CHARLES UNIVERSITY
FACULTY OF SOCIAL SCIENCES

Institute of International Studies

UNIVESITY COLLEGE LONDON

School of Slavonic and East European Studies IMESS: Economics & Business

Master's Thesis

2024 Chao Dan



CHARLES UNIVERSITY
FACULTY OF SOCIAL SCIENCES

Institute of International Studies

UNIVESITY COLLEGE LONDON

School of Slavonic and East European Studies IMESS: Economics & Business

Analysis of EUEnlargement on ChinaEU trade: Based

on Gravity Model

Author of the Thesis: Chao Dan

Study programme: IMESS Economics & Business
Supervisor: prof. Vilén Semer&k

Year of the defence: 2024



Declaration

1. | hereby declare that | have compiled this thesis using the listed literature and resources
only.

2. | hereby declare that my thesis has not been used to gain any other academic title.

3. | fully agree to my work being used for study and scientific purposes.

4. During the preparation of this thesis, the author used DeepL (https://www.deepl.com)
and ChatGPT 3.5 (Open Al, https://chat.openai.com) for translation purposes due to as
a nonnative English speaker. After using this tool/service, the author reviewed and
edited the content as necessary and takes full responsibility for the content of the

publication

In Prague o130 July, 2024
Chao Dan



References

CHAO,Dan Analysis of EU Enlargement on Ch#idJ trade: Based on Gravity Model
Praha, 2023. s. Masterds thesis (Mgr). Cha
Institute of International Studies, Department of . School of Slavonic and East European

Studies, Supervisor prof. Vilén Semer

Length of the Thesis:24533



Abstract

This study examines the impact of the European Union's eastward expansions on
trade between the EU and China, leveraging bilateral trade panel data from 170
countries spanning 1996 to 2021. Utilizing fixed effects models and Poisson Pseudo
Maximum Likelihood (PPML) based on the gravity model, our analysis reveals that the
EU's expansions have generally promoted trade both within the EU and witpahtyd
countries. Moreover, China's accession to the WTO and improvements in EU
institutional quality havegsitively influenced trade dynamics. Notably, the expansions
have boosted overall trade flows between the EU and China. The analysis also
highlights the role of indirect exports from the V4 (Visegra Group) countries to China
via advanced EU nations likeeBnany, within the framework of global value chains.
Disaggregated sectspecific data reveal trade diversion effects particularly in the
textiles and agriculture sectors p&tl enlargement. The study also highlights the EU's
significant reliance on Chanfor advanced technological components and materials
critical to sectors like digital infrastructure, renewable energy, advanced manufacturing,
and batteries. Finally, the varying impacts of different stages of EU expansion on

ChinaEU trade are demonsteal.
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1.Introduction

So far, the European Union has undergone three eastward expansions. These
expansiosincreased the EU's area, population, and economic output to
various extents and elevated the EU from being China's third largest trading partner to
its second largest. The second eastern expansion occurred in 2007 when Romania and
Bulgaria officially became EU member states. The most recent, third eastern
expansion took place in 2013 with Croatia joining the EU.

As a major trading nation, since establishing diplomatic relations with Europe in
1978, China's interactions with European countries have increasingly intensified.
Following its eastward expansion, the EU's position as China's top trading partner has
been solidified, and the importance of Chield trade has grown significantly.

However, the trade effects of the EU's eastward expansion have had various impacts
on ChinaEU trade, both positive and negative. The EU is one of China's most
important export markets, and this year marks the 20th anniversary of the EU's first
eastward expansion, making it a worthy subject of detailed study to ascertain whether
it has opened up larger markets or resulted in trade losses. This has significant
practical implications for strengthening the economic and trade relations between
China and the EU. Thus, the main purpose of this paper is to explore whathahe
impact of the EU's eastward expansion on trade between China and Europe? Has
caused a loss of trade or has it led to a larger market?

The existing research gaps are significant. To date, there is a lack of systematic and
comprehensive analyses on the impact of EU enlargement on-Elitrade relations.
Moreover, as globalization progresses, it becomes crucial to analyze trade from the
perspective of the global value chaia perspective that is often overlooked in the
existing literature. Therefore, this study aims to examine GBiharade from the
perspective of the global value chain, specifically assessing how the elevated position

of the V4 countries within this chain influences their exports to China.



Furthermore, this study employs an extensive dataset, utilizing panel and trade data
from 170 countries over the period from 1996 to 2021. The scope that is notably broader
than that typically selected in existing literature. Also, this extensive peridéerun
examination will provide more complete and reliable results for the study. Additionally,
this research incorporates institutional quality into the gravity model to explore whether
the enhancement of institutional quality due to EU enlargement hagatadilan
increase in trade flows.

This article employs the customs union theory proposed by Viner and the micro
founded gravity model developed by Anderson and Wincoop in 2003. According to
Viner, the effects of a customs union can be delineated into trade creation and trade
diversion. Tle gravity model will be employed to test the presariteade creation and
diversion effects stemming from EU enlargement. Beyond applying the gravity model
to aggregated data, this study will also utilize disaggregated data to analyze the sector
specifictrade effects of EU enlargement on China. In addition, the paper also uses the
gravity model to examine the impact of different stages of EU enlargement -on EU
China trade. Besides, the paper alszusss the trade dependence of the EU on China
to assess the extent of economic interdependence between the two regions.

The remainder of this article is structured as follo8&ction 2 discusses the
background of EU enlargement and the recent challenges in-Ebiiticade. Section 3
is part ofthe literature review. It provides a comprehensive overview of two key
theoretical frameworks: the theory of customs union and the gravity model of trade.
Additionally, it examines existing literature on the impact of the EU's eastward
expansion on EtChina tade. Section 4 presents a detailed descriptive analysis of
trade within the EU and between the EU and China. It encompasses both overall trade
patterns andectorspecific analyses to provide a comprehensive understanding of the
trade dynamicsSection 5 describes the methodoldzased model and the selected
variables.Section 6 presents the empirical results and discussion. Section 7 offers an
in-depth analysis, including strategic trade dependence analysis and the impact of
different stages of EU enlargement on CHifla trade. Finally, Section 8 is part of

conclusion



2. Backgrounds

2.1 Preparation for EU enlargement

The Eastern enlargement of the European Union (EU) essentially involved the
gradual transplantation of the E1%'s institutional standards and behavioral norms into
ten Central and Eastern European countries. In preparation for their accession, these
counties aligned their political systems and economic development levels with those
of the EU15. This alignment was facilitated through the sequential signing of various
treaties, including the Europe Agreements and the Accession Treaties. These treaties
not only prepared these countries for EU membership but also led to an increase in
bilateral trade volumes. The integration and Europeanization processes for new EU
member states, such as Poland, Hungary, and Slovakia, were characterized by
"anticipatory anchdaptive Europeanization,” where these states adapted to EU norms
and policies prior to their official accession. These new member states were primarily
"policy-takers" rather than "poliegnakers,” having initially limited influence on the
EU's regulatoryframework but were expected to implement extensive EU legislation
(Goetz, 2004).

The relationship between the EU and these countries evolved over time, featuring
intensive negotiations and stringent conditions for membership encapsulated by the
Copenhagen criteria, which adopted in 1993, set comprehensive conditions for EU
membership Wwich encompass the maintenance of stable institutions that uphold
democracy, legal standards, human rights, and minority protections. Additionally,
candidate countries must possess a robust market economy capable of withstanding the
internal market dynaros of the EU, as well as demonstrate a readiness to comply with
the political, economic, and monetary policies of the union.

