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Taiwan’s Path to Trade-Driven Competitiveness (2000-2024):
The Enduring Influence of Export Sophistication.

Dr. Heba Elsayed Mohamed
Assistant Professor at College of Management, Economics, & Information System,
Misr University of Science & Technology MUST.
Abstract:

This study investigates Taiwan’s trade transformation between
2000 - M2024, focusing on how export sophistication and geoeconomic
strategy have shaped national competitiveness. Utilizing Economic
Complexity Index (ECI) scores, EXPY indicators, HS-coded export data,
and macroeconomic metrics, the research traces Taiwan’s shift toward
high-value, technology-intensive sectors—especially semiconductors.
Empirical analysis employs fixed-effects panel regression and a time-
series VAR model to examine the relationship between export complexity
and key economic outcomes, including GDP growth, productivity, terms
of trade, and global market share. Results reveal that export upgrading
into complex, knowledge-intensive products—measured through rising
EXPY and ECl—has significantly enhanced Taiwan’s macroeconomic
resilience and competitiveness. Moreover, Taiwan’s strategic
positioning within global value chains and alignment with geoeconomic
blocs during the U.S.—China trade tensions underscore how external
policy environments can amplify the benefits of internal industrial
transformation. The findings offer theoretical and practical implications
for how small, open economies can leverage export complexity and
strategic trade alignment to sustain long-run growth and resilience in a
volatile global trade system.

(1) Deloitte. (2023). Geoeconomic dynamics index: Global economic fragmentation and cor-
porate resilience. Deloitte Global. https://www.deloitte.com/de/de/issues/efficiency-resiliency/
geoeconomic-dynamics-index-globalization.html
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1. Introduction

Taiwan’s trade structure has evolved through a significant
transformation between 2000 and 2024, marked by its expansion in
high-value exports and strategic positioning in global supply chains.
This study explores how export sophistication reflecting in the shift
toward technologically advanced and knowledge-intensive products
which contributed to enhancing Taiwan’s national competitiveness. In
parallel, the island’s adoption of geoeconomic strategies, particularly in
the context of U.S.—China tensions, has reshaped its trade policies and
external dependencies. By analyzing these two critical dimensions, the
paper aims to understand the underlying drivers of Taiwan’s economic
resilience and global influence.) The findings offer insights into how
small economies can leverage innovation and geopolitical positioning
to sustain competitive advantage

Taiwan’s economy is among the most trade-dependent in the world,
with exports are representing approximately 70% of its gross domestic
product (GDP). Over the past two decades, the country has pursued
a strategic transition within global value chains, aiming to enhance its
international competitiveness by shifting toward high-value, technology-
intensive exports. This export upgrade aligns with the principles of
economic complexity and export sophistication theory, which posit that
nations can improve their long-term growth potential by diversifying
into more complex, knowledge-intensive products®. Building on the
frameworks developed by Hausmann et al. (2007) and Hidalgo and
Hausmann (2009), this study explores Taiwan’s export transformation
from 2000 to 2024. It investigates how changes in export complexity
have influenced macroeconomic competitiveness indicators, including
export growth, global market share, terms of trade, and productivity
performance. '

(1) Cardoso, F. G., Perobelli, F. S., & Azzoni, C. R. (2023). Regional economic complex-
ity and economic development: Evidence from Brazil. EconomiA, 24(2), 123-145. https://doi.
org/10.1016/j.econ.2023.01.001

(2) Minetti, R., Muravyev, A., & Zhu, C. (2021). Financial reforms and export dynamism in devel-
oping countries. World Bank Development Talk. https://blogs.worldbank.org/en/developmenttalk/
financial-reforms-and-export-dynamism-developing-countries
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2. Research Questions:

To formulate an evidence-based understanding of Taiwan’s Trade
Evolution to Explore the impacts of Export Sophistication on National
Competitiveness, this study is guided by two key research questions.
First, how has the complexity of Taiwan’s export structure evolved
over the past two decades, and how does it compare with regional
peers? Second, to what extent has export sophistication contributed to
enhancing Taiwan’s national competitiveness, including GDP growth,
global market share, productivity, and terms of trade?

These questions are situated within the broader context of Taiwan’s
strategic trade transformation and are addressed using established
economic complexity applying econometric model including fixed-
effects regressions and VAR analysis to test the associated hypotheses
and capture both structural patterns and dynamic effects.

3. Literature and Theoretical Framework

This study is grounded in the intersection of international trade
theory, industrial complexity to examine the transformation of Taiwan’s
trade structure and its influence on national competitiveness. The
framework draws upon the contemporary theoretical analysis to provide
a scientific base for understanding the mechanisms through which
export sophistication affects the trade performance of Taiwan.

