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1. Introduction

The Covid-19 pandemic became a global issue that radically changed all types of
life and forced people to adopt digitalization in society. The European Union (EU)
has also acknowledged the transformation of the economy that has affected all
perspectives of working, learning, socializing and shopping. With the Covid-19
pandemic raging around the world, people work and attend classes at home and
the demand for various electronic communication products is increasing day by
day.

In 2020, the Covid epidemic hit the world hard, but Taiwan’s economy grew
against the trend because the government strictly managed and regulated public
health at the airport. Furthermore, Taiwan had already invested in the semicon-
ductor industry and had constructed the science park for digitalized industry
in 1990, which helped the government to avoid suffering many of the impacts of
Covid. All the domestic experts described the semiconductor industry as the core
element of Taiwan’s economy.

The V4 and other nations of the EU have experienced an unexpected demand
for chips for Internet Communication Technology and smart automobiles, these
have become a scarce and popular commodity and this phenomenon of “car chip
shortage” and trends in the ecosystem of digitalization have affected various man-
ufacturing industries and citizens since 2021.

The research proposes two explanations and has investigated significant phe-
nomena in the V4 and analyzed their economic sustainability program, Horizon
Europe. In addition, the author will analyze the results of V4 economy in global
market that has strengthened V4’s status in free market economy and they also
participated in the European political and economic system after EU accession
(OECD, 2001). The content of the paper investigates the V4’s H2020 (Horizon
2020) and sustainable projects that have developed long-term vision, not only for
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Taiwan-V4, but also for Taiwan-EU relations. In fact, the research analyzes the
connections of Taiwan-V4 in industrial, scientific, and digital innovation that
address international competitiveness, stable growth of free trade, sustainability
and concludes with the positive impact of Taiwanese industrial policies to deepen
Taiwan-EU bilateral relations with the V4 as significant mechanism in the con-
temporary era.

In the 1990s, Eastern European countries successfully carried out political and
economic reforms and markets opened and began to attract many foreign multi-
national companies to invest. In addition, Western European countries gradually
increased labor and production costs to cover costs. After 2000, with relatively
low capital and manpower production costs, the countries of Eastern Europe
joined the European Union, and Western European countries gradually shifted
their commercial investment to Eastern European countries. The trend of the
eastward shift of industrial production bases is especially obvious, and most of
them are concentrated in Hungary, Poland, the Czech Republic, and Slovakia;
countries with good infrastructure and stable markets. This type of opportunity
in Europe was transferred from Western Europe to Eastern Europe. The main
reason is that after these countries joined the European Union, various domestic
policies and regulations had to be in line with the relevant European Union reg-
ulations. The policies became more transparent and convenient, coupled with the
effects of globalization. Repeatedly providing motivation for Taiwan’s small and
medium-sized enterprises to deploy in the Visegrad region and other nations of
the European Union.

In the report of Trade for all, the EU promoted more responsible, more effec-
tive and more transparent trade policies that will launch new approaches and
a Bilateral Investment Agreement (BIA) with Taiwan (EU, 2015). The negotia-
tion of the EU-Taiwan BIA is a key platform which provided opportunities for
international business and market penetration of all Asian countries. Taiwan is
a like-minded democracy and economic partner in Asia, and Taiwan and the
European Union have similar interests and benefits in politics and business in an
EU-Taiwan bilateral relationship.

In the extended study of the Taiwan-V4 approach, Taiwan’s export to Central and
Eastern Europe is 31.7 percent and the demand in the market currently includes
electronic components and telecommunication products (Taiwan Today, 2022).
EU-Taiwan relations require maintaining and growing the stable and multilateral
exchanges of the two sides and the close political and economic relationships.
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The European Union considers Taiwan as a valuable trade partner to launch eco-
nomic discussions of the Bilateral Investment Agreement, because Taiwan is the
EU’s fourth largest trading partner in Asia, and the EU is Taiwan’s fourth larg-
est foreign market. Furthermore, Taiwan participated in trade blocs and joined
cross-regional agreements that strengthened the political influences and trade lib-
eration to merge into the world trade system at the beginning of the 21* century.
The bilateral collaboration between the 27 members of the EU and Taiwan is not
only for business, but also for technical industries with green values, information
society research and innovation, education and culture, fisheries, and environ-
mental protection to cultivate the circumstance of the bilateral investment agree-
ment and a Taiwan-EU like-minded partnership.

2. EU Regionalism: Past and Future

To date, the European Union is the region that has launched political and eco-
nomic regional integration. There are significant points that regional agreements
are the major forces to deepen the internal and external level of regional inte-
gration. In the research of political science, Baylis, Smith and Owens consider
regional cooperation that “regional agreements cover different mixtures of eco-
nomic, social, political, and security concerns. Moreover, there are different forms
of interaction between regionalization and the various ways in which states may
promote regional cohesion, [...] state-led actions have been responsible for an
increase in the development of ties has been more one of ‘market-led integration’”
(Baylis - Smith — Owen, 2020, p. 366). The EU considers itself a global player pro-
moting economic interests with foreign markets and Taiwan is a major nation for
cooperation with EU industries and sustainable economies.

