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Abstract. As the uncertainty of the modern business environment increases, the 

risk of supply chain disruptions has become a major challenge for the electronics 

industry, especially under the influences of global pandemics, geopolitical 

tensions, and shortages of raw materials. Shenzhen, as a core region of China’s 

electronics industry, has become a focal point for how enterprises can enhance 

their supply chain resilience (Supply Chain Resilience, SCR). This paper, based 

on a survey, focuses on electronics companies in the Shenzhen area to explore 

the key factors affecting supply chain resilience and to identify the issues most 

closely related to it, thereby laying the groundwork for future large-scale data 

collection and in-depth research. The study constructs a survey framework 

around six key dimensions: supply chain resilience, supply chain collaboration 

and information sharing, strategic fit, supply chain resilience building, enterprise 

performance, and external environment. Statistical methods such as reliability 

analysis, correlation analysis, and mean and standard deviation analysis are 

applied to process the data. The research is expected to identify the key variables 

that impact supply chain resilience in the electronics industry, reveal the potential 

effects of supply chain resilience on enterprise performance, and provide 

practical guidance for optimizing supply chain management. The findings of this 

study will offer measurement tools for future research on supply chain resilience 

and provide decision-making support for electronics companies in enhancing 

their supply chain resilience. 
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1 Introduction 

With the rapid development of the global electronics industry, supply chain 

management is facing increasingly complex challenges. Shenzhen, as a key center for 

electronic manufacturing and supply chains, places great importance on supply chain 

resilience (Supply Chain Resilience, SCR)[1]. While existing studies have explored the 

impact of SCR on corporate competitiveness, research on how China's electronics 

industry, particularly Shenzhen enterprises, addresses specific challenges remains  
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limited. In recent years, factors such as the global pandemic, geopolitical shifts, and
raw material supply disruptions have severely impacted the electronics industry, lead-
ing to order delays and economic losses. Enhancing the adaptability and recovery
capabilities of supply chains has become crucial for improving corporate competi-
tiveness.

Supply chain resilience refers to the ability of a supply chain to quickly restore
normal operations and maintain business continuity during disruptions. Although
previous research has shown that SCR helps enhance corporate competitiveness[2],
there is still a lack of systematic quantitative analysis of the key influencing factors
for Shenzhen's electronics enterprises. To bridge this gap, this study focuses on elec-
tronics companies in Shenzhen, employing a survey-based approach to explore key
SCR factors from multiple dimensions, including corporate innovation, strategic fit,
and supply chain collaboration. The data analysis methods include reliability analysis
(Cronbach’s Alpha)[3], correlation analysis (Pearson/Spearman coefficients)[4], mean
and standard deviation analysis, and factor analysis to identify the most relevant fac-
tors. This study contributes to future large-scale data collection and in-depth research,
providing theoretical support and practical guidance for optimizing supply chain
management strategies.

2 Theory and Hypotheses

Supply chain resilience (SCR) refers to the ability of a company to quickly restore
normal operations and maintain business continuity in the face of supply chain disrup-
tions or unforeseen events. Increasing global economic uncertainty, pandemics, geo-
political shifts, and raw material shortages have posed significant risks to the electron-
ics industry, making the enhancement of supply chain adaptability and recovery capa-
bilities a key factor in maintaining corporate competitiveness. In response, this study
has developed a survey framework based on six dimensions and formulated corre-
sponding hypotheses:

1. Supply Chain Resilience:This dimension examines a company’s ability to
rapidly adjust supply chain strategies, develop contingency plans, and respond to
disruptions (such as supply chain breaks, delivery delays, and the impact of supplier
changes on production). These indicators reflect the basic responsiveness of an enter-
prise in managing unexpected risks.

2. Supply Chain Collaboration and Information Sharing[5]：This dimension
assesses the timeliness of information sharing with upstream and downstream part-
ners, the use of integrated management systems, the regularity of risk assessments, the
application of visualization technologies (e.g., blockchain, AI forecasting), the proac-
tive provision of risk-related information by suppliers, and the implementation of
performance evaluations. These measures indicate the company’s capacity for collab-
orative management.

3. Strategic Fit[6]:This dimension investigates the alignment between a compa-
ny’s supply chain management strategies and its overall development goals. It in-
cludes whether supply chain decisions are integrated into long-term strategies, receive
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top management support, and contribute to market competitiveness—underscoring the
importance of strategic alignment in building supply chain resilience.

4. Supply Chain Resilience Building[7]:This dimension considers whether a
company has implemented redundancy measures, incorporated supply chain risk into
procurement decisions, adopted digital technologies, conducted training and simula-
tion exercises, and established dedicated risk management teams. These factors reveal
the company’s institutional and procedural efforts to enhance resilience.