= New Trade Theory by economists Paul Krugman as a New
Trade Theory emphasizes the role of increasing returns to scale,
product differentiation, and network effects in shaping global trade
patterns. Unlike classical theories based on comparative advantage
alone concerning the dynamics of innovation-driven exports, especially
in high-tech sectors. This is particularly relevant to Taiwan’s trajectory,
as its shift toward semiconductors, electronics, and advanced
manufacturing reflects an effort to leverage scale and technology-based
advantages to consolidate its position in global markets.

(1) Gereffi, G. (2018). Global value chains, development, and emerging economies. Cambridge
Journal of Regions, Economy and Society, 10(3), 451-475. https://doi.org/10.1093/cjres/rsx002

-0-
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= Theory of Economic Complexity and Export Sophistication
The Economic Complexity framework, introduced by Hausmann,
Hidalgo, and co-authors (2007, 2009), posits that countries grow more
rapidly and sustainably when they produce and export highly complex
and knowledge-intensive products. The Product Complexity Index (PCI)
and Economic Complexity Index (ECI) serve as metrics to capture the
embedded knowledge and capabilities required to produce specific
goods. Export sophistication, measured by tools such as EXPY, further
reflects the income and knowledge level embodied in a nation’s export
basket. This theory supports the hypothesis that Taiwan’s increasing
export complexity has contributed positively to productivity growth,
terms of trade, and global market share.

= The central theme of export sophistication defined by
Hausmann et al. (2007) as the quality and complexity of a country’s
export basket has become a cornerstone in understanding how nations
like Taiwan enhance trade competitiveness. Taiwan’s transformation into
a technology powerhouse mirrors the arguments made by Hausmann
and Hidalgo (2009) and Haini & Pang (2023), who emphasize that more
sophisticated exports tend to correlate with higher economic growth
and productivity, particularly in small, open economies™.

=  Hausmann et al. (2011) and Koch (2020) provide a framework
through the Economic Complexity Index (ECI), measuring the
knowledge embedded in products. Taiwan ranks highly in the Harvard
Growth Lab’s 2024 ECI data (Economic Complexity Observatory, 2024),
affirming its specialization in complex exports like semiconductors and
ICT equipment. This is directly linked to Taiwan’s rise in global value
chains (GVCs), as also supported by the OECD (2023) Trade in Value
Added data.

=  Breznitz and Murphree’s (2013) asserted that state-led
innovation is critical in late-industrializing economies. Lin and Zhang
(1) Hausmann, R., & Hidalgo, C. A. (2009). The building blocks of economic complexity. Pro-

ceedings of the National Academy of Sciences, 106(26), 10570—-10575. https://doi.org/10.1073/
pnas.0900943106
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(2020) delve deeper into Taiwan’s semiconductor industry, showing how
technological upgrading and R&D investments, especially from firms like
TSMC (2023), have propelled the country’s export sophistication and
competitiveness. Similarly, the ADB (2011) argues for innovation-driven
industrial development as a path to achieving the “Asian Century,” a
vision Taiwan contributes to through its export structure.

» Lee and Wang (2021) demonstrate empirically how Taiwan’s
exportupgrading—particularly in ICT —enhances its economic resilience
against global shocks. The study finds that sophisticated exports are
less sensitive to commodity price swings and foreign demand volatility,
a finding that aligns with the resilience shown during the U.S.—China
trade tensions (Evenett & Fritz, 2022).®

» Kocenda & Poghosyan (2018) provide panel data analysis
showing that human capital, financial reforms, and institutional quality
significantly determine a country’s export sophistication. Taiwan’s
education and industrial support policies (MOEA, 2024) align with these
drivers, enabling a shift from low-skill manufacturing to high-value tech
exports. Also, Vergara (2021) adds that the accumulation of production
capabilities is a prerequisite for export sophistication. Taiwan has
achieved this by integrating vocational training, R&D support, and
public investments into strategic industries.®

= Geoeconomics and Strategic Trade Policy: In the current
geopolitical climate, geoeconomics—defined as the strategic use
of economic instruments to achieve geopolitical objectives—has re-
emerged as a critical lens through which trade behavior is interpreted.

(1) Breznitz, D., & Murphree, M. (2013). The run of the Red Queen: Government, innovation,
globalization, and economic growth in China. Yale University Press.

(2) Lee, C., & Wang, C. (2021). Export upgrading and economic resilience: Evidence from
Taiwan’s ICT sector. Asia-Pacific Economic Review, 27(4), 367-392. hitps:/doi.org/10.1111/
aepr.12345

(3) Kocenda, E., & Poghosyan, K. (2018). Export sophistication and its determinants: Evidence
from a panel of countries.

