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Application of Metaverse-Based Digital Tools in Urban

Tax Administration: The Case of China

Hsuan-Lun, Hsu ~ Nai-Chieh, Wei & Ya-Ting, Hsu

Department of Industrial Management, I-Shou University. ~ Department of Business Administration,

National Chiayi University

Abstract

With the advancement of the "Digital China" initiative, local tax authorities have widely
adopted digital tools—including electronic invoicing systems, intelligent tax platforms,
blockchain-based tax filing, Al auditing, and big data analytics—to improve efficiency and
transparency. This study examines the application of such digital tools in the tax administration of
five Chinese cities: Guangzhou, Shanghai, Shenzhen, Nanchang, and Jinan. Employing a three-
stage DEA model to analyze local tax data, the research assesses whether digitalization has
genuinely enhanced tax collection efficiency. The findings reveal that while digital tools
contributed to short-term improvements in some cities, the long-term outcomes remain
inconsistent, with some regions exhibiting tendencies toward symbolic performance. Guangzhou
and Shanghai demonstrated relatively stable results, whereas Jinan and Nanchang faced structural
challenges. The study concludes that although digital tools hold significant potential for improving
tax administration, their effectiveness depends heavily on robust institutional design and

regulatory mechanisms.

Keywords: Metaverse, digital tools, tax administration, tax jurisdiction
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A Study on the Optimization of Solar Wafer Wastewater
Treatment Using Upflow Anaerobic Sludge Bed and

Contact Aeration Process

Chu, Ping-Hui & Ma, Heng

Department of Industrial Management, Chung Hua University

Abstract

With the rapid development of the solar energy industry, the high-strength organic
wastewater generated from solar wafer manufacturing has become a significant environmental
concern. This study investigates the feasibility and stability of optimizing the treatment of solar
wafer wastewater using a combination of Upflow Anaerobic Sludge Bed (UASB) and contact
aeration processes. Experimental results showed that under high-loading conditions with an
influent Chemical Oxygen Demand (COD) concentration of 2,950 mg/L, the system remained
stable. The UASB reactor maintained a COD removal efficiency of over 70%. After further
treatment with the contact aeration process, the effluent COD concentration of the overall system
remained below 83 mg/L, with a total COD removal efficiency of approximately 97.6%. This
meets the effluent discharge standard of the Ministry of Environment, which requires COD to be
below 100 mg/L, indicating that the biological system exhibits strong adaptability and resistance
to high-strength organic wastewater. Overall, the results confirm that the combination of UASB
and contact aeration is an effective and feasible technique for treating solar wafer manufacturing

wastewater.

Keywords: solar wafer wastewater, Upflow Anaerobic Sludge Bed (UASB), contact aeration

process, COD removal efficiency
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