5. Performance:As a comparison, this dimension evaluates the impact of supply
chain management on overall enterprise performance by examining metrics such as
sales growth, profit margins, customer satisfaction, and product innovation capability.

6. External Factors:This dimension analyzes the concentration of raw material
suppliers in specific regions, fluctuations in raw material prices, the application of
automation and AI technologies in supply chain management, and the effect of supply
chain digitization on operational efficiency. These external variables provide contex-
tual background for validating the internal mechanisms of supply chain resilience.

The framework is designed to systematically identify key factors closely associated
with supply chain resilience. It explores how innovation, strategic fit, and collabora-
tive capabilities influence both supply chain resilience and overall performance. Ulti-
mately, as shown in Figure 1, this framework provides theoretical support for opti-
mizing risk response strategies and lays the groundwork for subsequent large-scale
data collection and in-depth research.

Fig. 1. Theoretical Framework

3 Research Design

To ensure the validity and reliability of the questionnaire, a total of 200 participants,
including senior executives and full-time managers from the electronics industry sup-
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ply chain, were initially targeted. The survey focused on companies involved in mo-
bile phones and IoT terminal products, specifically selecting firms with at least five
years of operational experience in supply chain management. The sample included
manufacturers, suppliers, and distributors to ensure industry-wide representation. The
surveyed companies were primarily located in Shenzhen and surrounding areas, re-
flecting the core hub of China's electronics industry.

The final sample consisted of 200 completed questionnaires, with a response rate
of 95% and an effective response rate of 95%. All participants were from companies
with extensive experience in operations, procurement, and logistics management,
ensuring the relevance of their responses. The questionnaire utilized a seven-point
Likert scale for variable measurement[8], with response options ranging from "1 -
Strongly Disagree," "2 - Disagree," "3 - Somewhat Disagree," "4 - Neutral," "5 -
Somewhat Agree," "6 - Agree," to "7 - Strongly Agree."

The survey was structured into six key dimensions, each represented by a set of
questions as detailed in Tables 1 to 6. Table 1 (Supply Chain Resilience) assessed the
companies' preparedness for disruptions, including emergency planning and the abil-
ity to find alternative suppliers. Table 2 (Supply Chain Collaboration and Information
Sharing) evaluated the level of collaboration and transparency among supply chain
partners. Table 3 (Strategic Fit) focused on the alignment between supply chain man-
agement and corporate goals. Table 4 (Supply Chain Resilience) further explored
redundancy planning and the use of digital tools. Table 5 (Performance) measured the
impact of supply chain resilience on market adaptability and profitability. Finally,
Table 6 (External Factors) examined the influence of external risks, such as raw mate-
rial price fluctuations and geopolitical factors, on supply chain management.

Table 1. Supply Chain Resilience (SCR)

Code Question

SCR1 Does your company have an emergency plan to address sudden supply
chain disruptions?

SCR2 In the past three years, has your company experienced any supply chain
disruptions? (Yes/No)

SCR3 Does your company have the ability to quickly find alternative suppli-
ers?

Table 2. Supply Chain Collaboration and Information Sharing (F)

Code Question
F1 Do supply chain partners use a unified information management system?

F2 Does your company regularly conduct supply chain risk assessments
with suppliers?

F3 Does your company have a transparent and efficient information-sharing
mechanism with supply chain partners?
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Table 3. Strategic Fit (SF)

Code Question

SF1 Does your company’s supply chain management strategy align with the
overall corporate development goals?

SF2 Is supply chain resilience management supported by top management in
your company?

SF3 Does supply chain management play a central role in your company’s
strategic planning?

Table 4. Supply Chain Resilience (SCR)

Code Question

SCR1 Has your company established supply chain redundancy (e.g., extra
inventory or backup suppliers)?

SCR2 Does your company consider supply chain risks in procurement deci-
sions?

SCR3 Does your company use digital tools to enhance supply chain manage-
ment efficiency?

Table 5. Performance(P)

Code Question

P1 Has supply chain resilience improved your company’s market adaptabil-
ity?

P2 Has supply chain management optimization boosted your company’s
profitability?

P3 In the past three years, has your company experienced customer loss or
sales decline due to supply chain issues?

Table 6. External Factors (EF)

Code ExampleQuestion

EF1 In the past three years, has your company been significantly affected by
raw material price fluctuations?

EF2 Has supply chain management been impacted by international trade
policies or geopolitical factors?

EF3 Does your company use automation or AI technologies in supply chain
management to enhance adaptability?

4 Analysis and Results

Based on the statistical analysis, the surveyed companies generally perform well in
supply chain resilience, collaboration, and information sharing, with mean values
ranging from 4.80 to 5.82. This indicates that most companies have relatively mature
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management practices in these areas, with a high level of recognition and importance
placed on these management measures. Companies believe they possess a competitive
advantage in terms of supply chain resilience and collaboration capabilities.