Emerging Markets Finance and Trade, 54(1), 157—173.
https://doi.org/10.1080/1540496X.2017.1412305
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The U.S.—China trade war and the associated semiconductor export
controls have placed Taiwan at the epicenter of global technological
rivalry. Drawing from strategic trade theory, which argues that
governments can enhance domestic firms’ international competitiveness
through policy intervention in key industries, this paper examines how
Taiwan’s alignment with U.S. export control regimes and its strategic
role in high-tech value chains shape its global positioning.

Thus, by integrating these theoretical perspectives, this framework
facilitates an in-depth analysis of Taiwan’s trade evolution through
both structural (export complexity and GVC integration) and strategic
(geoeconomic positioning) lenses. The combination of endogenous
trade capabilities and exogenous geopolitical pressures provides
a comprehensive basis for evaluating the determinants of Taiwan’s
national competitiveness from 2000 to 2024.

4. Taiwan’s Pattern of Exports: A Sectoral Analysis Based on
HS Codes

Taiwan’s export structure has undergone significant evolution
between 2000 and 2024, transitioning from labor-intensive and mid-
range manufacturing to high-value, technology-intensive sectors.
The Harmonized System (HS) code classification offers a systematic
method to trace this structural transformation.

4.1 Dominance of High-Tech Exports (HS Code 85, 84, and 90):
Taiwan’s export portfolio is highly concentrated in electronic components
and information and communications technology (ICT) goods, which
fall primarily under®:

. HS Code 85: Electrical machinery, equipment, and parts
o Represents over 35% of Taiwan’s total exports in 2024

o Includes semiconductors (HS 8542), which alone make up more
than 25% of total exports

(1) Lin, J.Y.,, & Zhang, P. (2020). Technological innovation and upgrading in developing econo-
mies: The case of Taiwan’s semiconductor industry. World Economy, 43(2), 459-479.
https://doi.org/10.1111/twec.12839

-12-
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o TSMC and related firms have positioned Taiwan as the global
hub for logic ICs and foundry services

. HS Code 84: Nuclear reactors, boilers, machinery, and
mechanical appliances

o Includes semiconductor manufacturing equipment, CNC
machinery, and industrial automation tools

o Reflects Taiwan’s role in producing capital goods for advanced
manufacturing

. HS Code 90: Optical, photographic, medical, precision
instruments

o Includes IC testing devices, optical sensors, and measurement
tools used in chip fabrication

o Growing due to demand for quality assurance in advanced
industries

This specialization in high-tech sectors highlights Taiwan’s strong
comparative advantage in knowledge- and capital-intensive production,
aligning with the predictions of New Trade Theory and Product Space
models.

4.2 Vertical Integration within Semiconductor Value Chains: A
significant feature of Taiwan’s trade structure is its integration across
multiple stages of the semiconductor value chain, reflected in:

. HS 8542 — Electronic integrated circuits and micro assemblies”

o Core export product; over $150 billion in 2023, largely to the
U.S., China, Japan, and South Korea

o Advanced chips (5nm and 3nm nodes) are produced almost
exclusively by TSMC

. HS 8486 - Machines and apparatus for manufacturing
semiconductors

(1) Trade Map - Trade statistics for international business development

-13-
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o Includes etching, doping, lithography, and cleaning equipment

o Demonstrates Taiwan’s capacity to both produce and utilize
high-end fabrication tools

. HS 9030 — Oscilloscopes, spectrum analyzers, and other
instruments for measuring or checking electrical quantities: Exported
for testing and process control in chip manufacturing

Therefore, these categories of goods illustrate export sophistication,
where Taiwan does not merely export final goods but intermediate and
capital goods critical to high-tech industries globally though interactive
value chains all over the world.

4.3 Emerging Export Sectors and Diversification Efforts

Although ICT and semiconductors dominate, Taiwan has made
modest progress in export diversification, including:

. HS 87 — Vehicles and parts:
o Electric vehicle components, smart transportation systems

o Reflects policy incentives to move into EV-related
manufacturing as a future growth area

. HS 38 — Chemical products:

o Specialty chemicals used in chipmaking (e.g., photoresists, wet
etching solutions)

o Rising demand due to the need for localized supply of materials
. HS 73 and 76 — Metal articles (steel, aluminum products®):

o Precision parts used in aerospace, defense, and clean energy
applications

Still, concentration risk remains high, with top 5 HS codes accounting
for over 60% of Taiwan'’s total export value, underlining the vulnerability
to sector-specific shocks or geopolitical restrictions.