Beyond these legal stipulations, an informal acquis emé&rgechprising norms
and expectations not legally binding on the-E% against which candidate countries'
readiness for membership was assessed. This assessment process involved the creation
of detaled mechanisms for monitoring and evaluating the progress of these candidates

as they worked toward meeting the accession criteria (Grabbe, Za@#)ermore,
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from 1991, these new EU member nations began forging institutionalized ties with the
EU through théeU Association Agreement.
These agreements facilitated multifaceted cooperation spanning political, economic,
and cultural exchanges and included significant trade liberalization sagricultural
goods. They also mandated the adoption of substantial portions of EU rules aied poli
(Damis, 1998

In addition, The Central European Free Trade Agreement (CEFTA), established
initially in 1992 byVisegra Four countriesRepublic, Hungary, Poland, and Slovakia
in Central and Eastern Europe, aims to boost regional collaboration and economic
growth through increased trade and the reduction of trade barriers among its members.
However, the economic advantages expected from the agreement were not consistently
achiewed, largely due to ongoing political and economic challenges within the region,
as noted by Bngerfield (Dangerfield, 2004). Over the years, nations such as
Bulgaria and Romania also joined CEFTA, leveraging the agreement to bolster their
EU accession process. Ultimately, CEFTA has played a significant role in promoting
trade liberalization andrpparing new EU members for successful integration into the
broader European market

Moreover, the PHARE program, as one of the three primaryaqression
instruments along with ISPA and SAPARD, provided financial support to these new
member states to achieve the objectives of the Europe Agreements. Post the 1993 EU
Copenhagen Summit, dhPHARE program was expanded to include investments in
infrastructure to facilitate comprehensive and organic integration of these countries
with the EU socially and economically. The program significantly boosted the
economies of the Central and Easteandpean countries and markedly improved their
infrastructure conditions, narrowing the development gap with thel®E(Grabbe,
2002)

In general, the EU's strategy towards the new members was focused on ensuring
that political, economic, and social adjustments necessary for membership were largely

completed before accession, minimizing the impact on the existing EU structure and



policies andensuring that these countries are vpe#pared for the challenges of EU

membership.

2.2 EU enlargement process

The European Union (EU), which included political, economic, and diplomatic
aspects, is the pinnacle of regional integration. It originated from the European
Communities The evolution of the EU has been intricately associated with processes
of expansion and intensification of integration. Throughout its history, the EU has
undergone seven enlargements, growing from the original 6 to 28 member states. To
date, the EU hasarried out three significant eastern expansions.

In May 2004, thdirst eastward expansions took place, including eight countries in
Central and Eastern Europe: Poland, Hungary, the Czech Republic, Slovakia, Estonia,
Latvia, Lithuania, Slovenia, Cyprus, and Malfhis enlargement marked the most
substantial expansion in the EU's history, frifteen to twenty five countries. The
political and historical significance of this enlargement was profound, as it ended the
long-standing division of Europe caused by war, playing a critical role in thetéong
achievement of peaceadastability in the regionlhe second eastern expansion occurred
in 2007, with Romania and Bulgaria joining the EU. The most recent expansion took
place in 2013, when Croatia became a member. However, following the departure of
the UK in 2020, the Union now comprises tweagven cantries.

The interests of the EU and the nations of Central and Eastern Europe coincide
with EU eastern expansioRrom the EU's perspective, the region offers rich natural
resources, higigquality labor, and geographical connection. The inclusion of these
countries provides the EU with new sources of raw materials, a vast potential market,
and an affordable labor facPostenlargement, the better allocation of resources and
the development of scale economies enhance the EU's competitiveness internationally.
Geopditically, expanding eastward increases the EU's territory and serves as a buffer
against Russian influence, enhancing the Union's autonomy from both the USA and

Russia, thus securing its own safety and developmental inteFestshe member



nations of Central and Eastern Europe, joining the EU entails having access to a single
internal market as well as increased financial assistance and agricultural subsidies from
the EU.Given that agriculture plays a significant role in the economies of many Central
and Eastern European countries, some of these nations have strategically focused on
leveraging the EU's Common Agricultural Policy (CAP). The CAP provides substantial
support to their predominantly agricultural economic structures, facilitating
modernization, increased productivity, and market access. This policy alignment is
particularly evident in countries like Poland, where the agricultural sector constitutes a

major component of the national economy (Richardson, 2006).
Figure 1 EU enlargement process

Year New Member Total number of member States
1973 |United Kingdom, Denmark, Ireland 9
1981|Greece 10
1986 |Portugal, Spain 12
1995 [Finland, Sweden, Austria 15
Poland, Hungary, Czech Republic, Slovakia, Cyprus,
2004 |Malta, Slovenia, Estonia, Latvia, Lithuania 25
2007|Bulgaria, Romania 27
2013 |Croatia 28

2.3 ChinaEU relation

2.3.1 EUGs actions and perspective

Since the establishment of official relations in 1975, the European Community (EC)
and the People's Republic of China (PRC) haegressively deepened their trade and
economic ties. This relationship was initially formalized through a trade agreement
signed in April 1978, followed by a textile agreement in 1978 T978 EUChina
Trade Agreement was a significant achievement for both the European Community and
China, marking the beginning of a long and evolving relationship. Beslte4978
agreement was subsequently replaced by the 1985 Trade and Economic Cooperation
Agreement, which shifted the focus towards broader economipecatmon and
investmenttargeted key sectors such as industry, mining, agriculture, science and

technology, energy, transport, and communication (Colin,2610)r t her mor e,
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inclusion of China in the Generalised System of Preferences (GSP) scheme in 1980
mar kedly increased Chinads exports of indu:
principal beneficiary of the scheme, with over 30% of all EU preferential imports under
GSP (Hu & Watkins, 1999).

However, inthe 1990s, political tensions led to a significant setback in GRida
relations, impacting economic and trade exchanges to a notable extent. Consequently,
the period from 1989 to 1994 marked a low ebb in the development of economic and
trade relations betwaeChina and the EU. Subsequently, the landscape began to change
positively in the fall of 1994 when Chinese President Jiang Zemin visited Europe,
which effectively reopened the doors to renewed economic and trade cooperation
between Chinand the EUIn 2003, the European Union elevated its relationship with
China to a new level, significantly enhancing their bilateral relations. In June 2003, the
European Commission, in its firsver security strategy report, designated China as a
"strategic partnet,placing it alongside the United States, Russia, Japan, and Canada
(European Commission, 2003

Over the past decades, the relationship has evolved into a strategically significant
one for the global economy, especially wit!@l
the primary global manufacturing center in the late 20th cenutyi nads accessi o
the WTO had an effect on the coundadryds tr
China'’s better integration into the global econgidgrkanis, 2018). Rumbaugh and
Blancher propose that China accession into WTO would benefit to its trading partner,
particularly through the liberalization of critical sectors such as agriculture and services.
Enhancements in the predictability and transparency of China's business practices are
anticipated to bolster confidence among foreign invesi@tsnbaugh & Blancher,
2004). However, in 2016, the European Union introduced a new policy document
regarding China. This document notably emphasized the mutual benefit in political and
economic relations between the two parties, specifically highlightiagtomotion of
fair competition in various fields under the principles of "reciprocity” and equal

participation. Despite its focus on reciprocity, the overall tone of the document



remained positive, ultimately describing China as "a comprehensive strategic partner
of the EU"(European Commission, 2016).

Then in its 2019 policy document, where the European Commission for the first
time categorized China as a partner, competitor, and rival, it was noted that "Europe is
increasingly aware that the balance between the challenges and opportunities presented
by China has shifted" (European Commission, 2019). It is important to note that the
EU's tripartite positioning of China, or more precisely its threefold characterization of
relations with China, has become a central tenet of its current and future polcys
China. This new understanding of China has resulted in EU policies exhibiting
unprecedented characteristics of cooperation, competition, and confrontation.

In recent years, a series of measures adopted by the EU reflects a sense of
competition, precaution, and protectionism towards Chkad65page working
document released by the European Commission in December 2017 identified major
economicinefficiencies in China and offered "legitimacy" for the imposition of-anti
dumping duties ion Chinese impofEuropean Commission, 2017). On April 11, 2019,
the "EU Framework for the Screening of Foreign Investments" officially came into
effect. Following the publication of the "White Paper on Foreign Subsidies Leveling
the Playing Field" on June 17, 2020, thedpiean Commission formally introduced a
draft legislation on foreign government subsidies on May 5, 2021. The latter two
legislations are primdyi directed at China (European Commission, 2020).

Furthermore, in March 2021, the European Union, along with Canada, the United
Kingdom, and the United States, primarily concerning sanctions related to human rights
issues in Xinjiang. In response, China implemented countersanctions against the EU.
Subseqgantly, the European Parliament froze the approval process for the
Comprehensive Agreement on Investment (CAl), which had been under negotiation for
seven years and underwent 35 rounds, between China and the EU in May 2021. What
was once considered the cerstone of EUChina economic and trade cooperation

increasingly fell into the vortex of politicization (Mendes, 2023).

