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Chapter V.

Enhancing Supply Chain Resilience through
Trilateral Cooperation: A Comparative Analysis of
the Semiconductor Industries

JEONG Hyung-gon

1. Introduction

The semiconductor industry occupies a critical position in contemporary economic systems, underpinning
technological innovation and permeating through virtually all aspects of modern life. Its widespread
impact fosters productivity and advancement across multiple sectors, positioning it as a central driver of
economic growth. Semiconductors constitute approximately 20-25% of the total value of electrical and
electronic products, reflecting their fundamental role in modern electronic devices, such as computers,
smartphones, and digital appliances. This share may vary depending on the specific industrial structures

of individual countries.

China, Japan and the ROK are widely recognized as global leaders in semiconductor production. While
the ROK and China have comparative advantages in semiconductor manufacturing, Japan maintains a
leading global position in supplying essential materials, components, and manufacturing equipment. Over
the past two decades, these countries have strategically developed their semiconductor industries by
leveraging their distinct capabilities and pursuing collaborative initiatives. Particularly notable is China’s
rapid semiconductor industry expansion, significantly elevating its role in the global semiconductor
supply chain. Concurrently, the ROK and Japan have also strengthened their respective positions within

the global semiconductor ecosystem.
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This study investigates structural challenges facing the semiconductor industries of China, Japan, and the
ROK by evaluating competitiveness, trade structures, and evolving patterns of cooperation across four
principal subsectors: memory semiconductors, system semiconductors, semiconductor manufacturing
equipment, and semiconductor materials and parts. Furthermore, the study proposes strategic directions

for enhanced trilateral cooperation.

Data from the Korea Customs Service and UN Comtrade underpin the analysis of export, import, and
supply chain configurations within the semiconductor industry. Employing trade indicators such as the
Trade Specialization Index (TSI), Revealed Symmetric Comparative Advantage (RSCA), Grubel-Lloyd
(GL) Index, and Trade Intensity (IT) Index, this research evaluates global competitiveness and discerns
shifts in trade dynamics and cooperative linkages among the three countries. The findings provide critical
insights into how the trilateral semiconductor supply chain is evolving through integration patterns yet
still susceptible to weakening linkages, serving as a valuable reference for policy formulation and future

collaborative strategies among the ROK, China, and Japan.

2. Trade Dynamics in Memory Semiconductors
2.1 Comparing Competitiveness Across Regions

The ROK has traditionally held a leading position in the global memory semiconductor industry,
particularly in key segments such as DRAM, MCP (Multi-Chip Package), and Flash memory. As depicted in
Figure V.1, the ROK is consistently positioned in the first quadrant (RSCA' > 0, TSI> > 0), reflecting both a
revealed comparative advantage and a trade surplus. This suggests that the country has maintained a high
level of competitiveness over time. However, recent trends point to a gradual erosion of this competitive
edge. While the ROK’s RSCA and TSI values have plateaued or shown only slightly declined, China has
exhibited continuous upward momentum in both indices. This divergence signals a potential narrowing
of the competitiveness gap. In particular, the ROK’s TSI and RSCA indices have trended downward in
recent years across its major export categories, indicating that the country’s dominant position may be

weakening. China, in contrast, has steadily improved its position in the memory semiconductor sector.

1 The Revealed Comparative Advantage (RCA) index is widely used to assess trade competitiveness, where values above
1 indicate comparative advantage and values below 1 suggest disadvantage. However, RCA is asymmetric — advantage
values are unbounded while disadvantage values are limited between 0 and 1 — making interpretation uneven. To address
this, the Revealed Symmetric Comparative Advantage (RSCA) index is used, transforming RCA into a scale from -1to 1
for more balanced analysis.

2 The Trade Specialization Index (TSI) measures whether a country is a net exporter or importer of a product, offering
insights into its trade specialization and dependency patterns. A higher export level relative to imports suggests
greater competitiveness. TSI values are classified into five categories: Very Strong Competitiveness (0.5 < TSI < 1.0),
Strong Competitiveness (0.0 < TSI < 0.5), Neutral (TSI = 0.0), Weak Competitiveness (-0.5 < TSI < 0.0), and Very Weak
Competitiveness (-1.0 < TSI < -0.5).
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As illustrated in Figure V.1, China’s data points have moved clearly toward the upper-right quadrant over
time. This trajectory reflects both a growing trade surplus and increasing comparative advantage in
China’s semiconductor industry. Expanded domestic production capabilities and a more mature export

profile drive these developments.

Comparative Changes in Memory Semiconductor Competitiveness (2008-2023)
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Note: To evaluate cross-country competitiveness in memory semiconductors, this study plots the RSCA (x-axis) and TSI (y-axis) on
a four-quadrant graph. The first quadrant (RSCA > 0, TSI > 0) indicates high competitiveness with both comparative advantage and
trade surplus. The second quadrant (RSCA < O, TSI > 0) reflects strong export performance despite a lack of comparative advantage.
The third quadrant (RSCA < 0, TSI < 0) indicates low competitiveness with both trade deficits and disadvantages. The fourth quadrant
(RSCA > 0, TSI < 0) suggests potential industrial strength facing trade balance challenges.

Source: Compiled using data from UN Comtrade.