In the context of Hettne and Soderbaum’s research, regionalism is to be viewed as
a concept of regional integration and adopted by theories of neoliberal economics,
establishing contents and discussion around the political, economic and govern-
ance of regionness, known as new regionalism in a multipolar world. Their find-
ings and results with origins and development in the process of economic inte-
gration have addressed non-governmental units and issues in globalization. These
authors’ methodologies are of limited value on regionness and consequently, we
propose an alternative approach based on new economic cooperation and mar-
ket-orientation of cross-region to link social, political and institutional aspects of
region-building in a post-hegemonic era (Riggirozzi, 2010; Hettne — Soderbaum,
2005, p. 462).
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This is a new perspective of cross-regionalism, dating back to the first decade of
the 21* century, which has alternatively been called upon by various scholars and
investigators with different outcomes and conclusions (Pereira, 2014):

1. Political views: Cross-Regionalism (Crawford - Florentino, 2005), Transoce-
anic Agreements (Péridy, 2004);

2. Economic views: Preferential Trade Agreements (Bhagwati — Panagariya,
1999), Polilateralism (De Sebastian, 1995);

3. Geopolitical views: Competitive Regionalism (Abugattas Majluf, 2004) and,
last, but not least, Additive Regionalism (Harrison et al., 2002);

4. Trans-Geopolitical Views: Cross-Regionalism (Alfred Tovias, 2008), East-
Asian Cross-Regionalism (Solis - Katada, 2007).

Considered with the facts of this new trend in cross-regionalism, the active and
positive participation of nations in various free trade agreements (FTAs) by bridg-
ing economic integration, even if in different regions, these free trade agreements
have very different trade standards and regulations, and include different coun-
tries in the world. There are many FTAs linking leading EU countries and the
US with trade blocs in Asia and Latin America, thus increasing free trade and
making cross-integration viable in different geographic regions (Pizarro, 1999).

In fact, the EU has become an important actor and a significant hub for a large
variety of interregional arrangements with neighboring regions, and supports
political cooperation, cultural interactions, and security cooperation around the
world (Barbé, 2008). This research analyzes the EU’s role in the world and as a
global actor, which is acknowledged with an economic focus on interregional-
ism and promoted political values and governance with interaction with related
nations in different continentals by implementing the EU’s external relations and
foreign policies (S6derbaum - Langenhove, 2006).

In Krugman’s study, he identified free trade agreements that promoted incentives
for economic integration in the global market (Krugman, 1990). According to this
research, the EU is a good trade partner with its members, market-driven coop-
eration, advanced democratic ethics, free trade, and development-driven focus
among regional integrations. (Smith, 2008)The EU has already established free
trade agreements with Japan and Korea in Asia and launched different rounds of
negotiations with Mercosur in South America (The World Bank, 2010).
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During the process of regional integration, nations and governments constantly
manage the interdependences between free trade and the demands of the local
market in the dynamics of globalization.

Based on neighborhood policy and enlargement policy, the V4 are able to seek a
common interest, which is subsequently presented as a common position repre-
senting the V4 interest at the EU level. After EU accession in 2004, the V4, sub-re-
gional and institutional unit, presented itself as the representative of regional
interests and focused on the field of European foreign policy. The V4, EU sub-ac-
tor, has an economic hub to push its own agenda in a changing Europe and has
created results in the fields of cooperation such as culture, science, and regional
development to link to the EU international collaboration and its status as a global
actor (Van Langenhove-Bauerova, 2016; 2018).

European countries, such as Germany and France, mainly rely on Chinese trade
and economic cooperation, however, Central European countries, especially the
V4, have relatively few free trade cooperations with China and believe that close
ties to the United States are essential for national security. Many officials and
experts have said that the failure of China’s major investments has disappointed
many governments and believe that finding another partner or nation would not
cause too much loss. According to the article of Wall Street Journal, the govern-
ments of many countries in Central and Eastern Europe were disappointed with
Chinese investment and the small volume of exports (Kantchev - Woo, 2021).
In addition, Ivana Kardskova, head of China Observers in Central and Eastern
Europe (CHOICE), pointed out that “Central and Eastern European countries
have relatively low dependence on China’s trade, and they have a stake in the
smoothing of Sino-European relations” (Karaskova, 2022). Central and Eastern
European countries do not need to look at China as much as Western European
countries. In Slovakia, Chinese investment in 2019 was 269 million USD, account-
ing for only 1 percent of the country’s total foreign direct investment. In the
neighboring Czech Republic, the Ministry of Commerce of China estimated that
the investment in the same year was 287 million USD (Kantchev - Woo, 2021).