2.3.2 17+1 Initiative



Perspective of China

From the perspective of China, it has actively launched various policies to promote
economic and trade relations and cooperation with the EU. For example, The Belt and
Road Initiative, announced in 2013 by Chinésee si den't Xi, i's China
global development strategy that aims to enhance global trade and stimulate economic
growth across Asia and beyond through development and investments in infrastructure
projects such as roads, bridges, railways, and pdaeover, the 16+1 Initiative,aw
known as the 17+1 Initiative after Greece joined in 2019, is onaitadtive under the
BRI. However, the initiative saw a reduction in membership due to geopolitical tensions
and dissatisfaction with the outcomes of the cooperation. Lithuania was the first to leave
the group in May 2021.Following Lithuania's exit, Estoand Latvia also withdrew
from the initiative in August 2022, bringing thatiative down to 14+1That Initiative
was preceded by the "12 measures plan,” which had been introducedogatirenese
Prime Minister Wen Jiabao was designed to promote Chinese investments in Central
and Eastern Europe (CEE) and enhance overall economic coopefétoBelt and
Road Initiative (BRI) aims to enhance crds®der infrastructure, thereby reducing
trade barrierfy reducing transportation costs across the vast region between China and
Europe (Dell 6Aguzzo & Diodato, 2022).
Perspective of EU

For the EU, the BRI presents both opportunities and challenges. According to
Herrero and Xu, they suggest that landlocked EU countries can benefit from China's
BRI policy because of lower transport costs (Herrero & Xu, 2017). Li, Bolton, and
Westphal futhermore employ multiple regression analysis to explore the impacts of the
Belt and Road Initiative (BRI) on China's trade relationships, particularly with
European partners. The result illustrates that there are positive impacts of BRI on
China’'s exportsot Central Asia and Europe, particularly in manufactured goods,
machinery, and miscellaneous manufactured articles. The impact on imports into China
from these countries was not significant overall but showed positive trends in specific
categories like foodnd live animals (Li et al., 2018)s the initiative progressed, the

EU's perspective shifted toward a skepticism attitddprimary concern among EU
8



institutions, certain member states, and business entities revolves around the
sustainability of debt incurred by participating countries. Critics fear that these debts

could lead to economic dependency on China, a scenario often described -@sapdebt

diplomacy( Pant ucci , 2021, Del | 6Aguz Zle BRI Di odat
poses a competitive threat to European companies, as Chinese firms are often the
primary beneficiaries in terms of project contracts, especiall\stiieowned ones.

This situaton makes it challenging for European firms to secure infrastructure deals.

Besides, the formation of bilateral agreements under the BRI between China and
individual EU states also threatelhws, EU cohe
while the BRI offers substantial infrastructure development opportunities, it presents

significant challenges.

2.4 Methods of Trade Protection in the European Union and China

2.4.1Tariff Barriers

Upon accession to the European Union, new member states are required to adopt
the EU's Common External Tariff (CET). This alignment process adjusts any pre
existing bilateral tariffs on Chinese goods to CET levels, potentially lowering tariffs for
member gates with previously higher tariffs or raising them for those with lower tariffs.
This standardization seeks to simplify trade within the EU, yet simultaneously
introduces new trade barriers for ARk nations such as China (Sapir, 2001). In many
casesthis alignment results in higher tariffs for Chinese goods in these new member
states compared to the lower tariffs they may have had before joining the EYU. Post
enl argement , the Eastern European countrie
trade poliy framework. Before joining the EU in 2004, Poland applied a 2% tariff on
imported Chinese electronics to stimulate trade and access to affordable products.
However, upon accession to the EU, Poland was required to adopt the Common
External Tariff (CET), wich standardized tariffs across all member states.
Consequently, the tariff on Chinese electronics in Poland increased to 5% (Delpech &

Paugam, 2005). Besidesxisting reciprocal trade agreements with China became



invalid, and many Chinese exports previously enjoying the Generalized System of
Preferences (GSP) faced withdrawal from the GSP has had a negative impact on
Chinese exports to the EU. With the eastward enlargement of the EU, more Central and
Eastern European countries have joined the EU, which are themselves beneficiaries of
the GSPThis has led to pressure for a reallocation of GSP resources, indirectly pushing
for an adjustment of GSP policies to ensure equity and effectiveness in the allocation
of its resource€ontinuous graduation of certain sectors under the GSP's graduation
mechanism began upon its implementation, culminating in the complete cessation of
preferential treatment for China as of January 1, 2015. This decision followed the
reclassification of China as a mideieper income country for three consecutive years
startng in 2013(EUCommission2015)

Moreover, there has been a notable increase in the implementationdi@ping
duties (Lu et al.,, 2014). The EU's eastern enlargement has heightened internal
protectionist measures, notably increasing the usage eflamiping and antsubsidy
actionsagainst countries outside the EU to protect its industries from perceived unfair
competition. (Durusoy et al., 2015). This is partly due to the new demands for market
protection brought about by the newly acceded member states, but also due to the
reoriengtion of the external trade policy of the EU as a whole. An illustrative example
occurred when the EU imposed a provisional-datnping duty of 73% on ceramic
tiles imported from China, citing that these products were being sold within the EU at
priceslaver t han i n Chinaés domestic market,
industries (EU Commission, 2011a). Therefore, a range of tariff barriers including
normal tax tarif§ as well as antdumping and antsubsidy duties, continue to pose
significantobstacles to EXChina trade.
2.4.2Nontariff barriers

Nonttariff barriers (NTBs) cover a diverse array of quotas, subsidies, and
regulatory measures including sanitary and phytosanitary (SPS) standards and technical
trade barrierdTBTs). These barriers are typically more intricate and difficult to
quantify compared to tariff barriers (Maskus & Wilson, 2001). The European Union

makes extensive use of subsidies to bolster its agricultural sector as part of the Common
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Agricultural Policy (CAP), which aims to promote the growth, productivity, and
stability of agriculture within the EU through mechanisms such as direct payments and
production quotas (Wickman, 2003).

In addition, EU is also progressively establishing-temff barriers. Most member
states now favor the implementation of technical bartieas curtail the export of
Chinese products to safeguard the interests of the newer member states. The EU
imposes technical barriers on imports, primarily consisting of myriad, often updated
technical regulations and standards that demand stringent compiraaheding strict
packaging, labeling, and labor protections. Additionally, environmental and health
safeguadls, known as "green barriers,” enforce rigorous, extensive, and evolving
standards. Collectively, these barriers significantly hinder the progress of trade between
China and the EU (Lu et al., 2014). The technical trade barriers of the European Union
are rot only extensive but also strict in terms of technical standards. Besides having
unified standards across the EU, each member state also has its own technical standards.
The EU's ongoing arms embargo against China is maintained due to concerns over
humarnrights abuses and potential security issues within China. Despite these concerns,
some EU member states have recently debated whether to lift the embargo but face
significant opposition from the US and Japan (Putten,2009).

Similarly, China implements a variety of subsidy strategies aimed at protecting and
promoting its high and new technology industries. These subsidies are part of a broader
approach to industrial policy that seeks to elevate sectors deemed strategically
important for national economic development. Beyond subsidies, China also imposes
high amount of nostariff barriers in terms of quotas and certification regulations,
alongside currency exchange controls, as part of its arsenal d@hnifbrmeasures
(Imbruno, 2016).