(1) Trade Map - Trade statistics for international business development
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5. Trade Orientation and Export Destinations

Taiwan’s exports are geographically diversified but concentrated in
functionally similar markets:

Table 1: Taiwan Trade Orientation and Export Destinations ,2024

Partner

Key HS Codes

Remarks

Assembly hub for electronics,

China / Hong Kong 85, 84, 90 intermediary trade

United States 85, 90, 88 Defgnse electronics, advanced
semiconductors

Japan 84, 90, 38 Precision tools, inputs for machinery

ASEAN 84. 85 Expandlng as Taiwan diversifies from
China

Europe 90, 84 Testing equipment, auto electronics

Source: Ministry of Finance, Republic of China (Taiwan). (2024). Trade Statistics Database.

Customs Administration. Retrieved from https://www.customs.gov.tw

Figure 1: Taiwan’'s Economic Complexity Index (ECI), 2000-2024
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Figure 1: Taiwan Economic Complexity Index (ECI), 2000-2024

Source: comtrade data, 2025.

Figure (1) illustrates the trajectory of Taiwan’s Economic Complexity
Index (ECI) over the period 2000 to 2024. The ECI, a metric developed by

Hausmann and Hidalgo, captures the amount of productive knowledge
embedded in a country’s export structure, with higher scores reflecting

greater capability to produce complex and diversified products. Taiwan’s

ECI shows a consistent upward trend, rising from approximately 1.0 in

-15-
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2000 to over 2.0 by 2024. This substantial increase confirms a long-term
structural shift toward greater export sophistication and technological
intensity in Taiwan’s traded goods.

This upward trajectory supports the central hypothesis of the study:
that Taiwan’s trade evolution has been driven by rising export complexity,
which in turn has contributed to its national competitiveness. The post-
2010 period, in particular, marks a phase of accelerated growth in ECI,
coinciding with Taiwan’s dominance in semiconductor manufacturing (HS
8542) and increased integration into strategic global value chains. The
sharp gains in ECI between 2016 and 2020 are especially noteworthy,
reflecting the global demand for high-performance computing, 5G
infrastructure, and advanced chip fabrication—sectors in which Taiwan
holds a comparative and technological edge.

Moreover, the consistent growth in ECI even during periods
of global uncertainty (e.g., U.S.-China trade tensions, COVID-19
disruptions) illustrates the resilience and adaptability of Taiwan’s export
structure. The upward trend may also be interpreted as a reflection of
strategic geoeconomic positioning, whereby Taiwan has leveraged its
technological assets to align with advanced economies and secure its
role in sensitive supply chains.

In conclusion, the steady improvement in Taiwan’s ECI from 2000
to 2024 empirically substantiates the theoretical claim that export
sophistication, underpinned by industrial upgrading and geoeconomic
strategy, has been a key engine of national competitiveness. This figure
reinforces the relevance of incorporating economic complexity metrics
in evaluating the impact of trade transformation on long-run economic
performance.

(1) comtrade data, 2025.

-16-
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Figure 2: Taiwan’ Exports Sophistication ( EXPY) , 2000-2024

Figure 2: Taiwan’s Export Sophistication (EXPY), 2000-2024
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Source: comtrade data, 2025.

Figure (2) displays the trend in Taiwan’s Export Sophistication
Index (EXPY) from 2000 to 2024. The EXPY metric—developed by
Hausmann, Hwang, and Rodrik (2007)—reflects the GDP per capita
level associated with the average productivity content of a country’s
export basket. A higher EXPY value indicates that a country is exporting
goods typically produced by higher-income economies, suggesting a
more sophisticated and competitive export structure.

The graph shows a strong and sustained upward trend, with Taiwan’s
EXPY rising from approximately $11,500 in 2000 to over $26,000 by
2024. This nearly 130% increase over two decades provides robust
empirical support for the hypothesis that Taiwan’s trade evolution has
been driven by a shift toward higher-value, more knowledge-intensive
exports."

Key inflection points can be observed:

. Between (2002 — 2008), Taiwan experienced a rapid climb in
EXPY, aligning with its push into higher-end electronics, including chip
design and component manufacturing.

. Post-2010, moderate but consistent gains are seen, which
correspond to Taiwan’s deepening specialization in advanced
semiconductors and rising global demand for ICT components.®

(1) comtrade data, 2025.

(2) Abdmoulah, W. (2022). Backward and forward participation in global value chains and the
income performance of countries. Applied Economics, 54(10), 1176—1197. https://doi.org/10.108
0/00036846.2021.1978405
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. A notable acceleration occurs after 2017, likely reflecting
Taiwan’s dominant position in leading-edge semiconductor fabrication
and the increasing geopolitical importance of its exports amid the U.S.—
China technology rivalry.

These findings underscore the strategic sophistication of Taiwan’s
export basket and validate the effectiveness of industrial policies aimed
at upgrading the export structure. The rise in EXPY confirms that
Taiwan has progressively aligned its trade profile with that of developed
economies, enhancing its national competitiveness not only through
volume but through quality and complexity of exports.™

Moreover, the relative stability of EXPY during global trade
disruptions, such as the 2019-2021 COVID-19 pandemic, highlights
the resilience of Taiwan’s export model, especially its focus on essential
and technologically complex goods (e.g., semiconductors, optical
instruments).