The V4 has deepened their relations with Taiwan and strived for new coopera-
tion in economic, scientific, and industrial planification in order to transform the
market economy with Taiwan’s industrial policies. After the EU’s financial crisis
in 2009, the focus of Taiwanese investment in Europe has gradually shifted to
new member states such as Hungary, Poland, the Czech Republic, and Slovakia.
The V4’s market economy approach has common interests for manufacturing



46

industries and direct investments are mainly involved in the information com-
munication and technology (ICT) industry, customer service electronics, and
consumer electronics products.

3. Taiwan: Visegrad Matters?

After the EU expansion, Taiwanese public and private units’ investment has grad-
ually shifted to new member states such as Hungary, Poland, the Czech Republic
and Slovakia, which are key countries in Central Europe, that have a high per-
formance economic growth, a low rate of employment, and a well-constructed
manufacturing sector. The Central European Free Trade Agreement (CEFTA) was
founded by the members of the Visegrad countries. In Table 1, there are signif-
icant facts that indicate that the V4 is a new economic heart of the EU and the
world, and that they had stable economic growth: Hungary 4.5 percent, Poland
4.5 percent, the Czech Republic 2.7 percent and Slovakia 2.4 percent before the
pandemic.

Table 1: GDP Growth Rate: Hungary, Poland, Czech Republic and Slovakia

2019 2018 2017
Hungary 4.58% 5.44% 4.45%
Poland 4.55% 5.36% 4.83%
Czech Republic 2.27% 3.18% 5.35%
Slovakia 2.4% 3.9% 3.04%

Source: CIA, 2020.

After the transition process in the first decade of the 21 century, the Visegrad
countries planned to start their market economies, with different timing, all of
the V4 opened up their economies to attract foreign nations. According to a study
on Central Europe, the V4 were in the early stages of rearranging their external
trade relations, and it was likely that this process would result in a temporary or
even a longer-term decline in intra-regional trade (OECD, 2022). After the EU
accession of the Visegrad countries in 2004, one of the most remarkable devel-
opments was the sudden upturn of mutual trade. In 2007, the value of aggregate
intra-Visegrad trade was two and a half times higher than in 2003 (Richter, 2012).
The V4 is a significant platform that has actively extended economic and tech-
nological cooperation with the EU and positioned themselves to attract foreign
direct investment from other nations.
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In the overviews of free trade in the V4, Poland is the world’s major fishing boat
manufacturer and exporter and its exports are well developed. Take fishing boats
with a length of 24 meters or more exported by Poland as an example. The exports
accounted for 20 percent of the world, but the price is only one-third of Taiwan’s
average export unit price. The Czech Republic also has an excellent foundation
in transportation and basic industries. Take aircraft weighing less than 2 tons
as an example, the global export market accounts for 6 percent, while the Czech
Republic accounted for car seat belts 13 percent, generator sets 8 percent, trough-
type single-head machine tools 9 percent, and shuttle power looms 7 percent of
the global export market. Hungary’s current global exports of starter generators,
car mirrors, and vulcanized rubber are 10 percent, 9 percent, and 16 percent,
respectively, compared to other nations. Hungary is also a major global exporter
of agricultural products. Slovakia has developed rapidly in the automobile indus-
try and the heavy metal industry, especially car bodies and car air conditioners.
Not only does Slovakia accounts for 41 percent and 9 percent of global exports
(Chang - Cheng, 2006; Ministry of Economy, 2022).

In Table 2, Gubik, Sass and Szunomar (2020) analyzed Asian FDIs in the Visegrad
region and demonstrated that the main source countries in this content in 2017.
Taiwan is the seventh FDI contributor in the V4 and it is a major important inves-
tor in Slovakia, whereas the data also demonstrates that Taiwan ranks fourth in
the Czech Republic and fifth in Hungary (Gubik - Sass — Szunomar, 2020).

Table 2: FDI stock by Asian countries in the Visegrad countries, 2017 (million USD)

Czech Republic Hungary Poland Slovakia

direct ultimate direct ultimate direct ultimate direct ultimate
Japan 1907.66  3314.14 1152.56  3185.93 887.43 4996.26 125.16 n.d.
Korea 3254.71 3046.01 1979.25 1986.48 1134.81 1783.54 3535.08 n.d.
China 707.27  1096.04 21096 1973.42 223.11 826.51 55.12 n.d.
Hong Kong, China 115.69 204.41 319.81 207.51 347.08 465.06 25.03 n.d.
India -1.12 99.51 -16.04  2657.56 103.38 299.41 -2.72 n.d.
Singapore 344.64 699.07 532.29 —55.72 84.74 109.56 118.49 n.d.
Taiwan 283.53 100746 47.28 971.91 30.76 254.14 18.27 n.d.
Sum of countries 6612.36 9466.65 4226.11 10927.09 2811.31 8734.48 3874.42 n.d.
Sum of countriesin % of 4.42 6.33 4.64 12.01 1.18 3.66 6.94 n.d.

total FDI stock

Source: Gubik - Sass — Szunomadr, 2020; Wu, 2022.