2.2 Comparing Intra-Industry Trade Trends

A deeper look at the structure of trade, through the Grubel-Lloyd (GL) index®, offers additional insights
into the dynamics of the ROK’s memory semiconductor trade. Between 2018 and 2023, the ROK exhibited
a relatively high level of intra-industry trade in DRAM exclusively with China, as evidenced by rising GL
index values (see Figure V.2). In contrast, the ROK’s trade with the United States, Japan, and Chinese
Taipei has remained predominantly one-sided, with GL index values close to zero, suggesting that exports
of DRAM from the ROK are not matched by meaningful imports from these regions. China’s GL index for

DRAM increased from 0.48 in 2018 to 0.81 in 2023, signaling a transition towards more balanced two-

3 The Grubel-Lloyd (GL) index measures the extent of intra-industry trade for a specific product, ranging from O (purely
one-way trade) to 1 (perfectly balanced two-way trade). Higher values indicate greater symmetry between exports and
imports, suggesting stronger intra-industry trade; lower values reflect a more unidirectional trade pattern, indicating
reliance on either imports or exports.
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way trade. This shift can be attributed to factors such as the re-importation of Korean-manufactured
DRAM from facilities in China (e.g., SK hynix’s Wuxi plant), as well as the growing capability of domestic
Chinese firms to produce DRAM for local consumption and export. Meanwhile, Japan’s role in the ROK’s
memory semiconductor trade has diminished. The steady decline in the GL index and the falling share of
ROK memory exports to Japan reflect weakening industrial interdependence. The expansion of Micron’s
production capacity in Japan has likely contributed to this shift, facilitating the emergence of a more

independent supply chain increasingly decoupled from ROK inputs.

Comparative Changes in Grubel-Lloyd (GL) Indices for DRAM and MCP/
Flash Memory Trade (2018-2023)
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Source: Compiled using data from UN Comtrade.

A similar pattern is observed in the MCP and Flash memory segments. The GL indices for trade between
the ROK and both the United States and Japan remain persistently low, indicating that these trade flows
are largely unidirectional, dominated by exports from the ROK with minimal reciprocal imports (Figure
V.3). In contrast, the ROK’s GL index for MCP and Flash memory trade with China rose from 0.41 in 2018
to 0.79 in 2023, reflecting increased two-way trade. This trend is largely driven by final-stage processing
and packaging activities conducted in China, especially for mobile MCP products, which are subsequently

re-imported to the ROK or shipped directly to global markets.

Although Japan is home to Kioxia, a leading global producer of NAND Flash, trade between Japan and
the ROK in this segment remains limited. The steady decline in the bilateral GL index since 2018 suggests
a weakening of intra-industry linkages. Likewise, while Micron (a U.S.-based firm) also produces NAND
Flash, much of its production is concentrated in overseas locations such as Singapore, resulting in minimal

direct trade with the ROK and a near-zero GL index for ROK-U.S. trade in this category.
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2.3 Strength and Patterns in Trade Relationships

The ROK exhibits a notably high level of trade intensity with China in the memory semiconductor sector,
underscoring the deepening interdependence between the two countries. As illustrated in Figure V.3,
both the export and import trade intensity indices (ITIs)* between the ROK and China exceed the global
average threshold of 1, suggesting a bilateral trade relationship that is substantially more integrated than

typical global patterns.

In the DRAM segment, the ROK’s export trade intensity with China has remained relatively stable,
maintaining a level around 1.56 throughout the observed period. However, the import trade intensity index
increased noticeably from 1.62 in 2018 to 1.82 in 2023. This upward trend indicates a gradual restructuring
of the bilateral trade relationship. China and the ROK developed from a previously export-dominant
pattern to a more balanced two-way flow, driven in part by China’s growing domestic semiconductor

production capabilities and increasing sophistication in memory-related supply chains.

A similar trend is observed in the Multi-Chip Package (MCP) segment. The ROK’s export trade intensity
index with China rose from 1.20 to 1.41 between 2018 and 2023, reflecting rising demand in China’s
smartphone and server markets. While the import trade intensity index for MCPs declined modestly from
3.22 to 2.92 over the same period, it remains high compared to global patterns, underscoring the ROK’s
continued dependence on MCP imports from China. This sustained import reliance points to China’s
competitiveness in MCP packaging and module assembly, especially in final-stage production for mobile

and consumer electronics.

By contrast, the ROK’s trade intensity with Japan remains comparatively weak. Both export and import
trade intensity indices between the two countries have consistently remained below 1, signaling relatively
low bilateral trade interdependence in the memory semiconductor sector. Japan’s role as a destination for
Korean memory exports has been limited, as Japan relies primarily on domestic production capabilities,
such as those of Micron Japan, and increasingly diversified supply routes away from the ROK. Similarly,
the ROK imports only a small volume of memory semiconductors from Japan, further contributing to the

low mutual trade intensity.

4 The Trade Intensity Index (IT Index) measures the strength of bilateral trade linkages by comparing the share of a partner
country in a nation’s exports (or imports) to that partner’s share in global trade. A value above 1 indicates stronger-than-
average trade intensity, while a value below 1suggests weaker trade linkages and lower trade complementarity.
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Comparative Changes in Trade Intensity (IT) Indices for DRAM, MCP, Flash,
and SRAM (2018-2023)
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Source: Compiled using data from UN Comtrade.

3. CJK Trade Dynamics in System Semiconductors
3.1 Comparing Competitiveness Across Regions

As illustrated in Figure V.4, the ROK’s system semiconductor® industry is positioned within the zone of
competitive advantage (TSI > O, RSCA > 0), indicating a stable level of global competitiveness. However,
the gap with leading economies, particularly Chinese Taipei, has continued to widen. Although the ROK
maintains a relative comparative advantage based on the RSCA index, the pace of improvement has
either stagnated or slowed compared to Chinese Taipei and the United States. This trend suggests a
growing disparity in competitiveness. Similarly, the TSI has shown signs of plateauing and decelerating in
recent years, indicating that the ROK faces increasing challenges in maintaining its position in the global

system semiconductor export market.