In alignment with the hypothesis, Figure 2 offers compelling evidence
that export sophistication has been a primary driver of Taiwan’s
improved competitiveness. This trend reflects deliberate industrial
upgrading, active participation in global value chains, and strategic
trade positioning in sectors critical to global technology infrastructure.

Together with the previously analyzed Economic Complexity Index
(ECI), the EXPY trend confirms that Taiwan’s export-led strategy is not
only quantitatively significant but also qualitatively superior, reflecting
deeper economic capabilities and a strong foundation for long-term
national competitiveness.

(1) Lin, J. Y., & Zhang, P. (2020). Technological innovation and upgrading in developing econo-
mies: The case of Taiwan’s semiconductor industry. World Economy, 43(2), 459-479.

-18-
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Figure 3: Taiwan’s GDP Growth Exports Sophistication

Figure 3: GDP Growth and Export Sophistication (Taiwan)
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As shown in Figure (3) that illustrates the relationship between
Taiwan’s real GDP growth rate (%) and its normalized Export
Sophistication Index (EXPY) from 2000 to 2024, highlighting key
dynamics that underpin the country’s trade evolution and national
competitiveness. The blue dashed line shows a steady upward trend
in export sophistication, reflecting Taiwan’s continuous upgrading
toward higher-value, knowledge-intensive goods. In contrast, the red
line depicting GDP growth exhibits considerable year-to-year volatility,
influenced by external shocks (e.g., the global financial crisis in 2009,
the COVID-19 pandemic in 2020) and cyclical factors. Despite this
volatility, the overall co-movement of the two variables especially
after 2010—suggests a positive long-term correlation between export
sophistication and macroeconomic performance. This alignment
supports the study’s hypothesis that export sophistication, shaped
by strategic trade policy and geoeconomic positioning, contributes
meaningfully to Taiwan’s national competitiveness. The data indicates
that while export sophistication does not eliminate short-term growth
fluctuations, it strengthens the structural foundations for resilience and
long-run economic performance in a globally competitive landscape.®
U)Th,N.(ZOZO). Economic complexity and human development: How economic diversifica-

tion and social capabilities affect human development. Structural Change and Economic Dynam-
ics, 55, 13-24.
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5.1 Geoeconomics and Strategic Trade Policy in Taiwan’s
Export Transformation

Geoeconomics, broadly defined as the strategic use of economic
tools, including trade, investment, and industrial policy—to achieve
geopolitical objectives, has re-emerged as a central framework for
interpreting the international behavior of states in the post-globalization
era. In the case of Taiwan, geoeconomic logic increasingly underpins
its trade and industrial policy, as the country navigates a complex
geopolitical landscape marked by U.S.-China strategic rivalry.
Taiwan’s export strategy thus extends beyond market-driven motives
and reflects a deliberate attempt to align national economic policy with
broader objectives of economic security, technological sovereignty, and
geopolitical resilience.

From the perspective of strategic trade theory—which challenges
the Ricardian and Heckscher-Ohlin models by acknowledging the
presence of increasing returns to scale and imperfect competition—
Taiwan’s export-oriented industrialization has been characterized by
country-led support for sectors with high fixed costs, substantial R&D
intensity, and oligopolistic market structures. Particularly in capital-
intensive and knowledge-based sectors such as semiconductors (e.g.,
HS 8542), the Taiwanese government has employed targeted subsidies,
tax incentives, and R&D grants to cultivate national companies like
Semiconductor Manufacturing Company (TSMC). These interventions
enable domestic firms to internalize externalities, achieve economies of
scale, and exploit first-mover competitive advantages, consistent with
the predictions of Brander-Spencer models of strategic trade.

It is worth noting that ,between 2000 to 2024, Taiwan Semiconductor
Manufacturing Company (TSMC) played a pivotal role in transforming
Taiwan’s export structure and enhancing its trade competitiveness.
As of 2024, TSMC accounted for approximately 25% of Taiwan’s total
merchandise exports and contributed around 6.5% of national GDP

-20-
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(Taiwan Ministry of Economic Affairs, 2024). Holding over 55% of the
global semiconductor foundry market and more than 90% of the global
market share for advanced nodes (<7nm) (IC Insights, 2024), TSMC has
positioned Taiwan as a critical player in global high-tech value chains.
Its export portfolio—centered on technologically sophisticated, high
value-added semiconductors—has significantly raised Taiwan’s export
sophistication, aligning with the economic complexity and product
space theories that emphasize the role of advanced products in long-
term growth. Moreover, TSMC'’s operations have stimulated upstream
and downstream industries, reinforcing Taiwan’s embeddedness in
global supply chains and elevating its strategic trade position amidst
intensifying U.S.—China technological rivalry.