All four countries have large shares of FDI as a mainstream of national devel-
opment, due to their supply chain’s close proximity to Western Europe and the
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economic conditions offered by the V4 to Asian investors, Japan, South Korea and
Taiwan in the long-term. In other words, in Central and Eastern Europe, espe-
cially the V4, there are favorable conditions, like industry 4.0 and they have the
opportunity for free trade and investment from Asia.

In the reports of the Ministry of Economy and Taipei Representative Office in
the EU and Belgium we find the following (Taipei Representative Office EU and
Belgium, 2016):

a) According to the data of the Investment Review Board, Taiwanese businessmen
invested in the Czech Republic a total amount of 157.08 million USD in 2016.
One of the major Taiwanese investments in the EU was in the Czech Republic,
where major investment industries were electronics, computers, optical prod-
ucts, and electrical equipment.

b) Taiwan is Poland’s seventh largest trading partner in Asia and has developed
steadily. Products exported from Poland to Taiwan include electrical products,
chemical products, and food; products imported from Taiwan include electri-
cal products (LCD screens, semiconductors, and other electronic parts), metal
products, and auto parts. Poland has a trade deficit with Taiwan. At present,
there are 31 Chinese manufacturers investing in Poland. Poland occupies a
strategic position in the center of Europe, its economy continues to grow stead-
ily, and it is the largest manufacturer of home appliances in Europe. It also has
a huge automobile and aviation industry, a solid industrial foundation, and
complementary and synergistic effects with Taiwan’s industry.

¢) Hungary is the Republic of China’s 40% largest trading partner, 47 largest
import partner, and 327 largest export partner that has included wholesale and
retail of information communication products, footwear, furniture, textiles,
and food, as well as catering, and tourism. The value of exports to Hungary
was 606,127 million USD, an annual increase of 4.672 percent. For example,
ASUS Computer set up a branch in Hungary to sell network communication
products; notebook computers and mobile phones in 2007.

Graph 1 and 2 show that trade between Taiwan and Western European countries
accounted for 70.7 percent of exports and 7.2 percent of imports compared to
East Europe’s 11.4 percent of exports and 4 percent of imports. This is reflected
in the investment figures, which indicate that Western Europe is an economic
hub for Taiwanese investments. Eastern European countries take up a relatively
smaller share of trade, however, this European zone has grown by 78 percent from
2005 to 2016 in terms of trade. According to statistical research, Taiwan considers
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Western European countries important trade partners and the government has
built up economic collaboration and investments in different fields of industries
after 2016.

Graph 1: Evolution of trade between Taiwan and EU
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Source: Taipei Representative Office in the EU and Belgium, 2016.

Graph 2: Distribution trade between Taiwan and EU
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Source: Taipei Representative Office in the EU and Belgium, 2016.

From the perspective of political economy, the European Union is considered to
be the world’s major market for investors who are concerned about the freedom of
the market and the advantages of attracting foreign direct investments. In addi-
tion, Taiwan’s current investment in Europe is still dominated by manufactur-
ing with nations of Western Europe. For example, among the European Union
economies such as Germany, the Netherlands, and France, which have invested
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in higher-developed countries, Taiwan also invests in service industries such as
wholesale and retail, finance, and insurance in these countries.

Furthermore, the growth of Taiwanese investments in Europe has gradually
shifted to new member states such as Hungary, Poland, the Czech Republic, and
Slovakia, which are a new economic hub for EU. The scholar Szabo studied the
V4’s industry 4.0 policies noting that these nations have invested in new digi-
tal technologies like automation and robotization, 3D printing, machine learn-
ing or artificial intelligence (Szabo, 2020). In the V4-Taiwanese relationship, the
V4 has not only insisted on building sustainability in the market economy, but
also the Visegrad region has mainly focus on the automobile, manufacturing of
Information and Communication Technology (ICT) and centers of customer ser-
vice in the EU’s industry 4.0 policy.

3.1. V4 from H2020 to Industry 4.0: Scientific and Sustainable Economy

In this part of the research, the author elaborates on successful examples of
Visegrad 4’s participation in the framework program H2020, which is the biggest
EU Research and Innovation program ever with nearly 80 billion EUR of fund-
ing available over 7 years from 2014 until 2020. The results of the Czech Liaison
Office for Research, Development and Innovation (CZELO) in cooperation with
the National Research, Development and Innovation Office of Hungary (NRDIO),
the Polish Science Contact Agency of the Polish Academy of Sciences (PolSCA),
and the Slovak Liaison Office for Research and Development (SLORD) in the
H2020 are as follows (CZELO, 2020):

1. The Czech Republic participated in the preparation of 5,689 complete eligible
project proposals. Czech research institutions were direct recipients of funding
in 817 funded projects with a claimed financial contribution of 286.2 million
EUR, in which they cooperated with more than 12,000 foreign partners in the
role of direct recipients of funds from the H2020 program budget. The success
rate of coordinators from the Czech Republic (7.9 percent) is the third highest
among the EU13 countries.

