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1. Introduction

The global medical device trade has experienced remarkable growth in recent years. However,
two significant challenges in academic research and policy discussions surrounding this sector are
the significant differences in regulatory approaches across countries and the persistent lack of a
clear, internationally harmonized definition for medical devices. Unlike pharmaceuticals,
international consensus under the WTO framework remains insufficient for medical devices.
Furthermore, a World Health Organization (WHO) investigation explicitly highlights the absence of
a comprehensive global nomenclature system for medical devices. While internationally
recognized systems exist, their adoption remains fragmented. This significantly complicates the
efficiency of data collection, regulatory consistency, and post-market surveillance, thereby
impeding the formation of international consensus. Existing academic literature has consistently
pointed to this ambiguity in definitions as a critical issue affecting research on trade patterns and
related policies. To address this complex issue, this paper adopts Japan's Pharmaceuticals and
Medical Devices Agency (PMDA) risk classification system as an analytical framework to
appropriately account for the diversity of medical devices and to elucidate in detail the impact of
regulatory discrepancies on international trade.

2. Export Trends

An examination of medical device trade values and export composition from 2017 to 2022
reveals distinct trends among major exporting countries. The European Union (EU) consistently
maintained its position as the largest medical device exporter throughout this period, followed by
the United States. Japan's medical device export value remained modest compared to its Western
counterparts. Meanwhile, South Korea, while having the lowest export volume among the four,
recorded relatively the fastest growth rate. Regarding the class-specific composition of medical
device exports, Class | medical devices accounted for the largest share in all exporting countries,
followed by Class Il, Class Ill, and Class IV, respectively. Notably, Japan exhibited a comparatively
higher proportion of Class Ill medical devices in its export portfolio than other countries. An
intriguing pattern was also observed in the regional composition of Japan's medical device exports:
Latin America and the Caribbean consistently served as a primary export destination overall.
However, for Class IV medical devices, Southeast Asia emerged as the leading export region. In
addition, an analysis of Japan's medical device export destinations (across 13 regions) using the



CEPII (Centre d'Etudes Prospectives et d'Informations Internationales) medical device category
classification revealed Japan's particular strength in medical technology devices (Category 1104).

3. Impact of Regulatory Discrepancies on Trade

Significant differences in regulatory approaches across countries persist for medical devices,
constituting a critical challenge in international trade. To empirically analyze the impact of these
regulatory discrepancies on trade, this paper employs the Additional Compliance Requirement
Indicator (ACRI). ACRI quantifies the divergence in domestic regulations between importing and
exporting countries based on national regulations applied. The ACRI metric indicates that Japan,
as an exporter, most frequently faces significant regulatory discrepancies with its trading partners
in a wide range of product categories, demonstrating substantial regulatory differences with trading
partners. The empirical analysis utilized Poisson Pseudo Maximum Likelihood (PPML) regression,
a standard method in international trade empirical analysis, to investigate the impact of ACRI on
medical device trade. The analytical framework mapped medical devices to 6-digit HS codes (2012
version) based on the PMDA risk classification system (Class | to V), resulting an extensive
dataset of approximately 8.85 million medical device trade samples. The results of the regression
analysis revealed that the impact of ACRI on trade varied significantly across different medical
device risk classes.

4. Conclusion

This empirical analysis demonstrates that the impact of regulatory discrepancies on
international medical device trade varies substantially across medical device risk classes. For low-
risk Class | medical devices, ACRI had a negative impact, indicating that regulatory differences
function as a trade barrier. Conversely, for medium- to high-risk Class Il and Class Ill medical
devices, ACRI showed a positive impact. This suggests that compliance with stringent regulations
might serve as a "quality signal," thereby fostering trade opportunities in specific markets. For the
highest-risk Class IV medical devices, no significant impact of ACRI was observed. This class-
specific insight strongly suggests that a unified approach to international regulatory harmonization
for medical devices is insufficient; rather, a differentiated strategy tailored to the characteristics of
each risk class is imperative. Furthermore, this analysis re-emphasized the critical importance of
nomenclature in medical device trade. While international nomenclature systems contribute
indispensably to medical device identification and information sharing, they do not fully resolve the
discrepancies in specific regulatory requirements across countries. Therefore, further pursuing the
harmonization of regulatory requirements will be key to facilitating smoother global medical device
trade.
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