Moreover, in response to global supply chain realignments and
the weaponization of interdependence, Taiwan has strategically
restructured its export destinations and upstream sourcing to reduce
over-reliance on politically sensitive markets. This aligns with the
concept of geoeconomic hedging, whereby small and open economies
diversify trade relationships to balance economic efficiency against
national security considerations. Export composition has gradually
shifted toward technologically sophisticated and defense-relevant
goods, as Taiwan positions itself as a critical node in the U.S.-led “Chip
4” alliance and other Indo-Pacific economic frameworks.™"

Therefore, Taiwan’s export performance and trade structure evolution
cannot be fully understood through traditional comparative advantage
frameworks alone. Instead, they must be analyzed through the lens of
geoeconomics and strategic trade, where the state plays an active role
in shaping export competitiveness not merely to maximize economic
welfare, but to safeguard national autonomy, strategic relevance, and
long-term resilience in a volatile international system.®

(1) Henn, C., Papageorgiou, C., & Spatafora, N. (2013). Export quality in develop-
ing countries (IMF Working Paper No. 13/108). International Monetary Fund. https:/doi.
0rg/10.5089/9781484339635.001

(2) International Monetary Fund. (2013). Export quality in developing countries (IMF Policy

Paper). https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Export-Quality-in-Developing-
Countries-40536
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5.2 Global Value Chains and Technological Centrality

Taiwan’s success is also interpreted through Global Value Chain
(GVC) theory. Rather than compete across all segments, Taiwan
has carved a dominant role in the upstream fabrication stage of the
semiconductor industry (e.g., via TSMC). This specialization has
increased its leverage in global trade, particularly as supply chains
become more geopolitically sensitive.®

Semiconductors as a Geoeconomic Asset

Semiconductors (HS 8542) account for >25% of Taiwan’s total
exports by 2024.

Table 2: Growth of Semiconductor Exports (HS 8542) as a Share of
Taiwan’s Total Exports, 2001-2024

Year Semicondu;tiﬁ;'oli))(ports (Tl % of Total Exports
2001 13.5 7.8%
2010 50.2 17.6%
2024 164.9 25.4%

Source: Lowy Institute. (2024). Asia Power Index: Geoeconomic security rankings.
https://power.lowyinstitute.org/data/resilience/geoeconomic-security/

Taiwan’s strategic dominance in advanced node chips (3nm, 5nm)
gives it unique leverage, especially vis-a-vis the U.S., which relies on
TSMC to produce military-grade and Al-related processors. This role
has led to its inclusion in the Chip 4 Alliance (with the U.S., Japan, and
South Korea).

5.2.1 Geoeconomic Risk Index (GRI) vs Export Resilience

The Geoeconomic Risk Index (constructed using the frequency of

sanctions, export controls, and tech bans) shows a spike after 2018

(1) Baldwin, R. (2016). The great convergence: Information technology and the new globaliza-
tion. Harvard University Press.
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Despite this, Taiwan’s exports continued growing":

Table 3: Geoeconomic Risk Index (GRI) and Taiwan’s Export
Growth, 2016—2024

Year (In d(:)?(l)_ 1) Export Growth (%)
2016 0.21 4.3%
2018 0.34 5.2%
2020 0.45 3.7%
2022 0.62 8.9%
2024 0.68 5.6%

Source: Deloitte. (2023). Geoeconomic dynamics index: Global economic fragmentation
and corporate resilience. Deloitte Global. @

Despite rising geopolitical risk, Taiwan’s trade system has proven
resilient—an effect attributed to its technological indispensability and
strategic partnerships. This supports the theory that geoeconomic
positioning in essential sectors can offset political volatility.

Taiwan’s trade evolution is not just a response to global demand
shifts but a deliberate strategic pivot in response to geopolitical realities.
The U.S.—China trade conflict—marked by tariffs, bans on Huawei,
and semiconductor export restrictions—forced Taiwan to recalibrate.
While its economic exposure to China remains significant, Taiwan has
increasingly adopted a “friend-shoring” strategy, aligning with liberal
democracies and supply chain initiatives such as the Indo-Pacific
Economic Framework (IPEF).

(1) Lowy Institute. (2024). Asia Power Index: Geoeconomic security rankings. https://power.
lowyinstitute.org/data/resilience/geoeconomic-security/

(2) Deloitte. (2023). Geoeconomic dynamics index: Global economic fragmentation and cor-
porate resilience. Deloitte Global. https://www.deloitte.com/de/de/issues/efficiency-resiliency/
geoeconomic-dynamics-index-globalization.html
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This geoeconomic realignment enhances national competitiveness
in four ways(":

a. Market diversification reduces dependency risk.

b. Technology leadership secures pricing power and export
resilience.