2. Poland has been traditionally strong in basic sciences such as mathematics,
astronomy, chemistry, and physics but is also increasingly recognizing research
and innovation as the engines for long-term growth. The network has become
Europe’s third largest research network which aims at promoting business and
supporting the development of Polish companies. The main research fields are
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automation, chemicals, biomedicine, ICT, materials, and advanced manufac-
turing.

3. Hungary has a longstanding tradition in scientific research. In the course of
the H2020 program from 2014 to May 2019, 434 Hungarian research insti-
tutions were the direct recipients of funding in 916 funded projects with a
claimed financial contribution of 299.8 million EUR, in which they cooper-
ated with scientists from 96 foreign countries. In comparison to other Central
and Eastern European countries, Hungary has a number of strong assets in
its science system. For example, with 41 ERC grants, it is highly successful in
Horizon 2020’s European Research Council, which demonstrates that there are
important pockets of scientific excellence in the country.

4. The strengths in Slovakia’s Research and Innovation (R&I) system are found
in human resources for research and innovation and in attracting business
Research and Development (R&D) investments from abroad. In H2020 fol-
lowed by the HES with 33.9 percent and the Slovak Academy of Sciences (SAS)
with 15 percent. The most successful institutions in preparation of project pro-
posals are those based in the Bratislava region (36 percent of the signed grants)
and in Zilina (9.6 percent of the signed grants).

5. H2020 projects with V4 participation are: Social and innovative platform
on cultural tourism and its potential towards deepening Europeanisation
(Coordinator: Mendel University in Brno, Czech Republic); QuantERA ERA-
NET Cofund in Quantum Technologies (Coordinator: National Science
Centre, Poland); Cultural Opposition: Understanding the Cultural Heritage of
Dissent in the Former Socialist Countries (Coordinator: Research Centre for
the Humanities, Hungary); Investigation and development of a new generation
of machines for the processing of composite and nanocomposites materials
(Coordinator: Lublin University of Technology, Poland); Induced pluripotent
stem cell seeded active osteochondral nanofibrous scaffolds (Coordinator:
Institute of Experimental Medicine, Slovakia). Examples of projects carried
out by V4 countries are: Electrochemical lectin and glycan biochips integrated
with Nanostructures (Coordinator: Institute of Chemistry, Slovak Academy of
Sciences); Bacterial evolution of hypersensitivity and resistance against antimi-
crobial peptides (Coordinator: Biological Research Centre, Hungary).

Horizon Europe will continue the Horizon 2020 plan and deepen industrial inno-
vation and development. It is also the policy consensus reached by member states
on innovation and excellence, and sustainable development in Europe. In the new
framework of excellent and advanced science, the EU’s implementation period
of the 7-Year Plan is 2021-27, which is the second 7-year large-scale scientific and
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innovative research project. The EU will focus on international cooperation with
scientific innovation and R&D excellence, soliciting strong third-party countries
with scientific research capabilities to become co-programmed and co-funded
partner institutions or countries. Based on the EU research framework, the V4
could launch the bottom-up project that might develop the R&D excellence of
technology and market economy between Taiwan and the V4.

Regarding EU-Taiwanese bilateral relations, Taiwan and Europe have tight rela-
tions because Taiwan was an important third country for the EU Horizon 2020.
The EU should consider alternatives as scientific and innovative cooperation will
reduce risk-dependency on the semiconductor industry and digital technology.
Based on the Horizon Europe program, Taiwan will participate in long-term
vibrant cooperation with the V4’s universities, scientific communities, and indus-
try, including small and medium enterprises and citizens wishing to reinforce the
EU’s efforts in global leadership.

In the light of the economic recovery following the Covid-19 pandemic, the V4
has developed strategies described below in EU’s industry 4.0 (European Union,
2020):

i. There is a large scope to increase domestic research and innovation. The V4
countries are at most moderate innovators according to the 2019 European
Innovation Scoreboard. Apart from the Czech Republic, which ranks in the
middle, the other three countries are at the bottom of the rankings. Public
funding for research and innovation in ICT is very low.

ii. Venture capital investment in new technologies is extremely low. It varies from
0.002 percent of the GDP in Slovakia to 0.008 percent in Hungary.

iii. Until the private sector is mobilized, EU funding can help the V4 countries
foster further digital innovation. There are various funding opportunities for
extending the digital infrastructure and the digitization of the public sector.

iv. The V4 Governments are rolling out Industry 4.0 related strategies and action
plans. All V4 governments adhered to the European Artificial Intelligence
(AI) Strategy launched in 2018 and the High-Level Expert Group on AI and
joined the new European AI Alliance. The Polish government also prepared
its Al strategy, focusing on issues such as AI R&D, digital public services, and
infrastructure. Hungary created a new AI Coalition composed of more than 70
Hungarian and international firms.
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In the studies of H2020 and Industry 4.0, different scientific and industrial esti-
mations of public policies have been provided, but a majority suggest that the V4
countries will be particularly affected by the technological digitalization, trans-
formation of manufacturing and openness of the market economy to face the
change and reap the benefits. In the EU funding program, the V4 countries will be
required to make an effort to adjust their R&D and economic benefits to assess in
more detail the magnitude of the changes in the cooperation of the public sector
with academia and the private sector.