5 System semiconductors encompass various segments, including processors and controllers. The Processor & Controller
category can be broadly divided into three subgroups. First, HPC (High-Performance Computing) chips — such as CPUs,
GPUs, and Al accelerators — are dominated by the United States (e.g., Intel, AMD, NVIDIA), with contributions from the
ROK (Samsung, SK Hynix) and Chinese Taipei (MediaTek, TSMC). Second, mobile application processors (APs) used in
smartphones and tablets are led by Chinese Taipei (MediaTek) and the ROK (Samsung Exynos). Third, controllers and
microcontroller units (MCUs) used in industrial and automotive applications are primarily produced by Japan (Renesas),
Europe (Infineon, STMicroelectronics), and the United States (Texas Instruments, NXP).
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Comparative Changes in System Semiconductor Competitiveness (2008-2023)
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Note: To assess cross-country competitiveness in the semiconductor sector, this study plots RSCA (x-axis) and TSI (y-axis)
on a four-quadrant graph. The first quadrant (RSCA > 0, TSI > 0) indicates high competitiveness with both trade surplus and
comparative advantage. The second (RSCA < 0, TSI > 0) reflects strong exports despite structural disadvantage. The third
(RSCA < 0, TSI < 0) signals low competitiveness, with trade deficits and disadvantages. The fourth (RSCA > 0O, TSI < 0) suggests
latent competitiveness — comparative advantage exists, but trade deficits persist.

Source: Compiled using data from UN Comtrade.

In contrast, China remains in the third quadrant (TSI < 0, RSCA < 0), reflecting its still-limited
competitiveness in system semiconductors. Nonetheless, both its TSI and RSCA indices have shown
consistent upward trends in recent years, pointing to a gradual strengthening of its position. The rise
in China’s RSCA index reflects an expansion of domestic capabilities in semiconductor design and
manufacturing and signals the possibility of the ROK’s declining market share, particularly in the legacy
chip segment. China has actively promoted the growth of domestic foundry companies such as SMIC and
Hua Hong Semiconductor, and despite ongoing U.S. export controls, continues to increase its share of

domestically produced semiconductors.

3.2 Comparing Intra-Industry Trade Trends

The Grubel-Lloyd (GL) Index provides useful insights into the degree of intra-industry trade in the ROK’s
system semiconductor sector. From 2018 to 2023, bilateral trade integration has increased in some
segments but remains uneven across products and partners. In processors and controllers, the ROK
maintains a strong export position, particularly with China, where the GL index remains low (0.34-0.38),
reflecting a one-sided structure. In 2024, the ROK exported USD 11.16 billion to China while importing only
USD 1.63 billion. Trade with Japan is import-dominant; despite a slight recovery in the GL index to 0.27
in 2023, the ROK’s imports (USD 4.59 billion) far exceed exports (USD 170 million), indicating continued

reliance on Japanese industrial ICs. The amplifier segment shows consistently low GL indices, indicating
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limited two-way trade. Japan is an exception, with the GL index rising sharply to 0.99 in 2022, though
the 2024 data still reveal a heavy import bias. Trade with China and Chinese Taipei remains marginal,
with minimal export volumes and GL indices near zero. In contrast, application-specific systems on a
chip (SOC) exhibit stronger bilateral trade. The ROK’s GL index with China peaked at 0.97 in 2022 before
moderating to 0.75 in 2023, alongside robust trade flows in both directions. Similar trends are observed
with the U.S. and Japan, though the ROK’s export base remains narrower. Trade in IC manufacturing
components continues to be asymmetric. The ROK holds a strong export position with China, while GL
indices with Japan have improved slightly (0.52 in 2023). However, reliance on high-precision imports

from Japan and the U.S. remains substantial.

Comparative Changes in Grubel-Lloyd Indices for System Semiconductors (2018-2023)
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Source: Compiled using data from UN Comtrade.

3.3 Strength and Patterns in Trade Relationships

Figure V.6 presents trends in the ROK’s trade intensity in system semiconductors with major partner
countries between 2018 and 2023. The data highlight distinct patterns of product-level specialization,
reflecting the differentiated roles that trading partners play in regional semiconductor supply chains. The
ROK maintains relatively reciprocal trade relationships with both China and Chinese Taipei, with Chinese

Taipei exhibiting particularly strong interdependence across most system semiconductor categories.
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In contrast, the ROK’s trade with Japan remains narrowly focused, with high trade intensity concentrated
in processors, controllers, and IC components, indicating persistent structural asymmetry. In the amplifier
segment, the ROK’s export intensity with China declined from 0.5 in 2018 to 0.1 in 2023. However, the
import intensity remained consistently high, underscoring the ROK’s continued dependence on Chinese

amplifier components despite falling export competitiveness.

The processor and controller segment shows growing mutual interdependence with China, as the ROK’s
export intensity index rose from 0.8 to 1.2 and the import intensity from 0.6 to 0.8 over the period.
Similarly, the ROK’s export intensity for application-specific SoCs with China increased steadily, as
imports also remained high, reflecting both rising demand for Korean products and continued inflow of

complementary Chinese SoCs.