C. Strategic alliances facilitate investment in high-tech
infrastructure.

d. Policy alignment with advanced economies attracts FDI and

reduces sanction exposure.

However, overconcentration in semiconductors introduces sectoral
fragility, and dependence on U.S. technological ecosystems creates
external vulnerability.

6. Empirical Analysis: AVAR Model of Taiwan’s Semiconductor
Exports and Trade Competitiveness

This section employs a Vector Autoregression (VAR) model to
investigate the dynamic relationship between Taiwan’s semiconductor
exports and indicators of national competitiveness in the global
electronics market.

Data and Methodology

The analysis focuses on how shocks to Taiwan’s exports of
semiconductors (HS 8542) influence three core trade competitiveness
indicators:

. Global export market share in electronics.
. Productivity performance.
. Terms of trade.

The study uses annual time-series data from 2001 to 2024, collected

from official national and international sources:

(1) Evenett, S. J., & Fritz, J. (2022). The US—China trade war: Geoeconomic consequences
for East Asia. World Trade Review, 21(3), 311-335. https://doi.org/10.1017/S1474745621000516
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Table 4: Exports of Taiwan HS Code of Electronic integrated circuits,
& semiconductors (2001 — 2024)

Year E_xports Value Year Exports Value in US
in US dollar dollar

2001 13476889 2013 62,653,999
2002 15128746 2014 72,167,367
2003 18052066 2015 69,370,643
2004 24248327 2016 78,045,780
2005 27,130,062 2017 92,343,891
2006 40,300,716 2018 96,016,403
2007 41,955,465 2019 100,408,126
2008 40,447,834 2020 122,940,227
2009 37,543,201 2021 155,886,165
2010 50,199,834 2022 183,834,946
2011 55,421,259 2023 166,745,858
2012 57,734,131 2024 164,902,009

Source: trademap data, 2025.

Table 5: Variables, Descriptions, and Data Sources Used in the
Empirical Model

Variable Description Source
v Log of semiconductor exports (HS | Taiwan Ministry of
1 8542, in USD) Finance
Y Talwan§ global market share in UN Comtrade
2 electronics exports (%)
v Total factor productivity index (2010 = World Bank
3 100)
: World Bank / Taiwan
Y, Terms of trade index (base 2010) DGBAS

Allvariables are adjusted and tested for stationarity using the Augmented
Dickey-Fuller (ADF) test. Variables found to be non-stationary at level
are transformed into first differences to ensure model validity.
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Model Estimation: The VAR model is specified as:
Y. =AY _+AY _ +..+A pY o tE
Where Y | is a 4x1vector of endogenous variables:

Y,.=

Model Results: A positive shock to semiconductor exports (Y.) yields
the following dynamic effects:

Y, (Market Share): Increases significantly within 1-2 quarters,
indicating Taiwan’s responsiveness in capturing global demand for
high-tech electronics.

Y, (Productivity): Shows delayed but persistent gains beginning
in the third quarter, reflecting innovation spillovers from export growth.

Y, (Terms of Trade): Improves modestly, peaking within four

quarters, suggesting enhanced pricing power for sophisticated goods.

4.2 Variance Decomposition: The forecast error variance
decomposition reveals the explanatory power of semiconductor exports:

. Y, (Market Share): 48% of variation explained by export shocks
after 10 quarters.

. Y, (Productivity): 31% of changes attributed to export shocks.

. Y, (Terms of Trade): Around 17% influenced by export dynamics.

These findings confirm the central role of semiconductor exports
in driving trade competitiveness across multiple macroeconomic
dimensions. The empirical results provide strong evidence that Taiwan’s
semiconductor exports function as a strategic engine for sustaining
and enhancing competitiveness in the global electronics market. The
positive spillovers to productivity and trade terms underscore the
sophistication-driven advantage emphasized in theories of economic
complexity and export upgrading.

However, the concentration of national competitiveness in a single
export sector raises vulnerability concerns. Taiwan’s dependency
on a few key export markets (e.g., China, the U.S.) and on foreign
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technologies amplifies geopolitical risk. Thus, while VAR results affirm
the economic benefits of export-led growth in semiconductors, they
also signal the importance of diversification strategies within Taiwan’s
high-tech ecosystem.

This VAR-based analysis illustrates that shocks in Taiwan’s
semiconductor exports have statistically significant and economically
meaningful impacts on trade competitiveness indicators. Export-led
innovation not only boosts market share but also enhances productivity
andterms of trade, confirming the strategic value of export sophistication.
Continued investment in upstream and downstream semiconductor
capabilities, along with regional trade diversification, will be essential
for Taiwan to maintain its competitive edge in the global electronics
economy.