4. Taiwan Industrial Policies: The V4’s Opportunity for Competitiveness
and Sustainability

In the World Competitiveness Yearbook (WCY) of the Institute for Management
and Development, Taiwan ranks the eighth most competitive economy among
64 economies and highlights business and government efficiency as part of its
long-term value creation. Based on the World Economic Outlook 2020, Taiwan
emerged as the 18" world exporter in 2019 and its trade balance was in surplus,
with 1,342 billion USD in 2019 (EU, 2021). Taiwan’s good performance in free
trade is because it constructed a healthy environment for competitiveness and
efficiency in Asia.

The 27 EU countries continue to invest in Taiwan and become Taiwan’s major
foreign investors, strengthening free trade and industrial investment. The EU
Parliament and Council announced that “whereas the EU and Taiwan are like-
minded partners that share common values of freedom, democracy, human rights
and the rule of law.” (EU Parliament, 2021). The EU continues to have multilateral
dialogues and perspectives of exchanges with Taiwan such as human rights jus-
tice, gender equality, climate change, and renewable energy. The EU and Taiwan
will conduct long-term policy exchanges and dialogues on multilateral issues in
the industry, government, and academia in the era of globalization.

In the 21* century, Taiwan also launched a “five plus two”’ national policy that
targeted advanced manufacturing of semiconductors, green energy, and smart
production of Information Communication Technology (ICT). According to the

3 Taiwan Executive Yuan’s national policy addresses a plan that covers seven industries and projects:
intelligent machinery, Asia Silicon Valley, green energy, biomedicine, national defense and aero-
space, new agriculture, and the circular economy in Taiwan.
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competitiveness Index 4.0 of World Economic Forum (WEF) 2019, Taiwan ranked
twelfth out of 141 economies and was identified as having good economic per-
formance and benefits with its comprehensive growth (World Economic Forum,
2019).

Graph 3: Gross R&D as a Percentage of GDP
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In Graph 3, Taiwan shows an innovation capability of about 3.0 percent R&D
investment, which is emerging as the fourth most competitive in the world, fol-
lowing Germany, the US, and Switzerland. The indicator gauges the quantity and
quality of formal research and development as well as the capacity to turn ideas
into innovative and sustainable ecosystems (Huang, 2019).

Seeking to advance the transformation of Taiwan’s industry and add new momen-
tum to economic growth, the Executive Yuan, in line with President Tsai Ing-
wen’s core principles of innovation, employment, and equitable distribution
that has included the “five plus two” innovative and sustainable industries plan,
which will serve as the central driver of Taiwan’s industrial growth in the next
era (Taiwan Today, 2022). The government will forge a new model for sustainable
development. The plan covers seven industries and projects: intelligent machin-
ery, Asia Silicon Valley, green energy, biomedicine, national defense and aero-
space, new agriculture, and the circular economy (Taiwan Executive Yuan, 2020).
The innovative planification of national policy in these areas and policies, which
will balance development in all counties in Taiwan are the following (Taiwan
Executive Yuan, 2020 and 2021 & National Development Council, 2021):
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i. Industry: Increase competitive advantages in wafer production. Efforts
include—toward the 2030 goal of 1-nanometer process capability—continuing
to strengthen links and interconnections among Taiwan’s Silicon Valley sci-
ence parks located in Hsinchu, and central and southern Taiwan, and ensuring
that this semiconductor industry cluster remains a technology leader.

ii. National: Bring industry and academia together to establish semiconductor
research and development centers and set up research institutes within uni-
versities for national priority fields. Increase graduate and undergraduate
enrollment in national priority fields (e.g., semiconductors, artificial intelli-
gence, machinery, and materials). Recruit overseas talent through international
exchanges facilitated by semiconductor industry and academic associations.
These efforts are anticipated to yield 10,000 additional semiconductor profes-
sionals per year and will ensure a sufficient supply of quality talent for the
semiconductor industry.

iii.International: Ensure access to strategic resources and key technologies to
eliminate supply chain concerns. For equipment, this includes stockpiling in
advance niche equipment for 12-inch wafer production and moving toward the
development of third-generation compound semiconductors. For materials, the
primary focus is self-sufficiency in key chemicals and building a strategic local
supply chain.

iv. Taiwan Asian Silicon Valley: to promote innovation and R&D for devices and
applications of the internet of things (IoT); to upgrade Taiwan’s startup and
entrepreneurship ecosystem; to establish three global system integrators in
Taiwan; to attract investments from two world-class international corpora-
tions; and to create an online learning platform for IoT related sectors.

v. Green Energy Innovation: have a two-year solar energy program, which aims
to strengthen the local solar energy industry and its supply chain; a four-year
program to promote wind power, which builds up the offshore wind turbine
industry and its supply chain; an advanced metering infrastructure (AMI)
demonstration project, the installation of 3 million advanced meters by 2024
will drive growth in AMI-related industries and construction of the Shalun
Smart Green Energy Science City that Tainan City will host a new industrial
innovation cluster bringing together industry, academia and researchers as
part of what will become a national hub for the research, development and
demonstration of green energy technologies.