2.5 China-EU Trade Overview
The development of trade between China and Europe

Trade between the EU and China can be divided into three main phases. The first

phase was from 1978 to 1989, then from 1990 to 2002, and then from 2003 to the

present.
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1)1978 to 1989 Early Trade Development and European Protectionism

China established diplomatic relations with the European Economic Community
(EEC) in 1975. By 1981, bilateral trade between China and EU had grown to $5,708.17
million, and by 1986, it had reached $12,157.5 million. The volume of Hlihrade
nearly doubked every five years. Following the official establishment of relations in
1975, economic and trade relations developed more rapidly compared to the period
before formal diplomatic ties were established. However, towards the end of the 1980s
and the beginng of the 1990s, a significant portion of Chinese exports to the EU was
subject to tariffs and netariff barriers (NTBs), and there was little China could do to
influence these trade restrictions due toghaectionismof EU. For example, China's
exports of textile and clothing products to the EU are subject to strict quota restrictions
(Bieli EBski et al ., 2019) . I n additi on, Chi
System of Preferences (GSP) during this periodickv allowed a large number of
products to enter the EU market at a price advantage, boosting the trade between China
andtheEU.
2)1990 to 2002 Strengthening Trade Relations Amid Continued EU Protectionism

Between 1989 and 1991, for political reasons, the growth of beheeen China
and Europe began to slow down, with negative growth in 1990 and 1991, and an
average annual growth rate of only 5.68 percent during this peribde \tthe EU
maintained certain protectionist measures, trade relations were increasingly driven by
Chinabés growing economic prominence. Durin
influence began to shift the balance, yet the EU maintained considerabtagev
through protectionist policieg\fter 1991, the overall volume of trade flows between
China and EU trade still showed an upward trend. Besides, the Uruguay Round,
concluding in 1994, established the WTO, leading to widespread trade liberalization.
China's 2001 WTO accession, a direct result of the Uruguay Round, significantly
boosted its tradwith the EU. The phaseut of the MultiFibre Arrangement (MFA)
during the Round was expected to benefit China's textile exports, although concerns
about new protective measures like ahtmping duties remained (Hamilton &

Whalley, 1995).
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Figure 2 EU trade with China 1972002
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3) 2002 to nowPostWTO Accession- Increased Politicization of EWChina
Relations

China's accession to the World Trade Organization (WTO) in 2001 marked a
pivotal transformation in its trade relations with the European Union (EU). This event
heralded a new era characterized by an increasing parity between the two economic
powerhouses. This stage of the CHitla trade relationship is delineated by the mutual
adaptadn to WTO rules, escalating trade volumes, and a complex interplay of
cooperation and contention within the legal frameworks established by the WTO.

PostWTO accession, China experienced unprecedented economic growth,
becoming one of the world's | argest economi
GDP grew from approximately USD 1.33 trillion in 2001 to over USD 14.34 trillion by
2019, reflecting a average annual growth rate of about 9.52% during this period.
Concurrently, the EU emerged as one of China's largest trading partners. The European
Commission reports that by 2020, China surpassed the United States to become the
EUO6s biggesertrwdt hgbpaateral trade in goo

Moreover, this period also witnessed significant politicization of trade issues,
where economic interests were increasingly influenced by broader geopolitical
considerations. The EUbGs trade strategy bec
aiming b balance the economic benefits of free trade with the need to protect its own
market from perceived unfair competition. This strategy was evident in the imposition

of trade defense instruments such as-dmthping and countervailing duties. Notably,
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the EU imposed significant ardumping duties on Chinese solar panels in 2013, which

led to a major trade dispute resolved partially by negotiated settlement.
Figure 3Total trade volume between China and EU
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3. Literature review

3.1 Theory of CustomdJnion

The framework oCustoms Uniongvasproposed by Viner in 1950. He divided the
trade effects of Customs Unions into trade creation and trade diversion (Viner,1950).
Further Meade and Lipseyanalyze the consequences of joining Regional Trade
Agreementsn terms of welfare effectd.ipsey introduced the Second Best Solution
(SBS) in customs union creation (Meade,1955; Lipsey, 1€5/&toms unions theory
addresses the economic effects that arise when a group of countries agree to eliminate
tariffs and adopt a common external tariff among tredwes, forming a customs union.
3.1.1Static effects

Viner defines and illustrasghe static effect afhecustoms union in terms of trade
creation and trade diversiofrade creation embodies a welfare increasing praoess
which trade between member countries becomes easier due to the removal of tariffs
within the Union In this situation the goods import from other countries which
outside the Union will be replaced by importing from the unionthis situation,
relatively inexpensive imports from Union member nations might take the position of

commodities that were formerly produced at a greater cost domestiéalljitionally,

14



trade creation allows the country to reallocate its resources tgnaidcing goods that
are more cosgffective and competitivéViner, 1950).Converselytrade diversion is
characterized by the substitution of cheaper goods from countries outside the EU with
higherpriced goods from within the EU'his shift occurs because the customs union
eliminates tariffs between member countries and imposes a common external tariff
against normember countries, making imports from member countries relatively
cheape despite their higher production costs compared to the other coufriribss
situation, the shift in trade flows is detrimental to global economic welfare because it
creates distortions in favor of internal producers and against external producers even
though external producers are more competitive (Boronenko, 201§3sence, trade
creation denotes the expansion of trade volume that results from the removal of tariffs
and nontariff barriers among member countries. Trade diversion, however, signifies
the realignment of trade flows, where trade among member countries supplants that
between member countries and froambers following the formation of a customs
union, leading to a reallocation of trade activities.
3.1.2Dynamic effects

Bela Balassa points out that the formation efiatoms union can lead to several
changes, including increased competition, economies of scale, enhanced capital
formation, technological advancements, and improved terms of (Badkessa, 1961)
Expanding on Balassa's framewdBkadaand Mendezlelve deeper into the dynamics
of customs unions, highlighting how integration not only boosts the growth rates of
factor inputs like labor and capiathereby enhancing output growdtibut also
accelerates technological progress. This acceleration in fegical development
ensures sustained output growth, independent of input growthBateka &Mendez,
1988)The EU's eastward expansion exemplifies these effects through the free
movement of goods, services, capital, and labor, facilitating significasttaveast
capital mobility and eadb-west labor migration. Poginlargement investment from
EU-15 into Central and Eastern Europe (GHB in sectors such as energy, retalil,
automotive, banking, and telecoms has significantly enhanced the produahdity

economic prosperity of the CEB countries. This influx of technology, kndvow,
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and capital has been pivotal in boosting productivity. Furthermore, Balassa posits that
customs unions stimulate economic growth by attracting external investment, thereby
enriching the wuni on6s 19%).dSupportingcthisd Baldvemmi ¢ s
and Seghezza demonstrate through the use of EU member state dummy variables that
EU accession positively impacts technology spillovers, reinforcing the benefits of
integration(Baldwin & Seghezza,1996A.d di t i onal |l y, Brada and
regressioranalysis reveals a significant positive correlation between investment shares
and EU membership, aligning with Balassa's observatipresla & Mendez, 1988)
Furthermore, the rate of return on capital may increase due to improvements in terms
of trade. Savings will be encouraged, foreign direct investment will increase, and capital
creation will be boosted as a result. This might boost output even furtheur(legjal.,

2001).

Overall, EU enlargement has expanded the single market, allowing businesses to
access a wider consumer base and scale up production, thereby reducing unit costs
through economies of scalEhis not only improves productivity but algereases the
diversity of goods and services and levesagdvanced production technologies
effective at higher outputs. These interconnected dynamics underscore the profound
impact of integration on fostering economic growth and technological progress within

the EU(Papazoglou et al., 2006)

3.2 Trade Effects of EU Eastern Enlargement

3.2.1 Static Trade Effects of the EUEnlargement
Trade creation

There are many scholars who have studied the static trade effects of EU
enlargement. Most of them believe that EU enlargement would bring not only trade
creation but also trade diversidaldwinet aluse a method of estimating the reduction
of trade costs. They quantify that the trade costs between the new member states and
the older EU member states had decreased by 10% (Baldwin et al., 1997). Keuschnigg

and Kohler (2002) also use this method, baytfound that a decrease in trade costs of

16

( B



5% between the new and old member states' bloc after the EU's eastward expansion
would be more appropriate (Keuschnigg & Kohler, 2002). This reduction in trade costs
would facilitate intraEU member States' trade transactions to create trade creation. The
research findings by Nahuis indicateat the benefits of market integration of EU
enlargement are unevenly distributed across sectors, with significant trade creation in
areas like Agriculture, Textiles, and Food Processing due to loweretdribibarriers.
(Nahuis, 2004).