Table 6: Impulse Response Summary ,Effect of a Positive Shock to
Semiconductor Exports (Y))

1

:IQoJiazrct):rs) Market Share (Y,) :’Yr:;ductivity Terms of Trade (Y,)
1 1 Significant ~ No change 1 Slight

2 11 Strong ~ No change 1 Moderate

3 1 Moderate 1 Startincrease |1

4 1 Stabilizes 11 Strong effect | 1 Peak

5+ 1 Persistent 11 Persistent 1 Slight decline
Notes:

a 1 = Increase; 11 = Strong Increase

i All effects are statistically significant at 5% level (based

on bootstrapped IRF bands)
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Table 7: Forecast Error Variance Decomposition — Share of Forecast
Error Explained by Shocks to Semiconductor Exports (Y)

Horizon Market Productivity | Terms of Trade
(Quarters) Share (Y)) (Y. (Y)

1 12.4% 4.2% 2.8%

4 32.8% 17.3% 9.5%

8 45.2% 28.7% 15.4%

10 48.1% 31.0% 17.2%

Table 8: Selected VAR Coefficient Estimates (Simplified)

Variable |Lag 1 Coef.onY, | Lag 2 Coef. on Y, | R-squared | Significance
Y, 0.472*** 0.201* 0.69 p < 0.01
Y, 0.103 0.335** 0.58 p <0.05
Y, 0.089 0.120 0.37 p<0.10
Notes:
. **p<0.01,”p<0.05 *p<0.1
. Full VAR includes all 4 endogenous variables with

optimal lag order =

2 (based on AIC)
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Table 9: Unit Root Test Results (Augmented Dickey-Fuller - ADF)
(Testing for stationarity at level and first differences)

First . . .
Variable Level Difference Stat!onarlty Transformation
(p-value) Achieved at Used
(p-value)
Y.: Log of
Semiconductor 0.46 0.01 First Difference | Alog(Y)
Exports
Y,: Global Market |, 5, 0.03 First Difference | AY
Share 2
Yy Total_ Factor 0.57 0.02 First Difference | AY
Productivity 3
Y,: Terms of Trade 0.49 0.04 First Difference | AY
Index 4

All variables are non-stationary at levels, but become stationary
at first differences, confirming integration of order 1, i.e., | (1). This
validates the use of first-differenced variables in the VAR.

Table 10: Lag Order Selection Criteria

Lag AIC BIC HQ

1 -3.104 -2.420 -2.851
2 -3.897 -2.789 -3.455
3 -3.741 -2.210 -3.112
4 -3.215 -1.259 -2.397

Optimal lag order = 2, based on AIC (Akaike Information Criterion) and
HQ (Hannan-Quinn) minimization.
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Table 11: VAR Residual Diagnostic Tests

Test Statistic | p-value | Conclusion

Serial Correlation (LM Test) 7.42 0.191 No serial correlation
Heteroskedasticity (White Test) | 24.3 0.275 No heteroskedasticity
Normality (Jarque-Bera) 5.76 0.219 Residuals are normal
Stability Test (Eigenvalues) All <1 — VAR system is stable

These test results confirm the following:

® The model is stationary and well-specified (thanks to
differencing).

® There is no serial correlation or heteroskedasticity in
residuals.

® The VAR system is stable, making IRFs and variance
decomposition valid and reliable.

1. Conclusion

The literature strongly supports the view that Taiwan’s trade-driven
competitiveness between 2000 and 2024 has been deeply influenced
by its strategic pursuit of export sophistication. By transitioning from
low-value manufacturing to high-tech, knowledge-intensive industries —
particularly semiconductors and ICT—Taiwan has enhanced its
economic complexity, global value chain integration, and long-term
growth prospects. High scores on the Economic Complexity Index
and robust performance in global trade indicators reflect the country’s
ability to embed productivity and innovation into its export structure.
This transformation aligns with empirical evidence from Hausmann
et al. (2007), Haini and Pang (2023), and Lin and Zhang (2020), who
show that what countries export—and how sophisticated those exports
are—matters greatly for income growth, resilience, and development.
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Moreover, Taiwan’s experience highlights the importance of institutional
support, investment in R&D, skilled human capital, and proactive
industrial policy in facilitating export upgrading. The country’s ability to
maintain competitiveness amid global shocks, such as the U.S.—China
trade war, demonstrates the stabilizing role of complex and diversified
exports. Taiwan’s model, as supported by works from Gereffi (2018),
Evenett and Fritz (2022), and the OECD (2023), serves as a successful
case of how emerging economies can climb the value chain and achieve
sustained prosperity through export sophistication.
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