In IC components, the ROK’s export intensity with China declined, indicating China’s strengthening
self-sufficiency. The ROK’s import intensity rebounded in 2023 despite the initial drop, suggesting the
reconfiguration of a functionally differentiated supply chain. With Japan, the ROK’s import intensity
remained consistently high in processors and components, reflecting Japan’s dominance in high-precision
and industrial-grade inputs. The ROK’s export intensity with Japan improved modestly in processors but

remained low in other segments, reinforcing the asymmetric nature of the bilateral trade structure.

Comparative Trends in Trade Intensity Indices for System Semiconductors (2018-2023)
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4. Trade Dynamics in Semiconductor Manufacturing Equipment
4.1 Comparing Competitiveness Across Regions

This part compares the international competitiveness of the semiconductor manufacturing equipment
industry in the ROK, Japan, and China using the TSI and the RSCA.

As shown in Figure V.7, Japan consistently falls in the first quadrant (TSI > 0, RSCA > 0) from 2008 to
2023, indicating a strong and stable competitive edge. Its RSCA remains above 0.5 and TSI between
0.5 and 0.6, reflecting an export-driven structure. Japan’s sustained trade surplus and overall strength
stems from its specialization in precision machinery, advanced production base, and deep technological

capabilities.

The ROK presents a mixed picture. Its RSCA is slightly positive, showing emerging competitiveness.
However, its TSI remains negative (-0.4 to -0.1), indicating continued import dependence. Despite global
leadership in chip fabrication and memory, the ROK lags in equipment manufacturing due to limited scale
and reliance on high-end imports. Recent gains in localization and technology have improved the RSCA

slightly, but negative TSI reflects structural challenges.

Comparative Trends in the Competitiveness of the Semiconductor
Manufacturing Equipment Industry (2008-2023)
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China remains in the third quadrant (TSI < 0, RSCA < 0) throughout the period, indicating weak
competitiveness. Its RSCA and TSI stay negative, highlighting reliance on imports. Although demand
has surged with its expanding foundry and memory sectors, China’s domestic industry remains
technologically behind. Government-led investments have spurred gradual progress, but the core trade

structure still reflects limited global reach and high foreign dependence.

4.2 Comparing Intra-Industry Trade Trends

This part examines intra-industry trade in semiconductor manufacturing equipment between the ROK

and its major partners, China and Japan, using the GL index and IT metrics.

The ROK’s intra-industry trade with China remains limited. In 2023, the GL index for ROK-China trade
stood at 0.39, indicating a largely one-way trade dominated by ROK exports. This is supported by a high
export IT index (1.8), reflecting strong Chinese demand, while the import IT index (0.5) shows minimal
Korean reliance on Chinese equipment. These figures highlight China’s role as a key export market, but

not a significant supplier.

Comparative Trends in Grubel-Lloyd (GL) Indices for the Semiconductor
Manufacturing Equipment Industry (2018-2023)
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Trade with Japan is even more unbalanced. The GL index for ROK-Japan trade is just 0.16, revealing
minimal reciprocal exchange. While the ROK’s export IT index with Japan is 1.1, its import IT index
is higher at 1.4, underscoring the ROK’s dependence on Japanese equipment. Japan remains a core
supplier, particularly in advanced segments like photolithography, etching, and deposition, where Korean
capabilities remain limited. Despite the ROK’s push for localization, these indicators reveal continued

structural reliance on Japanese high-end machinery.
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4.3 Strengths and Patterns in Trade Relationships

Figure V.9 illustrates the ROK’s bilateral IT in semiconductor manufacturing equipment with China and
Japan between 2018 and 2023, highlighting the structural asymmetries in the ROK’s trade relationships.
The ROK’s export IT index with China remained high throughout the period, ranging from 1.8 to 2.6,
reaffirming the ROK’s role as a key supplier to China’s expanding semiconductor industry. Although the
index declined to 1.8 in 2023, it still indicates export levels well above global averages. In contrast, the
ROK’s import IT index from China remained low (0.2-0.5), suggesting limited sourcing from Chinese firms.
This asymmetry underscores China’s reliance on foreign — particularly Korean — equipment, although
recent shifts point to two emerging trends: the gradual localization of Chinese equipment production and

the impact of U.S.-led export controls limiting Korea’s shipments of advanced tools to China.

By contrast, the ROK’s trade with Japan reveals a structurally import-dependent relationship. The ROK’s
export IT index to Japan remained modest (0.8-1.1), indicating limited market access for Korean equipment,
while the import IT index consistently exceeded 1.5 — peaking at 1.8 — demonstrating sustained dependence
on Japanese suppliers. This reflects Japan’s enduring technological leadership in critical equipment
categories such as photolithography, etching, and deposition. Despite the ROK’s ongoing localization
efforts, the persistently high import intensity with Japan suggests that strategic reliance on Japanese

manufacturing tools remains deeply embedded and difficult to offset in the short term.

Comparative Trends in Trade Intensity (IT) Indices for the Semiconductor
Manufacturing Equipment Industry (2018-2023)
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5. Trade Dynamics in Semiconductor Materials and Parts
5.1 Comparing Competitiveness Across Regions

Figure V.10 presents a comparative analysis of the international competitiveness of Japan, China, and
the ROK in the semiconductor materials and parts industry using the TSI and the RSCA. The results

underscore the distinct strategic positions of the three countries within the global value chain.

Japan consistently ranks in the first quadrant (TSI > O, RSCA > 0), maintaining a leading position marked
by strong export orientation and pronounced comparative advantage. This is particularly evident in high-
precision, high-value segments such as photoresists, CMP slurries, and advanced packaging materials.
Japan’s competitiveness is rooted in long-term investment in R&D, stringent quality control, and vertically

integrated production systems.