In addition, according to the study conducted by Papazoglou, Pentecost and
Marques in 2006, they employ a gravity model to analyze the effects of the 2004 EU
enlargement on trade balances and patterns. They find that accession EU countries
members expenmee a 25% increase in trade relative to their 2003 levels, indicating
significant trade creatior{Papazoglou et al., 2008esides, Egger and Pfaffermayr
analyze the trade effects of EU enlargement from 1960 to 2001, finding that the
expansion of the Elhitially generated significant trade creation effects. Their study
also reveals that trade grew more rapidly between core and periphery countries, as well
as among periphery countries, compared to trade among core co(BgEs &
Pfaffermayr, 2013).

Trade diversion

The eastward expansion of the EU has impacts not only on member states but also
on normember countries. The expansion leads to an increase in the proportionof intra
regional trade, while reducing the dependency on external trade. As a resit)non
memler countries are affected by trade diversion effects and may lose some trade
opportunities. Hiro Lee and Dominique van der Mensbrugghe believe that the trade
diversion effects generated by the EU's eastward expansion do not have a significant
economic impet on European countries outside the EU, but they have a greater impact
on the lowincome countries in ASEAN and China. This is because these countries have
similar factor endowments and levels of economic development to the new EU member
states, and theris a high substitutability in their exports to the EU, especially in
industries such as food processing, clothing, textiles, raw material supply, primary

product production, and transport equipment (Lee & Van Der Mensbrugghe, 2004).
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Besides, the results of Papazoglou, Pentecost and Maepezd that EU integration
increases trade flows, with notable trade diversion from-Eldncountries to EU
members, particularly affecting exports to North America and the Far(Bapaizoglou
et al., 2006)

Consequently, after the expansion, the ten new member countries, with their
geographical advantages and the convenience of EU regulations, are likely to replace
these countries to a large extent. The new member states have gained full EU
membership statusnd have joined the unified EU market, which has greatly reduced
trade costs, fostered the development of ifth trade, and reduced trade with
economies outside the region, leading to trade diversion.

3.2.2 Dynamic effect trade effect of the EU enlargemeftbomparison of welfare
gains in original and newly acceded EU member states

The positive effect of the EU's eastward expansion on economic welfare was
predicted by Baldwin and other scholars in 1997(Baldwin et al, 1997). Tieemy
scholars utilize the computable general equilibrium model to assess the economic
impacts of EU enlargement on Central and Eastern European countries. Scholars prefer
to focus on the effects of joining the customs union, accessing the internal market, and
labor mobility. Their findings indicatEU enlargement has brought more benefits to
the new accessio countries than to the old EU membetee and Van Der
Mensbrugghe findings indicated that the expansion could raise the real income level of
the new member states by 2% to 6.6%, while the income level of the original fifteen
countries would only increase by 0.2% (Lejour et al.,, 2001; Lee & Der
Mensbrugghe, 2004; Breuss, 200Burthermore, Rapacki and Pr&hniak (2009)
employed neoclassical economic theory and endogenous growth models, along with
crosssectional data for regression and correlation yansl and concluded that the
eastward expansion of the EU significantly propelled economic growth in the new
member state@Rapacki & Pr&hniak, 2009).

However, some scholars, such as Deardorff and Stern, contend that the EU's
eastward expansion and the resulting integration would have a minimaélomgffect

on growth. Employing a trade theory model based on economies of scale, they
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demonstrated that the original fiteen EU member countries would benefit from the
expansion due to increased returns from the enlargement of market size. In contrast, the
gains for the new member states would be very limited. Although Deardorff and Stern's
model provides an effective analytical framework for explaining the impact of
economies of scale on manufacturing, they also acknowledge the limitations of their
model's predictive capacity. Specifically, the model is somewhat simplified and does
not fully take into account the economic diversity and complex interactions between
member states, making it difficult to accurately predict how the economic welfare of
the original fifteen and the ten new member countries will change after the EU's

expansion (Dealorff & Stern, 2004).

3.3 Trade effects of EU enlargement on China

Scholars hold differing views on whether EU enlargement would cause trade
diversion to China. The impact of the EU's eastward enlargement on-Elina
economic and trade relations has two sides. Some scholars argue that EU enlargement
will promote ChinatEU trade, while others contend that it will inhibit it.

3.3.1 EU enlargement will boost ChingEU trade
Market Expansion and more investment opportunities

Several researchers believe that the expansion of the EU provides a market with
greater consumer potential for China. This is due to the significant economic disparities
between the newly acceded countries and the original fifgeecifically, Flemming
suggested that integration has influenced investment and profitability factors that are
closely tied to wage pressur@slemming, 1987)In addition, Stanojevic and Qiu
mentionthat the integration of Central and Eastern European Countries (CEEC) into
the EU has led to a more unified and regulated market, enhancing trade volume and
diversity of traded products with China (Stanojevic & Qiu, 2022). Hence, following the
EU's eastward expansion, the reduction of internal tariffs and the elimination of trade

bariers would inevitably increase the circulation of goods and broaden the levels of
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consumption, providing Chinese enterprises with opportunities to expand their market
in Europe(Yingrui, 2002)
Improve institutional quality

Anderson and Marcouilldmd that countries with strongerstitutions, capable of
enforcing contracts and implementing transparent and impartial government policies,
experience significantly higher trade volurffnderson & Marcouiller, 2002). Then,
Koukhartchouk and Maurel further explore how joining international institutions like
the WTO and the EU influences trade patterns. They incorpthrasevariables that
represent institutional quality into their analysis to assess the trade inopaCEE
countries (Koukhartchouk & Maurel, 2003). Moreover, based on #8taedy of
Hagemejer, Mi c hthely estidy also dighl®ktsa thek avucial role of
economic institutions in shaping the outcomes of EU integration, suggesting that better
institutional quality leads to more pronounced economic bengfagemejer et al.,
2021).
3.3.2 EU enlargement will inhibit ChinaEU trade
Trade diversion effect

Lee and Van Der Mensbrugghe's analysis indicates that the eastward expansion of
the EU has an insignificant impact on East Asia, including China, despite China being
a major direct competitor with East European produckng sectors identified as
potentially vulnerable to increased competition from Eastern Europe include textiles
and apparel, where East A&i€hina included could encounter heightened
competitive pressurgsee & Van Der Mensbrugghe, 2004jowever, some scholars
believe that the EU's easavd expansion indeed have a negative impact on tiha
trade. This is mainly due to the fact that EU enlargement would bring trade diversion
effects to third countries and thusducedChina's trade volume witkU. As tariff
barriers within the European Union are eliminated, member states are likely to trade
more goods and services with each other due to reduced costs and increased
accessibility. Consequently, EU member states may increasingly source imports from
within the Union instead of from externauntries such as China. Besides, Akram and

Rashid use a detailed fixadfect gravity model to analyze import and export data
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among EU countries from 1988 to 2008. They noted that the European Union
significantly boosts trade interactions among its members. However, this intensification
within the Union appears to come at a cost to external trade relations, evidenced by a
concurent decline in trade volumes with rarember nations (Akram & Rashid, 2016).
Protectionism policies
Anti-dumping duty

Durusoy et al review a lot of protectionism policies taken by EU. He concludes that
the eastern enlargement of the European Union has intensified internal EU
protectionism, leading to an increased use of@dmtnping and countervailing measures
against normember countries, thus generating more trade frictions (Durusoy et al.,
2015).As new countries with potentially less developed economies join the EU, there
is an increased focus on protecting these fragile economies from external competitive
pressures, ften resulting in increased protectionist measures. This is done to ensure
that industries in newer member states are not overwhelmed by imports fregtunon
countries, allowing them time to adjust and become competitive on a larger European
scale. In addibn,accor ding to the AEU Commitesi on
reason for EU taken protectionism policy is that EU argues that certain Chinese
industries benefit from state subsidies, leading to dumping practices where goods are
sold below the cost gfroduction, harming EU manufacturers. Besides, a more common
reason forfor protectionist policies of EU is to protect EU domestic industries,
especially those at a disadvantage in international competition. These policies include
tariffs, quotas, and other trade barriers designed to reduce the impact of imported
products onhe local market, thereby protecting jobs and the stability of supply chains
. Additionally, the EU is concerned about the influence of the Chinese government in
its economic operationgvhich can distort prices and competitive conditions in the
global market, including the manipulation of raw material exports that affects their
availability and pricing.The integration of new member states into the EU imposes
stringent standards that can act as barriers.