With knowledge of the economy and industry 4.0 as important factors in the eco-
nomic prosperity of nations, Taiwan proposes national policies for an innovative
economy, a national green energy policy and six core strategic industries that
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create a new model economy and upgrade its manufacturing. Taiwan is propos-
ing that its semiconductor and green energy policies collaborate with the EU’s
sustainable programs, mapping similar interests and deepening bilateral relations.

4.1. Taiwan-V4-EU Relations: The Taiwan Semiconductor Manufacturing
Company (TSMC) Matters

Taiwan is a country where the economy traditionally depends on manufacturing
production, Information Communication Technology (ICT) and the trade of Small
and Medium sized Enterprises in the world economy. Taiwan’s historical develop-
ment allowed the government to obtain economic benefits and free trade, it had a
technology sector of 100 million USD in 1980 and reached 21 billion USD in 1999
(Dempsey, 2020). The Taiwan Semiconductor Manufacturing Company (TSMC)
is the leader in global chip foundry manufacturing and services and was founded
in 1987 in Taiwan’s Hsinchu Science Park where TSMC has manufactured chips
for global customers in a wide range of equipment and devices, including comput-
ers, communication products, consumer and industrial applications (TSMC, 2021).

According to Rayane Haddou’s studies, Taiwan has increased rapidly in the
growth of semiconductors, equipment production and in the penetration of mul-
tinational companies around the world (Haddou, 2021):

1. TSMC: the world leader for semiconductor foundry, represents 52 percent of
the world production

2. ASE: the world leader for semiconductor back-end activities

3. MediaTek: it is in the world’s Top 5 companies for semiconductor design, espe-
cially in 5G networks

4. Foxconn: the first Apple subcontractor. Its 2019 turnover reached about 200
billion USD.

For example, TSMC estimated that it would adhere to its revenue growth forecast
of 14-19 percent sales growth and MediaTek said its outlook was positive to fore-
see a 2-10 percent increase in sales in 2021 (Dempsey, 2020). These multinational
companies are all in leading positions that supported Taiwan’s global trade and
global supply chains.

Taiwan was the largest producer of personal computers with traditional and orig-
inal equipment manufacturing (OEM) production structure, but the government
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also spent great volume of investment on semiconductor production with a
non-traditional model of manufacturing. Based on the global supply chain, TSMC
with its model has become the biggest semiconductor manufacturer producing
10,761 different products using 272 distinct technologies for 499 different custom-
ers worldwide (TSMC, 2021).

TSMC, with advanced process technology, has already moved into the advanced
semiconductor manufacturing market. TSMC has also entered into the research
and development of advanced packaging technology. Taiwanese chip companies
represented by TSMC have become the strategic focus of the global industry.
According to data from the beginning of 2021, TSMC has a market value of 550.9
billion USD, making it one of the top ten companies in the world, surpassing Intel
and Samsung in South Korea to become the world’s most valuable semiconductor
company (Archyw, 2021).

In addition to TSMC, there are four advanced packaging and testing plants in
Taiwan, which mainly provide services such as wafer bumping, advanced testing,
and back-end 3D packaging. Based on the advanced technology of the semicon-
ductor industry, it is the current trend in the industry to build a one-stop ecosys-
tem for foundries. Based on the model of the one-stop semiconductor foundry,
design for manufacturing (DFM), and customer service, it is equivalent to build-
ing a huge ecosystem for manufacturing and testing production capacity in line
with the industry and is a win-win strategy (Liberty Time, 2021).

4.1.1. TSMC Sustainability and the UN’s SDGs

With the vision of sustainable development in business, TSMC has executed the
policies: Understanding SDGs and Priorities, Setting Projects and Integrating and
Disclosure and Communication that has a connection with the UN’s Sustainable
Development Goals (SDGs) (TSMC, 2018). TSMC has also addressed social
responsibilities with an environmental and educational link to SDGs with its 2025
long-term business strategy. TSMC 2025 Corporate Social Responsibilities and
the UN SDGs are the following (TSMC, 2018; 2021):

. TSMC Integrity management — UN SDG, Peace, Justice and Strong Institution

. TSMC Innovative service - UN SDG, Quality Education

. TSMC Responsible supply chain - UN SDG, Affordable Clean Energy

. TSMC Green manufacturing - UN SDG, Responsible Consumption and
Production

B W N =
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5. TSMC Inclusive workplace - UN SDG, Decent Work and Economic Growth
6. TSMC Good society — UN SDG, No Poverty and Climate Action

TSMC has tried to use key advantages to bring changes and innovations to the
industry and society. The company practices corporate social responsibility,
including the Cultural Education Foundation and the Charity Foundation, its
committee convenes on technology development, business development and sup-
ply chain management. In fact, TSMC is also aiming for a green strategy that
protects the environment and is adopting the goal of being carbon neutral with
its customers in Taiwan.

