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Introduction

Abstract

In April 2018, China’s Entry-Exit Inspection and Quarantine Bureau was officially
merged into Customs, forming a unified “Customs” system to carry out external
work. This reform represented a significant institutional adjustment aimed at
streamlining administrative functions and improving the efficiency of border super-
vision. However, during the integration of inspection and quarantine functions with
customs, grassroots customs laboratories faced a series of challenges, such as the
overlapping of responsibilities, insufficient professional capacity, uneven distribu-
tion of resources, and the need to adapt to new regulatory requirements. At the same
time, the rapid development of international trade and the diversification of im-
ported and exported goods have placed higher demands on laboratory testing capa-
bilities, technical standards, and management systems. Based on the current situa-
tion, this paper analyzes the existing problems in grassroots customs laboratories
and proposes several targeted suggestions, with the goal of offering useful refer-
ences for their construction, development, and long-term modernization.
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Grassroots customs laboratories play an important role in the customs regulatory system. They are mainly respon-
sible for inspecting and testing the compliance, quality, and safety of import and export goods. As technical support
departments, customs laboratories are a key link in the development of customs services. Their construction is di-
rectly related to the effectiveness of administrative law enforcement. The level of technical control directly affects
customs enforcement capabilities and the high-quality development of international trade. It also determines
whether a strong security barrier can be established at the border and whether national economic security can be
safeguarded. Strengthening laboratory construction to make it more scientific, institutionalized, and standardized,
and further improving technical control capacity, is therefore a matter of great significance [1, 2].

1. Research Scope of Customs Laboratories

The research and development functions of customs laboratories mainly include:

1.1 Regulatory Technology Development

Development and application of advanced technologies such as X-ray detection and mass spectrometry to detect
counterfeit, substandard, and prohibited goods.
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1.2 Security Risk Assessment and Management

Providing references for customs risk assessment and management to ensure safe cross-border movement of goods
and prevent terrorism and cross-border crimes [3].

1.3 Trade Facilitation and Efficiency

Optimizing inspection and quarantine procedures, strengthening informatization, and improving clearance effi-
ciency to support trade facilitation.

1.4 International Cooperation and Standards Alignment

Participating in international standard-setting and information exchange to enhance China’s influence and technical
level in the global customs community.

1.5 Legal and Policy Support

Developing regulatory policies and technical standards based on national laws and regulations, providing scientific
evidence for customs enforcement.

2. Current Situation and Challenges

Despite their critical role, grassroots customs laboratories face a number of challenges [2]:

Technological Upgrading: Rapid advances in science require continuous renewal of equipment. Limited budgets
restrict updates, especially in smaller laboratories.

Talent Development and Retention: Loss of experts and aging staff hinder capacity building. Limited promotion
opportunities discourage young professionals.

Quality Control and Standards: Weak quality systems and limited participation in international standard-setting
restrict influence and recognition.

Balancing Security and Facilitation: Laboratories must ensure both strict regulatory enforcement and efficient
clearance, but many lack core technical capacity.

Data Management and Sharing: Limited informatization, weak data analysis, and insufficient cross-departmental
communication create barriers to effective management [4, 6].

3. Recommendations for Development
3.1 Strengthening Talent Training and Incentives

Human resources are the core driving force for the sustainable development of laboratories. It is necessary to estab-
lish a long-term mechanism for continuous education and professional development of staff. On the one hand, reg-
ular training programs should be organized to update knowledge of new testing methods, international standards,
and emerging technologies. On the other hand, cooperation with universities and research institutions can be
strengthened by setting up joint training bases, offering internships, and encouraging researchers to pursue higher
degrees or professional certifications. In addition, introducing incentive mechanisms is equally important. Measures
such as performance-based rewards, professional recognition systems, and the establishment of clear career paths
can not only stimulate enthusiasm and creativity among employees but also enhance retention, thereby forming a
virtuous cycle of talent cultivation and motivation.

3.2 Enhancing Resource Allocation and Equipment Renewal

Efficient utilization of resources and modernization of equipment are crucial for improving testing capacity. Labor-
atories should rationally allocate funding and manpower according to actual testing demands and future develop-
ment needs. Outdated instruments and facilities should be gradually replaced or upgraded to meet higher standards
of accuracy, reliability, and efficiency. At the same time, collaboration with domestic and international research
institutions and manufacturers should be encouraged to jointly develop or introduce advanced testing equipment.
This approach not only reduces costs but also accelerates technological progress [5, 7]. Furthermore, adopting a
strategic plan for resource allocation can help ensure balanced development across different testing fields, avoiding
excessive concentration or shortage in specific areas.
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3.3 Improving Quality Management and Standardization

High-quality laboratory results rely on a sound quality management system. Laboratories should strengthen the
establishment of comprehensive quality management frameworks that cover the entire process—from sample re-
ception and analysis to result reporting and archiving. Testing procedures should be standardized to minimize devi-
ations and ensure reproducibility. Moreover, actively participating in domestic and international accreditation pro-
grams will enhance laboratory credibility, promote recognition of testing results across borders, and facilitate inter-
national cooperation. Continuous improvement mechanisms, such as internal audits and external proficiency testing,
should also be integrated to identify weaknesses and ensure compliance with evolving standards [8].

3.4 Promoting Scientific Cooperation and Information Sharing

In an era of rapid technological change, laboratories cannot operate in isolation. Encouraging inter-laboratory co-
operation—both within and across regions—can help avoid duplication of resources and enable sharing of expertise.
Joint research projects, collaborative testing programs, and knowledge exchange forums can be established to foster
innovation and improve testing efficiency. In parallel, informatization should be advanced by adopting digital plat-
forms for real-time data sharing, remote monitoring, and collaborative decision-making. This not only improves
transparency and efficiency but also strengthens the ability to respond to public health emergencies, product safety
incidents, and global trade challenges in a timely manner.

3.5 Supporting Enterprise Development

Laboratories should not only serve regulatory purposes but also play an active role in supporting enterprise growth
and innovation. By providing value-added services such as consulting, product testing and certification, advanced
data analysis, and participation in joint research and development projects, laboratories can assist enterprises in
improving product quality, enhancing safety standards, and boosting competitiveness in domestic and international
markets. In addition, laboratories can help enterprises anticipate and adapt to new regulatory requirements, market
trends, and technological developments. This dual role—serving both regulatory compliance and industrial ad-
vancement—will significantly enhance the overall impact and relevance of laboratory work in the broader economic
ecosystem.

4. Conclusion

The reform of customs institutions has brought both challenges and opportunities for grassroots laboratories. Key
challenges include resource reallocation, limited statutory functions, and talent shortages. At the same time, oppor-
tunities arise from management innovation, technological advancement, and expanded cooperation. By accurately
positioning their roles, improving management, and enhancing technical capacity, grassroots customs laboratories
can continuously grow and better serve national trade security and economic development.
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