China, while historically import-reliant, has recently moved toward export specialization. Both the TSI
and RSCA indices have turned positive, signaling the emergence of a nascent comparative advantage.
This shift reflects robust state-led investments, particularly in base and intermediate materials, as well
as the benefits of a large domestic market. Although China remains dependent on foreign suppliers for

advanced inputs, it is gaining competitiveness in cost-sensitive segments.

Comparative Trends in the Competitiveness of Semiconductor Materials
and parts (2008-2023)
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The ROK, by contrast, occupies a transitional position. Its TSI hovers near zero, suggesting a relatively
balanced trade structure with a slight import surplus, while its RSCA shows modest but positive values.
The ROK has advanced in select areas such as specialty chemicals and encapsulants but continues to
rely on Japan for critical high-end materials. In response, the ROK has elevated materials localization to
a national strategic priority, emphasizing R&D investment, supply chain resilience, and efforts to improve

global competitiveness.

Overall, the three countries exhibit differentiated trajectories: Japan as a mature leader with entrenched
advantages, China as a rapidly advancing challenger, and the ROK as a strategically positioned actor seeking

to upgrade its capabilities in targeted segments of the semiconductor materials and parts industry.

5.2 Comparing Intra-Industry Trade Trends

Figure V.11 examines the ROK’s intra-industry trade patterns in semiconductor materials and parts with China
and Japan using the GL Index and IT metrics. The GL Index serves as a measure of the extent to which trade is

reciprocal within the same product category, providing insight into the structural nature of bilateral exchanges.

The ROK’s trade with China exhibits a high degree of integration. The GL index reached 0.98 in 2023,
indicating near-balanced intra-industry trade. This reflects a well-balanced structure, supported by high
IT indices in both directions. Korean firms export materials such as encapsulants and etching gases to
Chinese fabrication and packaging facilities, while Chinese-made inputs are imported into the ROK for
further processing or final assembly. Despite China’s growing localization efforts, the two economies

remain deeply interconnected through complementary functions across the materials supply chain.

3% Comparative Trends in Grubel-Lloyd (GL) Indices for Semiconductor
Materials and parts (2018-2023)
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In contrast, the ROK’s trade with Japan remains structurally asymmetric. The GL index stood at 0.46 in
2023, suggesting limited reciprocity in trade flows. While both export and import IT indices are high, the
ROK’s imports from Japan dominate the relationship, particularly in high-purity, high-precision materials
such as photoresists, silicon wafers, and hydrogen fluoride — key inputs for advanced semiconductor
production. Since Japan’s imposition of export controls in 2019, the ROK has intensified efforts to localize
the production of critical materials. Although progress has been made, particularly in select substitute
products, the ROK remains reliant on Japanese suppliers in technologically advanced segments. The
persistent trade imbalance underscores the limitations of current localization strategies in closing the

competitive gap with Japan.

5.3 Strength and Patterns in Trade Relationships

Figure V.12 presents trends in the ROK’s export and import IT indices with China and Japan in the
semiconductor materials and parts sector from 2007 to 2023, offering insights into the structure and
evolution of the ROK’s bilateral trade relationships. With China, the ROK’s export IT index has remained
consistently high, peaking at 3.7 in 2021 and remaining well above the global average in 2023. This
highlights China’s role as the ROK’s primary export market in this sector. In contrast, the import IT index
from China has gradually increased to 1.5 in 2023, indicating growing — though still moderate — reliance
on Chinese materials. The persistent disparity between the two indices reflects a structurally export-
oriented trade relationship, wherein the ROK supplies key intermediate inputs such as wafer chemicals,
encapsulants, and packaging substrates, while selectively importing complementary materials. Despite
China’s localization efforts, the data suggest that bilateral supply chain integration remains robust,
with both countries occupying complementary positions in upstream and midstream segments of

semiconductor production.

The trade pattern with Japan exhibits a markedly different structure. The ROK’s export IT index to
Japan has declined over time, reaching a low of 1.69 in 2017 before modestly recovering. In contrast, the
import IT index from Japan has remained consistently high, ranging from 2.8 to 3.2. Taken together, this
underscores the ROK’s sustained dependence on Japanese suppliers. This asymmetry reflects Japan’s
dominance in high-purity, high-performance materials — such as photoresists, hydrogen fluoride, and
specialty process gases — essential for advanced semiconductor manufacturing. Although the ROK has
intensified its localization efforts since Japan’s 2019 export controls, the persistent IT index gap illustrates
the challenges of substituting Japan’s technological leadership in critical materials. As such, the ROK’s

structural reliance on Japanese inputs remains a key constraint in its pursuit of supply chain resilience.
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Comparative Trends in Trade Intensity (IT) Indices for Semiconductor
Materials and parts (2018-2023)
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6. Conclusion and Policy Implications

This study has examined the semiconductor industries of the ROK, China, and Japan by analyzing trade
structures and patterns across memory and system semiconductors, manufacturing equipment, and
materials and parts. Utilizing key trade indicators — namely, the GL Index, IT Index, and TSI — the analysis

highlights both interdependence and asymmetries within the trilateral semiconductor value chain.

The findings reveal that while the three countries occupy distinct positions — Japan as a technology
supplier, the ROK as a manufacturing hub, and China as a demand center — trade structures remain
uneven, particularly in high-value segments such as manufacturing equipment and critical materials.
Intra-industry trade has increased in select sectors, yet many relationships continue to be dominated by

one-way trade flows, exposing supply chain vulnerabilities.