Uprasen indicates that narade barriers (NTBs), including sanitary and

phytosanitary measures, significantly affect China's exports to the EU, with varying
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impacts across different product categories. For example, technical barriers to trade
(TBTs) can both encourage and hamper exports depending on the product type
(Uprasen, 2014). Chinese exporters incur considerable compliance costs due to the EU's
rigoroustechnical standards and regulations, which require significant investments in
testing, certification, and modifications to production processes. These stringent safety
and quality standards have notably diminished Chinese agricultural exports to the EU
(Yang et al., 2015). The complexity and diversity of these standards compromise the
competitiveness of Chinese products. For instance, Yao (2021) highlights that Chinese
tea exports are adversely impacted by global technical barriers, such as strictepesticid
residue limits, leading to extensive testing, certification delays, and increased costs
(Yao et al., 2021). Additionally, EU protectionist policies negatively impact Chiha
trade relations, with internal EU protectionism further affecting trade (Tsl@&003).
Increase competitionComparative Advantages Between China and EU

Qiu et al. employed a global trade analysis model along with the China Agricultural
Decision Support System to investigate the agricultural trade dynamics between China
and the Association of Southeast Asian Nations (ASE@N) et al., 2007)Building
on this foundation, He, Z. Huang, et al. (2016) utilized the Revealed Comparative
Advantage (RCA) and Trade Complementarity Index (TCI) to analyze the competition
and complementarity in agricultural trade between China and countries involved in th
Belt andRoad Initiative. Their findings indicated that while both competition and
complementarity exist within these trade relationships, the aspect of complementarity
is more pronouncedHowever, the findings of Yu and @ropose that China holds a
significant competitive edge in labortensive industries, though its agricultural
products tend to be less competitive on the global stage. In contrast, countries like
Poland and Lithuania showcase greater comparative advantaggriculture than
China, highlightingheir stronger positions in this sector (Yu & Qi, 2015).

Additionally, the presence of numerous complementary agricultural goods between
China and the Central and Eastern European (CEE) nations indicates substantial
potential for commerce in agricultural products. These complementary relationships

suggest thahere are significant opportunities to enhance trade in this sector, benefiting
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both China and the CEE countries (Yu & Qi, 201Bgsides,Langhammer and
Schweickert discussed the impact of EU integration on the Asian coumthes.
analysis demonstrates, through the calculation of trade overlap indices, that there is a
growing trend of export competitiveness in the EU market between Asia and the 10
new member countries, posing challenges for trade relations with(lAsighammer

& Schweickert, 2006).
3.4 Gravity Model of Trade

3.4.1 Initial gravity model

The concept of the gravitational model is inspired by Newtonian physics' law of
gravitation, which posits that every pair of objects exerts a gravitational force on each
other. This force is inversely proportional to the square of the distance between the

centers of the objects and directly proportional to the product of their masses.

Mathematically, the gravitational foréecan be exmssd as:

MM,

b

Where F is the attractive forchk] is the mass (mass i and mass j), D is the distance
between the centers of the two objects and G is the universal gravitational constant
Similar to the gravitational attraction between two masses, trade interactions
between two nations are influenced by their economic strength and inversely by their
economic separation. The initial implementation of the gravity model in international
tradewas by Tinbergen in 1962 and Poyhonen in 1963. They demonstratéchteat
flows between two nations (Figre inversely correlated with the distance (dij) between
them geographically and directly correlated with their economic outputs (Yi, Y)).
Specifcally, More specifically, the exporting country’'s GDP shows its supply
capabilities, whereas the importing country's GDP shows its demand capabhiéies.

geographical separation and associated transport costs act as impediments to their
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bilateral trade. Theby adding the population and the dummy variable of trade
agreements, Linnemann expanded the gravity njbidelemann, 1966). Moreover, in

1989 Bergstrand replaced the indicator of population size with per capita income
(Bergstrand, 1989)n addition,with the boom in institutional economics in the last
decade of this century, institutional quality factors were widely introduced into trade
gravity models.For instance Anderson and Marcouiller introduced a series of
economic institutional variables to capture the impact of institutions on trade flows in
2002. The results of the study show that transaction aostsignificantly correlated

with nonsecurity factors that impede international trade, and that a 10 per cent increase
in a country's transparency and fairness index is associated with a 5 per cent increase
in that country's import demaridnderson & Marcouiller, 2002)n addition,Groot et

al. (2004) introduce six institutional variables including voice aardountability,
political stability, government effectiveness, regulatory quality, rulawefand control

of corruption. Their results show thée similarity between the two countries' regimes

can increase trade flows between the two countries by 12 to 18 per cent, depending on
imports and exports, a oisandaredeviation increase in the quality of regulation can
increase trade flows between th@t@ountries by 20 to 24 per cent, and a-staadare
deviation decrease in the level of corruption can increase trade volumes by 17 to 27 %

(De Groot et al., 2004)

Y.BlYfBz

_ohyT
= G—=p
dij

Initially, the theoretical background of the trade gravity model ingserfect,
causing researchers to doubt its soundness. Under the presumptions of constant
elasticity of substitution (CES) expenditures and product differentiation by place of
origin, Anderson was the first economist to provide the theoretical economic

badkgrounds for the gravity equatidrased onite Armington assumptiofAnderson,
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1969). Anderson combined the product differentiation approach to derive the gravity
equation, which explains the presence of the income variable in the model.

In addtion, B e r g s tstudyraldobegpands the theoretical backgrounds of the
gravity model of trade by connecting it with the concept of monopolistic competition,
developed by Paul Krugman in 1980pvercome the undesirable feature of Armington
models (Bergstrand, 1989). Then, Deardorff found that the gravity model was
compatible with several trade models, including the Ricardian model, the HO model,
and growing returns to scales (Deardorff, 1998)er, Eaton and Kortum derive the
gravity model undethe framework of Ricardian model (Eaton& Kortum, 2002)e
gravity-type equation explains trade patterby taking into account relative
productivity disparities between nations in addition to the relative sizes and distances
between economie¥Vith further development of the theory, a version of the micro
foundation gravity model proposed by Anderson and W&ancoop becaméhe most
popular model. They extend the scope of the model to include relative trade costs,
multilateral tradeesistance (MTR) and border effects, which greatly improves the
accuracy of the model and sabtbe famous McCallum border puzzle (Shahriar et al.,
2019). Anderson and Van Wincoop argued that bilateral trade flows between two
countries are influenced not just by the trade barriers that exist between them but also
by the overall trade barriers thatol face with all other international tradingaptners.

MTR captures external trade barrier effects that could skew bilateral trade flow
assessmentS heir approach involves using the CES utility framework to derive a
theoretical gravity equation. Their concept also includes both tariff andanén
barriers, such as transport costs, political stability, and currency exchange strategies,
that a counyr imposes or faces globally. It reflects the overall ease or difficulty of
trading with the world rather than with a single pari#erdeson & Wincoop, @03)
3.4.2Micro -founded gravity model

Themicro-foundedgravity equation can be expressed as:
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Y denotes world GDP

Yi and Yj the GDP of countries i and j respectively,

tij is the cost in j of importing goadrom i

0 > 1 is tdubstittidnasticity of

T and Pj represent exporter and i mporter

and country jo6s inward multilateral resist.

Expressed in the logarithmic form tbfe previous gravity model :
Ian.=ao+a1InK+aQIan+asInz‘ﬂ.+a4ln1'[,.+a5InPJ,+£y..
Where a0 is a constant, a3 5 1and - is the error term.

However, there is a problem with multilateral resistance terms (MRTs) because
they are difficult to observéRTsare typically computed through a complex iteration
process that considers all bilateral barriers faced by couriee®rtheless, because it
necessitates the use of a Amear least square (NLS) to produce an estimate, this
approach is not commonly employed (Anderson & Wincoop, 2003).

Later, Baldwin and Taglioni contribute significantly to the refinement and applicability
of the gravity model in international trade analysis. While acknowledging the
fundamental correctness of the traditional gravity equation, they underscore its
limitation in handling panel data. Their study introduces a generalized gravity equation
capable of accommodating panel data, thereby enhancing the model's empirical
relevance and analytical robustnasthat is morethree common biases in calculating

the gravitymodel for gold, silver, and bronze mistakes are identified by Baldwin and
Taglioni. These correspond to the correlation of omitted variables with thedoestie

term, the incorrect adjustment of the exchange rate due to the use of a US aggregate
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price index, and the inaccurate averaging of trade flows between partners (Baldwin &
Taglioni, 2006).