However, the standard deviation values range from 0.98 to 1.32, indicating that
there are certain differences in supply chain management practices across companies.
Specifically, there are significant variations in areas such as regular risk assessments
(F2), supply chain disruption response (SCR2), and customer loss (P3), with some
companies excelling in these areas, while others need improvements and enhance-
ments.

Additionally, some variables, such as emergency planning (SCR1) and the role of
supply chain in strategy (SF3), have relatively low mean values, indicating that some
companies have deficiencies in emergency management and strategic planning, par-
ticularly when it comes to preparing for sudden supply chain disruptions.

Overall, the sample data shows a relatively high level, with the standard deviation
of each variable ranging from 0.98 to 1.32. This suggests that the overall level is fair-
ly concentrated, with the majority of companies being close to the average level. This
outcome is ideal and provides a solid foundation for further tests and analyses.

Table 7. Descriptive Statistics of Supply Chain Resilience Variables

Variable Mean Standard Deviation
SCR1 4.80 1.12
SCR2 5.12 1.17
SCR3 5.51 1.09

F1 4.95 1.28
F2 5.32 1.31
F3 5.03 1.22

SF1 5.62 1.06
SF2 5.21 1.12
SF3 5.04 1.32

SCR1 5.22 1.16
SCR2 5.42 1.14
SCR3 5.54 1.10

P1 5.82 0.98
P2 5.61 1.11
P3 5.22 1.27

EF1 5.41 1.12
EF2 5.02 1.16
EF3 5.31 1.21
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5 Reliability and Validity of the Questionnaire

In this study, the Cronbach's alpha values for the variables of Supply Chain Resilience
(SCR), Supply Chain Collaboration and Information Sharing (F), Strategic Fit (SF),
and Corporate Performance (P) were 0.82, 0.87, 0.75, and 0.73, respectively. Accord-
ing to standard guidelines, a Cronbach's alpha value greater than 0.7 indicates good
reliability, suggesting that the measurement results for these variables are reliable
(Nunnally & Bernstein, 1978). Although the Cronbach's alpha value for the "Corpo-
rate Performance" factor is 0.73, which is still within the acceptable range, certain
individual items in the questionnaire, particularly those related to Supply Chain Risk
Assessment (F2) and Customer Loss (P3), exhibited some variability. To ensure con-
sistency among respondents, further validation of these items' reliability may be nec-
essary.

The variables and dimensions selected for this study are derived from widely vali-
dated scales and have been verified for their validity through factor analysis. Howev-
er, it is recommended that the reliability of some individual items be further investi-
gated in future research.

6 Reliability and Validity of the Questionnaire

Based on the Pearson correlation analysis(Fig.2), the results indicate that the various
dimensions of supply chain management are generally interrelated. The supply chain
resilience items (SCR1, SCR2, SCR3) exhibit moderate positive correlations with the
supply chain collaboration and information sharing items (F1, F2, F3), suggesting that
companies with effective emergency planning and rapid response capabilities also
tend to maintain better information-sharing practices. Similarly, the strategic fit di-
mension (SF1, SF2, SF3) shows moderate correlations with both the resilience and
collaboration measures, indicating that a strategic alignment of supply chain man-
agement with overall corporate goals is associated with enhanced operational effec-
tiveness. Furthermore, the performance indicators (P1, P2, P3) are positively correlat-
ed with the resilience, collaboration, and strategic fit factors, which supports the hy-
pothesis that improved supply chain management practices contribute to better market
adaptability and profitability. However, some individual items, particularly in the risk
assessment and customer loss areas, demonstrated relatively lower correlations with
other variables, suggesting potential measurement variability that warrants further
investigation. Overall, the empirical evidence largely supports the integrated frame-
work, though refinement of certain items may be necessary to achieve more consistent
reliability across the dimensions.
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Fig. 2. Pearson Correlation Matrix of Supply Chain Management Variables

7 Conclusion

This study validates the reliability and effectiveness of the designed questionnaire in
assessing key factors influencing supply chain resilience in China's electronics indus-
try. The statistical analyses, including reliability and correlation assessments, confirm
that the survey framework provides a robust foundation for understanding the interre-
lationships between supply chain resilience, collaboration, strategic fit, and enterprise
performance. The findings indicate that companies with stronger resilience mecha-
nisms tend to have better information-sharing practices and strategic alignment, which
positively impact their market adaptability and profitability. However, certain items,
such as risk assessment and customer loss, exhibit minor variability, suggesting areas
for refinement in future research.

Based on these validated findings, the next phase of this study will involve large-
scale empirical research to further explore causal relationships and develop actionable
strategies for enhancing supply chain resilience in the electronics industry. Addition-
ally, future research should consider cross-industry comparisons or longitudinal stud-

384             S. Peng and A. A. Rahman



ies to examine how resilience factors evolve over time and across different business
environments.
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