In memory semiconductors, the ROK leads as a global producer with a vertically integrated, export-
driven trade structure. China has emerged as a key partner, with growing mutual trade, while ties with
Japan have declined. In system semiconductors, intra-industry trade remains underdeveloped, particularly
in power, automotive, and analog ICs — segments crucial to future supply chain resilience and regional

cooperation.
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Manufacturing equipment and materials trade underscores Japan’s continued dominance, with the ROK
and China reliant on high-precision Japanese inputs. Despite localization efforts, both countries remain
structurally dependent on Japanese technologies. However, increasing trade integration between the ROK
and China in the materials segment indicates emerging complementarities and opportunities for deeper

cooperation.

Based on these insights, the following policy recommendations are proposed:

Establish a Trilateral Semiconductor Supply Chain Platform: Institutionalize cooperation via an East
Asia Semiconductor Supply Chain Council to enhance transparency, risk-sharing, and coordination in

critical supply chain segments.

Promote Joint R&D and Certification Harmonization: Develop common certification systems and
collaborative R&D initiatives in system semiconductors, advanced materials, and precision equipment to

improve interoperability and reduce redundancy.

Launch a ROK-China-Japan Materials & Parts Consortium: Leverage Japan’s engineering expertise,
the ROK’s application capabilities, and China’s production scale to build an integrated R&D and

commercialization ecosystem.

Expand Intra-Industry Trade through Functional Specialization: Support sectors with rising GL
indices through structured co-production networks, co-branding, and cross-border investments that

promote long-term mutual benefit.

Develop a Multilateral Semiconductor Governance Framework: Advance beyond technical
cooperation to establish shared rules and joint responses to export controls, investment screening, and

geopolitical risks shaping the global semiconductor order.

In sum, the ROK, China, and Japan are strategically positioned to build a resilient and complementary
regional semiconductor ecosystem. Trade indicators analyzed in this study not only underscore existing
dependencies but also point toward viable pathways for cooperative upgrading. A coordinated policy
approach — grounded in shared strengths and strategic interdependence — will be essential to ensuring
the long-term sustainability and competitiveness of the East Asian semiconductor supply chain in an

increasingly complex global environment.
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Strengthening Regional Resilience
Amid Global Trade Turbulence:
Foundations, Challenges, and the Way Forward'

This chapter summarizes and synthesizes the key findings and messages from the preceding chapters.
It provides an overview of the CJK economies and the broader ASEAN+3 region’s current resilience
amid the ongoing global trade turbulence, highlighting the previously outlined main building blocks
of regional cooperation that have supported economic stability and resilience, . It then examines the
existing challenges and gaps that could constrain the region’s ability to deepen regional integration
and cooperation in navigating future shocks in a more fragmented global environment, drawing from
the discussions in Chapters Il to V. Finally, it outlines key policy priorities to further strengthen regional

resilience and secure sustainable growth amid rising external uncertainties.

1 This Chapter is prepared by WANG Haobin and WU Yuhong, under the supervision of Allen NG (all from the Regional
Surveillance group in ASEAN+3 Macroeconomic Research Office (AMRO)). The authors would like to thank AMRO
Director, LI Kouging and AMRO Chief Economist, Hoe Ee Khor for the guidance and the useful comments. All views and
errors are that of the authors.
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The CJK economies, at the core of the broader ASEAN+3 region, are confronting the most profound
global trade shock in decades. As discussed in Chapter II, the sweeping tariffs announced by the United
States in April 2025 have triggered systemic disruptions in global trade. Along with these announcements
are subsequent shifts and uncertainties in U.S. trade policy, which are amplifying supply chain
fragmentation, fuelling financial volatility, and eroding investor and consumer confidence worldwide. For
CJK, which are deeply integrated into global trade and investment flows, these external shocks pose an
existential challenge to growth stability and long-term economic prosperity, with significant implications

for the broader regional outlook.

Despite the turbulence, CJK and the broader ASEAN+3 region are entering this episode from a position
of relative resilience and strength, as highlighted in Chapters Il and Ill. Over the past two decades, CJK
economies have steadily diversified their export markets, built up reserves buffer, strengthened intra-
regional ties, and led efforts to build institutional frameworks for cooperation across ASEAN+3 — all of
which now serve as critical buffers against external shocks. This resilience was built up over the year through

pursuance of sound macro policies, strict financial regulation, and structural transformation.

First, as outlined in Chapter Il, growth across CJK and the wider region has become increasingly driven
by robust domestic demand rather than reliance solely on external markets. Household consumption and
private investment have contributed an expanding share of GDP growth across ASEAN+3 economies
since the Global Financial Crisis, with China rebalancing toward consumption-led growth and Japan and
the ROK enhancing domestic demand through structural reforms. This internal dynamism, led by the CJK

economies, provides a vital anchor of stability as external markets become more volatile.

Second, export markets for CJK and ASEAN+3 economies have become more diversified, and intra-
regional trade has expanded significantly, creating stronger internal demand linkages. As discussed
in Chapter Il and Chapter lll, trade flows within ASEAN+3 now account for a substantial share of total
trade, reducing dependence on traditional markets like the United States and Europe. Deepening CJK-
ASEAN trade relations, in particular, have helped mitigate risks from any single market downturn, offering

alternative growth engines even amid global protectionist headwinds.