4.2. The Hsinchu Science Park and Sustainability

The Hsinchu Science Park (HSP) was established by The Ministry of Science and
Technology in 1980, it was mainly a science park that focused on the develop-
ment of integrated circuits, computers and peripheral equipment, communica-
tions, optoelectronics, precision machinery, and biotechnology. In the 1990s, the
purpose of the Hsinchu Science Park was to establish a high-quality humanized
environment for Taiwan’s R&D, production, work, life, and leisure, to attract
high-tech talents, introduce high-tech technology, establish a high-tech industry
development base, and promote Taiwan’s industrial policy. For example, the out-
put value of the wafer foundry as the world’s largest; the output value of the IC
design industry, thin film transistor liquid crystal display (TFT LCD), silicon solar
cells and other products; and continue to develop core technologies such as the
Internet of Things (IoT), artificial intelligence (AI), high-performance comput-
ing (HPC), digital convergence, cloud, massive data and B4G wireless broadband
(Hsinchu Science Park, 2021). It is the first science park that the government has
invested large amounts of funds in. In the short run, the park and Taiwan have
also enjoyed an economic miracle with HSP’s contribution to computer manufac-
turing industries and high-tech technology, including semiconductors. Based on
the construction of the science park, Taiwan’s semiconductor and optoelectronic
industries, models of successful operation, occupy an important position in the
world and has had firm impacts on development of Taiwan’s technology industry.

In the first decades of the 20t century, the Ministry of Science and Technology
finished two major science parks, the central science park, and the southern sci-
ence park, where it successfully established Taiwan’s high-tech industry’s out-
standing global reputation. In the development of high-tech industry and trends
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of global supply chains, that incorporated innovation and sustainable economy,
Taiwan has the clustering effects of science parks in Taiwan (Hinchu Science Park,
2020):

1. The Jhunan Science Park, located in Dingpu Village, opened in 2014;

2. The Tongluo Science Park, located in Gio-Hu Village, opened in 2022;

3. The Hsinchu Biomedical Science Park (HBSP), “HSR Hsinchu Station Special
District Project”, in Jhubei City, established in 2019;

4. Yilan Science Park, opened on May 16, 2005;

5. The Longtan Science Park, located at the juncture of three townships in
Taoyuan County, opened in 2004.

The science park is an important indicator of the development of science and
technology, and a demonstration of the effects of industrial structure and the
maintenance of economic prosperity. In this innovative and sustainable model, it
has given Taiwan a place in the international high-tech industry; its north, middle
and south high-tech industry innovation corridor formed by the parks is condu-
cive to accelerating Taiwan’s development as a global innovation and R&D center.

5. Conclusion

As all the above points have demonstrated, the author highlights the V4’s FDI
strategy with Taiwan where the government would implement scientific and
industrial strategies to adopt demand of EU economic framework and market.
Overall, V4’s economic status has impacted on Covid-19 that their industries of
ICT and automotive relied on cooperation of semiconductor and digital produc-
tion in Asian countries. Furthermore, V4 has stable economic growth with good
condition labor employment and presents significant candidates of EU scientific
program sustainable semiconductor production in different economic and aca-
demic projects. Notably, Taiwan-V4 platform has reflected impacts and benefits
from the Horizon Europe program in order to create a sustainable model of econ-
omy at EU level. In fact, V4 could implement EU funding of H2020 and Horizon
Europe that launch the projects of digitalization and advance industries, 5G,
semiconductor and supply chains of smart auto, with Taiwan’s government and
multinational companies. The V4 would focus on ecosystem of semiconductor
industry or digitalization of ICT in order to construct a new economic model with
Taiwan’s customers, manufacturers, and suppliers.
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To sum up, in the analysis of this research, the Visegrad countries’ digitalization
industries have transformed themselves into relevance of foreign direct invest-
ments as a source of economic growth that has considered high-technology coop-
eration between V4 countries and Taiwan under the EU’s implementation. With
regard to the Taiwan-V4 economic model, we believe that it is also impetus of the
Taiwan-EU BIA, however, the EU already has concluded the EU-Korea FTA in
2015, and EU-Japan FTA in 2019. The Taiwanese government would launch the
new round of negotiation of the Taiwan-V4 free trade agreement or economic
framework with advanced technology that has developed stable growth with
regard to the Taiwan and EU relations. The EU-Taiwan BIA is a new economic
orientation that provides institutional opportunities of business and benefits
between the EU and East Asia. The Taiwan-V4 economic alliance will steer the
EU’s future competitiveness of its emerging industries of digitalization and sus-
tainable economy for the EU 2030 long-term strategies.
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