range of insights from different company 

sizes, market focuses, and operational scales. 

The semi-structured interview format allows for a flexible 

yet focused discussion, enabling participants to elaborate on 

critical factors such as cost competitiveness, innovation 

capabilities, production efficiency, supply chain integration, 

and responses to market and policy changes. Interviews are 

conducted either face-to-face or via online platforms, 

depending on participant availability. With informed consent, 

all interviews are recorded and transcribed verbatim for 

accuracy and comprehensive analysis. 

Thematic analysis is employed to interpret the interview 

data, involving systematic coding of responses, identification 

of recurring themes, and categorization of insights into key 

dimensions of competitive advantage. This method allows the 

researcher to derive meaningful patterns from qualitative data 

while maintaining sensitivity to contextual nuances. 

Ethical considerations are strictly adhered to throughout 

the study. Participants are fully informed about the research 

objectives, assured of confidentiality and anonymity, and 

reminded of their right to withdraw at any point. All collected 

data are handled responsibly and used solely for academic 

purposes. 

3. Results and Discussion

 
Table 1. Thematic Analysis Table 

Theme Freq Sample Responses 

Product Customization and Client Orientation 3 
We focus on customizing connector designs based on client 

specifications to stay competitive. 

Technological Innovation and Production Efficiency 4 
Our production efficiency comes from investing in advanced 

molding and sealing technologies. 

Quality Assurance and Testing Standards 3 
Maintaining strict quality control ensures our products meet both 

domestic and export standards. 

Local Sourcing and Supply Chain Management 2 
We source most materials locally in Shandong, which helps control 

costs and reduces lead times. 

Strategic Partnerships and Market Positioning 3 
Long-term partnerships with key clients have been critical to 

sustaining our market position. 

The thematic analysis of the interview responses highlights 

five major themes that characterize the competitive strategies 

and market positioning of watertight connector manufacturers 

in Shandong. These themes reflect the multifaceted 

approaches companies employ to sustain competitiveness in 

a specialized industrial market. 

The first theme, product customization and client 

orientation, underscores the manufacturers’ emphasis on 

tailoring products to meet specific client needs. Several 

managers pointed out that offering customized designs serves 

as a key differentiator in a competitive market. Through 

providing flexible product solutions and accommodating 

client specifications, manufacturers enhance customer 

satisfaction and build stronger client relationships, which are 

crucial for maintaining market share in specialized sectors 

like watertight connectors. 

The second theme, technological innovation and 

production efficiency, emerged as a dominant factor among 

respondents. Managers highlighted the critical role of 

investing in advanced manufacturing technologies, such as 

precision molding and waterproof sealing innovations, in 

improving production efficiency and product quality. 

Technological advancements enable firms to optimize 

production processes, reduce manufacturing costs, and stay 

ahead of competitors in both domestic and international 

markets.  

Quality assurance and testing standards also surfaced as a 

prominent theme. Respondents emphasized strict adherence 

to quality control procedures and rigorous testing of 

watertight integrity to ensure compliance with industry 

standards. High product reliability is a non-negotiable factor 

in the connector industry, particularly for applications in 

harsh environments. Quality assurance not only protects 

brand reputation but also serves as a critical competitive 

advantage, especially for companies targeting export markets. 

The fourth theme, local sourcing and supply chain 

management, reflects strategic operational decisions aimed at 

cost control and efficiency. Managers reported sourcing raw 

materials locally within Shandong to minimize transportation 

costs, reduce lead times, and enhance supply chain reliability. 

This proximity to suppliers and industrial hubs supports just-

in-time production models and strengthens the 

responsiveness of manufacturing operations to market 

demands. 

Finally, strategic partnerships and market positioning 

highlight the importance of long-term client relationships and 

industry collaboration. Managers noted that maintaining 

enduring partnerships with key clients and collaborating with 

logistics providers have been essential strategies for 

sustaining market presence and securing repeat business. 

Such partnerships not only enhance supply chain stability but 

also foster trust and customer loyalty in a highly competitive 

market environment. 

Overall, the analysis suggests that the competitive 

advantages of watertight connector manufacturers in 

Shandong are shaped by a combination of customer-focused 

strategies, technological innovation, quality assurance, 

localized supply chain management, and strategic 

partnerships. 

4. Conclusion and Recommendations 

Competitive advantages of domestic watertight connector 

manufacturers in Shandong are shaped by a strategic blend of 

product customization, technological innovation, quality 

assurance, localized supply chain management, and long-
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term market positioning. Companies actively invest in 

advanced production technologies and prioritize 

customization to address specific client requirements, thereby 

enhancing both responsiveness and customer satisfaction. 

Strict quality control and testing standards ensure product 

reliability, which is vital for high-stakes industrial 

applications. Local sourcing practices contribute to cost-

efficiency and operational agility, while strategic partnerships 

with clients and logistics providers help sustain market 

presence and build trust.  

Based on the study's insights, it is recommended that 

watertight connector manufacturers in Shandong continue 

strengthening their product differentiation strategies through 

customization and innovation tailored to niche industrial 

needs. Firms should increase investment in research and 

development to improve waterproofing technologies and 

further enhance product performance. Maintaining and 

upgrading quality assurance protocols will be essential to 

support both domestic credibility and international market 

entry. Additionally, leveraging Shandong’s industrial 

ecosystem through stronger local supplier networks can 

further improve supply chain efficiency. Finally, building and 

nurturing long-term partnerships with both customers and 

logistics providers will reinforce brand loyalty and ensure 

consistent market access. 
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