Furthermore, Head and Mayer (2013) present a concise set of tools for estimating
the gravity equation. While they outline several methods that align with the theoretical
basis of the model, each method has its limitations. For instance, they discuss the us
of "remoteness" as a proxy variable but dismiss it due to insufficient theoretical support.
The most commonly adopted approach is the fixed effects method, which is robust and
can produce unbiased results. However, when applying this method to panételata
fixed effects must vary over time, as estimating a {invariant coefficient becomes
unfeasible due to perfect collinearity. Head and Mayer also explore other techniques
such as iterative structural estimation, particularly the structurally itdeststisquares
(SILS) estimator, and ratitype estimation. They emphasize the importance of
employing a "toolkit approach” where these methods are used in conjunction to achieve
unbiased estimates of coefficients.

Moreover,Feenstra proposes a method to handle the complexities of the gravity
model estimation that simplifies the demanding computational needs of earlier
approaches by Anderson and van Wincoop. His technique uses fixed effects for
exporters and importers in cressctional analyses to effectively account for
multilateral resistance ter@dshese are factors affecting a country's overall trading
environment that are not directly measured. These exgorterand importetime
fixed effects not only captarthe complex multilateral resistance terms but also
encompass variables that represent the economic size of countries and any other
measurable or unmeasurable cowspgcific traits. This includes things like national
policies, institutional characteriss, and exchange rates, which can all influence trade
flows(Feenstra, 2015). Besides, Olivero and Yotov further refine this approach for use
with panel data. They construct a dynamic gravity model and test different time lags.
They find that gravity estiates using 3 4-, and 5year lags yield similar results for
the standard gravity variables flows (Olivero & Yotov, 2012). Building on this,
incorporating padfixed effects along with exportéime and importetime fixed

effects, as advocated by Eggedatigai (2015) and GdneHerrera (2013), enhances
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the precision in measuring bilateral trade costs. This method offers a clear advantage
over conventional gravity models by accounting for unobserved heterogeneity and
temporal dynamics in trade relationships (Egger & Nigai, 2015; Gdhezera, 2013).

3.4.3 Problem of zero observations

A common issue with the gravity model is the occurrence of zero trade flows. There
are several reasons why zero trade flows might appear in a damsatason could
be the complete absence of trade between two countries, resulting in accurate zero trade
flows. Additionally, trade flows might be recorded as zero if the trade volume is too
small to be captured, leading to false zero trade flDwaling with zero trade flows in
a dataset is crucial, especially when ladpanic transformations are applied during the
estimation process. Logarithms of zero are undefined, which poses a significant
problem for variables like trade flows where zeros may exist.

There are several ways to deal with zero trade flow. One common method is to
simply remove zero observations from the sample. While straightforward, this approach
can compromise the model's robustness if zero observations constitute a significant
portionof the data. More critically, omitting zero trade flows may result in the loss of
valuable information that these observations signify about the absence of trade
relationships Silva and Tenreyro offered a different, more reliable approach,
suggesting thathe conventional loginear Ordinary Least Squares (OLS) regression
be replaced with the Poisson Pseudo Maximum Likelihood (PPML) estiniSttwa
& Tenreyro, 2006). The PPML approach has the benefit of handling zero values in trade
flow data in an efficient manner, which preserves the dataset integrity and enables a
more precise estimation of the gravity model's coefficiefités approach has been
further applied by studies such as Bobkova(2012) and Arvis and Shepherd (2013), By
employing PPML, researehs can ensure that the gravity model remains rodouct
informative, even in the presence of zero trade observations.

In summary, the empirical study of the gravity model has seen significant
advancements in estimation methods, shifting from traditional-sexggonal analyses
to more dynamic and robust panel data approaches. This enhancement allows for more

precise ecoometric estimations and has led to its increased adoption in recent studies,
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as evidenced by Christi€Christie, 2002). Moreover, the evolution of estimation
techniques from pooled Ordinary Least Squares (OLS) to sophisticated fixed effects
models, and further into Poisson Pseidiaximum Likelihood (PPML), Tobit, and
Generalized Poisson Maximum Likelihog@PML) methods, has been extensively
tested. This progress has led to a more nuanced exploration of international trade flows,
while also improving the accuracy of gravity models.

3.4.4 Gravity model used for industrylevel studies

The gravity model is generally used to measurevtr@blesaffecting the total
trade between two countries and the level of trade, but some scholars have also applied
the model to the industry lei@ergstrand adapted the model to the industry level for
the first time in 198®ased on the Hecksché&hlin 2*2*n model He obtained a gravity
model for the multindustry world (where n stands for the number of countries), and
this model takes into account irdradustry trade. The model was estimated using 1
digit SITC data from the 1960s and 1970s, and the resudte wonsistent with
expectatios (Bergstrand, 1989). In addition, Nahuis has also used gravity modeling to
study EU enlargement at the sectoral level. His focus is on the impact of the accession
of the 10 new member states to the EU single market on different industries and
countries (Nauis, 2004).

Furthermore, Yulin and Guanghua conducted adepth analysis of bilateral
agricultural trade flows and trade potential between China and 10 ASEAN countries.
The results show that the bilateral agricultural trade flows between the two economies
are affeted by the size of the economy, the size of the country's popukhtosistance
between the capitals of the two countries, and various trade institutional qQdlity.
these, the size of the economy and the quality of institutions have a significaot impa
on tradéGuanghua & Yulin, 2008). Xie also uses the gravity model to capture the effect
of EU enlargement on ChiffaU agriculture trade. Her results show that the EU

enlargement has a negative effect on Gliikbagriculture trade (Xie, 2010).

3.5 Global Value Chain perspective
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3.5.1 Global Value Chain functioning and its Main indicators

Global Value Chain functioning

The concept of the Global Value Chain (GVC) was first introduced by Porter in
1985. He described it as a series of valdding activities associated with the
production of goods and services in an integrated global process. Thes@ stages
encompassing prodtu conception, design, production, sales, and sediees
distributed across various countries, generating vadlteed activities for businesses
involved (Porter, 1985). Building on Porter's foundational GVC theory, Kogut further
developed the notion fromn international strategic advantage perspective, proposing
the "valueadded chain" concept. Kogut argued that the vatigeed chain integrates
various input factors and activities, such as technology, raw materials, and capital,
culminating in the realaion of commodity value through market transactions.
Businesses can leverage their comparative advantages to engage in specific segments
of the production chain and capture the corresponding ~aalded portions (Kogut,
1985).

Gereffi later coined "global commodity chains,” describing the collective input and
cooperation of various global economies in product development and sales, though
initially overlooking the valueadded aspect (Gereffi, 1999). By 2001, Gereffi and
Kaplinky refined GVCs as networks of cressterprise manufacturers engaged in
close collaborations to realize product value, thus forming the foundational theoretical
framework of GVCs (Gereffi & Kaplinsky, 2001). Global value chains (GVCs) are
characterized byhe fragmentation and segmentation of production across various
phases, which are conducted in numerous locations around the world. This structure of
production has notably increased the interconnection between nations
Main indicators of GVCs

There are two main indicators are used to measure the global value chain in terms
of global value participation and global value positioning. The global value
participation, which proposed by Koopman, Powers and Wang, uses to measure the

position of county in the GVCs (Koopman et al.,, 2010) Global value chain
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participation including GVC forward participation and GVC backward participation.
GVC forward participationmeasures the value added by a country in producing
intermediate goods and services that are then exported and used as inputs in other
countries' production processes. Then@&C forward participation can be divided
into direct and indirect domestic value added. Direct domestic value added refers to the
value a country adds directly through its exports used in other countries' production.
Indirect domestic value added, on the other hand, indicates the proportion of a country's
value added that is embedded in intermediate goods, which are tbeporéed by a
trading partner countr§Borin & Mancini, 2015) Besides, GVC backward participation
assessestheforeignvalaed ded content in a countryods exp
of the exports are actually originating from inputs imported from other countries.
Global value chaiparticipationcalculated by summarizing these two components. The
values rage from 0 to 100. A higher value indicates a higher degree of participation by
the country in the global value chain.