Third, CJK economies underpin some of the most resilient and sophisticated supply chains globally,
particularly in critical sectors such as semiconductors, as highlighted in Chapter V. The ROK leads in
memory chip manufacturing, Japan excels in semiconductor materials and equipment, and China has
rapidly scaled up its production capacity in electric vehicles and renewal energy products. Despite some
vulnerabilities, the depth of technological leadership, specialization, and interdependence among the

three economies offers a strong platform for supply chain durability against external disruptions.
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Fourth, the CJK economies, together with their ASEAN partners, have spearheaded the development of
strong institutional foundations for regional cooperation and integration discussed in Chapter IV, which
are more critical now than ever. Initiatives such as the Regional Comprehensive Economic Partnership
(RCEP), the ASEAN Economic Community (AEC), the Chiang Mai Initiative Multilateralization (CMIM), and
the ongoing efforts toward a China-Japan-ROK Free Trade Agreement (CJKFTA) represent deliberate
commitments in rules-based regionalism. These frameworks not only promote trade and investment
liberalization but also provide mechanisms for financial stability coordination and broader economic

resilience.

In short, while the global environment has turned dramatically against open trade and predictable
markets, the CJK economies — at the heart of the ASEAN+3 region — have spent the past decades laying
the groundwork for collective strength. The immediate challenge is to leverage these assets — domestic
dynamism, diversified trade, resilient supply chains, and robust regional cooperation — to navigate the

new turbulence and build an even stronger regional future.

Despite their formidable strengths, the CJK economies — along with the broader ASEAN+3 region — face
persistent challenges that could constrain their ability to fully capitalize on existing resilience. While the
foundations are solid, the edifice of regional integration remains incomplete, with important gaps that
must be addressed to ensure sustainable growth and stability amid a more fragmented global economy,

as discussed in Chapters Il to V.

One major constraint is the relatively limited degree of intra-CJK trade integration. Intra-CJK trade
accounts for only about a quarter of total trade among China, Japan, and the ROK, a level that highlights
the potential for deeper economic interdependence. Despite strong industrial complementarities and
geographic proximity, the region’s economies remain vulnerable to external demand shocks, underscoring

the need to strengthen intra-regional linkages, as highlighted in Chapter IIl.

At the same time, the region’s sophisticated supply chains exhibit strategic vulnerabilities, particularly
in critical sectors such as semiconductors. As discussed in Chapter V, while China, Japan and the ROK
each lead in different parts of the value chain — from memory production to semiconductor materials
and manufacturing equipment — stronger trilateral collaboration could further enhance supply chain
resilience. Overreliance on specific production nodes and the impact of export controls on key inputs have

heightened risks of disruption amid rising geopolitical tensions.
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Regulatory fragmentation and the persistence of non-tariff barriers also remain major challenges to
seamless regional integration. Although RCEP has significantly reduced tariff barriers, divergences
in technical standards, customs procedures, and investment regulations continue to impede efficient
trade and investment flows across the region, as outlined in Chapter IV. Without greater regulatory
convergence, CJK and ASEAN+3 economies may struggle to fully optimize regional value chains and

sustain competitiveness.

Financial vulnerabilities remain an important consideration as the region navigates a more volatile global
environment. Financial market development across ASEAN+3, including parts of CJK, remains uneven,
with varying levels of depth, liquidity, and resilience. These differences could leave some economies more
susceptible to capital flow volatility and currency pressures. The CMIM remains an important regional
liquidity backstop and a key pillar of ASEAN+3’s financial safety net. However, the facility has not been
activated to date, highlighting the continued need to further enhance its accessibility, operational
readiness, and effectiveness to ensure that it can serve as a robust support mechanism during periods of

financial stress.

Compounding these structural challenges are intensifying external headwinds. The escalation of trade
and technology tensions — including new tariffs, shifting trade and investment policies, and restrictions
on critical technologies — threatens to fragment global value chains and restrict market access for CJK
and ASEAN+3 economies. These developments add to the complexity of the external environment and

reinforce the urgency of further strengthening regional resilience.

In sum, while the CJK economies and the broader ASEAN+3 region have built substantial buffers over
the past decades, significant structural gaps in intra-regional trade, supply chain cooperation, regulatory
harmonization, and financial safety nets remain. Addressing these challenges through strengthened
regional collaboration will be critical to safeguarding the region’s growth prospects and enhancing

resilience in an increasingly uncertain global economy.

3. Policy Agenda to Fortify Regional Resilience

Building on the gaps and challenges identified in earlier chapters, several policy priorities emerge to

further strengthen regional resilience and integration.

Deepen regional economic integration through institutional upgrades

CJK economies should continue to take the lead in advancing the negotiation and conclusion of a high-
standard China-Japan-ROK Free Trade Agreement (CJKFTA), as discussed in Chapter Ill. While RCEP has

established an important baseline for regional liberalization, a successful CJKFTA could further deepen
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economic integration by expanding market access, enhancing services trade, and supporting broader
cooperation in emerging sectors. Consolidating the trilateral economic space through such an agreement
would significantly strengthen intra-regional demand, investment flows, and supply chain connectivity,

helping to address the relatively low level of intra-CJK trade dependency highlighted earlier.

In parallel, CJK and ASEAN+3 economies should continue efforts to harmonize standards, customs
procedures, and investment-related rules across the region. As noted in Chapter 4, despite substantial
progress in tariff liberalization under RCEP, non-tariff barriers and regulatory divergences remain key
obstacles to seamless regional production networks. Greater alignment in technical standards, mutual
recognition efforts, and streamlined customs practices could help facilitate more efficient trade and

investment across borders and bolster the competitiveness of regional value chains.

Looking ahead, there are also opportunities to further advance trade facilitation by leveraging digital
technologies. While not explicitly covered in previous chapters, strengthening cooperation on electronic
customs procedures, promoting the use of digital documentation, and supporting initiatives to enhance
transparency and efficiency in cross-border trade would complement broader efforts to build resilient and

future-ready supply chains, a theme emphasized in Chapter V.

Strengthen strategic supply chain cooperation in critical industries

Strengthening the resilience and future readiness of regional supply chains should become a central
strategic objective for CJK and the broader ASEAN+3 region. As highlighted in Chapter V, the
semiconductor sector — where CJK economies collectively maintain global leadership — presents both
strengths and vulnerabilities and offers a key opportunity for deeper trilateral cooperation. Pursuing
coordinated strategies, including co-investment in fabrication facilities, joint research and development
of next-generation chips, and efforts to secure upstream materials, would help enhance the collective

resilience of the region’s critical industries.

Beyond semiconductors, there is significant scope for broader regional industrial cooperation in emerging
sectors such as electric vehicles, renewable energy equipment, and green hydrogen. While not the
primary focus of earlier chapters, strengthening collaboration in these areas would build on the region’s

existing industrial complementarities and contribute to diversifying future growth engines.

Investments in “resilient supply chain corridors,” integrating logistics infrastructure, digital monitoring
systems, and green transport networks would also further bolster supply chain robustness. Public-private
partnerships (PPPs) could play a central role in mobilizing the necessary financing and expertise to
support such initiatives, complementing broader efforts to bolster the resilience of regional production

networks discussed earlier.
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Enhance regional financial cooperation and safety nets

Financial resilience remains a fundamental pillar for ensuring broader economic and financial stability in
the ASEAN+3 region. As discussed in Chapter IV, continued efforts to further enhance regional financial
safety nets, including the CMIM, will be important to strengthen the region’s capacity to manage future
shocks. Measures that promote the operational readiness, effectiveness, and responsiveness of regional

mechanisms can help reinforce confidence in the region’s collective financial arrangements.

At the same time, strengthening regional surveillance and risk monitoring frameworks remains essential.
Institutions such as the ASEAN+3 Macroeconomic Research Office (AMRO) can continue to play a key
role in providing timely analysis, early warning signals, and policy-relevant research to support member

economies in navigating an increasingly complex global environment.

Looking ahead, initiatives that enhance cross-border payment linkages and settlement systems can
contribute to strengthening regional monetary resilience and reducing exposure to external financial
shocks. Expanding cooperation into emerging areas such as green finance, fintech regulation, and digital
asset governance could help position the ASEAN+3 region at the forefront of global financial innovation

and sustainability efforts.

Driving structural transformation through digital and green transitions

Advancing structural transformation is critical for unlocking the region’s long-term growth potential, as
emphasized in Chapter Il. The CJK economies, with their technological leadership, economic scale, and
deep integration into regional supply chains, are well positioned to spearhead efforts to drive structural

changes that foster more dynamic, resilient, and sustainable growth across ASEAN+3.

Strengthening cooperation in the digital economy — including initiatives to promote cross-border data
flows, facilitate digital trade, support technology diffusion, and enhance cybersecurity collaboration —
would accelerate productivity gains and innovation across the region. Deeper digital integration would
not only improve regional connectivity but also create new opportunities for small and medium-sized

enterprises (SMEs) and startups, contributing to broader and more inclusive economic upgrading.

At the same time, advancing the green transition will be crucial for positioning the region for future
competitiveness. Promoting sustainable finance, harmonizing environmental standards, and investing
in renewable energy and climate-resilient infrastructure would support the shift toward a low-carbon
economy, in line with the shared goal of fostering more sustainable and inclusive growth highlighted in

earlier chapters.
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Cross-border investments in sustainable infrastructure — such as regional energy grids, electric vehicle
networks, and smart cities — would reinforce regional supply chains, deepen intra-regional connectivity,
and contribute meaningfully to global efforts to address climate change. Taken together, these initiatives
would help the ASEAN+3 region revitalize its structural transformation process and realize its untapped

productivity potential over the long term.

Embrace strategic regional leadership in a fragmenting global economy

Looking ahead, CJK economies, in collaboration with their ASEAN partners, are well placed to play a
global leadership role in strengthening open, inclusive, and rules-based economic cooperation. Building
on the region’s efforts to deepen trade, investment, and financial linkages as discussed in previous
chapters, CJK economies can help sustain regional stability and promote constructive engagement with
the broader global economy. In an increasingly fragmented world marked by rising protectionism and

geopolitical tensions, ASEAN+3’s continued commitment to openness and cooperation will be critical.

Active participation in multilateral forums — including trade, digital economy, and sustainability platforms
— would allow the region to contribute substantially to global rule-making efforts. Engaging with
emerging frameworks, sharing best practices, and collaborating with like-minded economies will help

shape a fair and open international economic system.

Strengthening external partnerships and diversifying economic ties — including with partners in the
European Union, South Asia, Africa, and Latin America — would also enhance the region’s resilience and

expand opportunities for growth in an increasingly multipolar world.

By pursuing pragmatic and forward-looking steps toward deeper regional integration, more resilient
supply chains, financial cooperation, digital innovation, and diversified external engagement, CJK and
ASEAN+3 economies can not only safeguard their own prosperity but also contribute positively to global

economic resilience and sustainable development.
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