Furthermore, to evaluate a country's positioning within sesgecific Global
Value Chains (GVCs), researchers employ an "upstreamness" measure, which measure
the distance of a production sector from final consumer demand. Introduced and refined
in studies by Fally (2012), and Antr& and Chor (2018), this index quantifies the number
of production stages remaining until the goods or services of an industry reach the final
consumers. Essentially, it reflects the "length" of the GVCs, indicating how far
upsteam a sector is in the overall production process.
3.5.2Regional value chain

A Regional Value Chain (RVC) is not a distinct classification of value chain; rather,
it refers to the segmentation of the value creation processes predominantly within a
specific region as opposed to globally. Baldwin (2013) observed that the production
and specialized division of labor increasingly exhibit regional characteristics, with less
prominence of global features. His findings indicate that the principal global value
chains are centered around major economies such as the United States, Germany, C
and Japan. Peripheral countries strategically embed themselves into these chains,

leveraging their comparative advantages, which leads to the formation of regional value
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chains primarily situated around North America, Europe, and Japan (Baldwin, 2013).
Further research by Schoar De Backer et al elucidates the significant relationship
between trade policies and participation in global value chains, highlighting a
pronouncedegional aspect. Mechanisms such as free trade areas and customs unions
within regions are intrinsically linked to the robustness of regional value chains and
facilitate the expansion of rules of origin, enhancing the establishment and efficacy of
these egional networks (De Backer et al, 2018).

Moreover, Morris provides a comparative analysis, demonstrating that regional
value chains, such as those in apparel manufacturing led by South African retailers, are
more conducive to fostering direct interactions between downstream manufacturers and
regonal suppliers compared to global value chains dominated by the United States.
This regional orientation not only accelerates responses to market demands but also
reduces production timelines and achieves cost efficiencies, underscoring the

operational adantages of regional value chains over global ones (Morris, 2011).

3.5.3 Integration of Central and Eastern European Countries into EU Value

Chains

Martiez -Zarzoso and others have pointed out that the accession of CEECs to the
EU has had a positive and significant impact on the trade of intermediate and final
goods.The analysis confirms that EU accession and the associated decrease in trade
barriers have been pivotal in expanding trade, both in terms of variety and volume.
(Martiez -Zarzoso et al., 2010). Besides, Kaplan indicates that the EU enlargement
facilitated greater integration of the CEECs into EU value chains, particularly
enhancing intr&CEEC trade more significantly than E&¥est trade. Besides, there
was a notable increase in valagded exports from CEECs to other CEECs, particularly
in services, which often involved lowskilled activities. This suggests that
enlargement led to spatization where CEECs engaged more in trade activities

matching their labor market structures (Kaplan et al., 2018).

32



Additionally, Van Assche describes the ten CEECs as a "deep processing region™
for the EU original 15 countries members, implying that these countries undertake
production stages of | ower added value or
production nawork, while the production of finished or final products is more likely to
be completed within the EU. Data shows that 70% of gross exports and 60% of imports
of the CEECs are related to the EU original 15 countries members. This indicates that
there are lose economic and trade ties between the CEECs and the EU15 with the
CEECs largely depending on the EU market and raw material supplies (Van Assche et
al., 2012).

3.5.4 Shift in Manufacturing within the EU leading to the formation of the CE
Manufacturing Core

Germany has not only maintained a substantial presence in the global value chain
but has also driven economic growth within Europe by linking and integrating the
peripheral production capacities of other countries in the region, thereby influencing
both regional and global production and export trade. Germany has strategically utilized
the geographic location, skilled labor, and cost advantages of Central and Eastern
European countries (EU peripheral member states) to offshore and outsource lew value
addedsegments of the manufacturing industry.

Within the core EU member states, there are typically two distinct outsourcing
strategies: The first is often referred to as "vertical specialization." This strategy
involves outsourcing the production of specific components within the manufacturing
suppy chain to other countries overseas, then importing the corresponding intermediate
products, and ultimately completing the final production, assembly, and export in the
home country. For example, in 1993, the German automaker Audi outsourced engine
product on to its Audi Hungary factory | ocat ec
become one of the world's largest engine suppliers. Some of the engines produced are
then sent back to Audi's headquarters in Bavaria, Germany, where the final assembly
and productin of Audi cars are completed and then exported globally. The second
strategy is known as "total offshoring," where the entire manufacturing base is relocated

overseas. The entire production process is completed by the overseas company, and
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products are exported directly to global markets. For instance, the French Renault
automotive group has moved the production of several of its car rdottedsClio
series, Twingo series, and Smart Forfour séristhe Revoz factory in Novo Mesto,
Sloveniawhere the entire vehicles are produced and exported (Chiappini, 2012).
Stehrer and Stdlinger observe that manufacturing activities within the EU are
increasingly concentrated around the Central European (CE) manufacturing core,
centered on Germany, which includes Austria and the four Visegrd countries: the
Czech RepublicHungary, Poland, and Slovakia. A Gerrfag supply chain has
emerged, specializing in manufacturing goods for export worldwide. They highlight the
substantial growth in the contribution of Central European countries to the EU's value
added exports, notinqnaéB-percentage point increase that brought their share to 42.6%
in 2011. This growth suggests that the CE manufacturing core has become increasingly
crucial to the EU's manufacturing and export sectors (Stehrer & Stdlinger, 2015).
Furthermore, the concentration of manufacturing activities in Central European
countries has resulted in a noticeable decline in the proportion ofadtexl exports
from other EU member states, particularly those with higher incomes such as the Nordic
and Benelux countries, as well as France and the United Kingdom. This trend indicates
a redistribution of manufacturing capabilities within the EU, with Central European
countries emerging as significant contributors at the expense of traditionally stronger
economies (Stehrer & Stdlinger, 2015). In the process of globalization, the more EU
core member states emphasize a strategy of "vertical specialization," the stronger their
domestic manufacturing capabilities remain. This is reflected in the increased
proportion of manufacturing valegdded within their GDP, which, in turn, enhances
their influence within the global value chain network. Conversely, the
deindustrialization observed in some developed EU countries is primarily due to their
greater relianceroa "total outsourcing” strategy rather than on "vertical specialization.”
This reliance has led to a weakening of their domestic manufacturing sectors (Celi et
al., 2018).
3.5.5 CEE's increased patrticipation in GVCs further facilitates trade between

China and EU
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As Central and Eastern European (CEE) countries increase their participation in
global value chains (GVCs), it significantly enhances@&tna trade dynamics. The
CEE nations have developed their manufacturing and processing capabilities through
their integration into these chains, positioning themselves as pivotal links between
China and the rest of the EU. According to Stdlinger, the engagement in GVCs has
bolstered manufacturing in core Central European countries such as the Czech Repubilic,
Hungary, Ptand, and Slovakia. However, it has also accelerated the deindustrialization
process in other EU member states (Stdlinger, 2016).Over the past two decades, the
Czech Republic and its Visegrd counterparts have seen considerable foreign direct
investment mflows and have become highly exportented. By 2015, exports
accounted for 84% of GDP in the Czech Republic, over 90% in Hungary and Slovakia,
and 50% in Poland, as per the World Bank. This shift reflects their deep integration into
global value chainsanalyzed by Gereffi & Fernand&tark (Gereffi & Fernandez
Stark, 2010).

The integration of the EU peripheral members into German value chains is likely
to affect their influence in the GVC network, as Germany is atenhgerof the GVCs
with a large number of upstream and downstream trading partners, and its output or
input of value added has a significant impact on the production and export trade of other
countries. Therefore, the integration of the EU periphery into them&gewalue chain,
which leads to a relatively greater overall global diffusion of the inputs and outputs of
value added of the EU periphery, is likely to have an impact on the rest of the network
through Germany's ability to expand in GVCs.

CEE countries typically occupy a midstream position in global supply chains. For
example, CEE countries may import raw materials and components from China,
process them, and then export the finished goods or immediate goods to Germany or
other Western Ewpean countries, and subsequently to other international markets.
This not only increases direct trade between CEE countries and China but also
reinforces their role within the EU's internal production networks. A comprehensive
analysis of trade panel ddtar a dozen CEE nations by Zhang et al. shows that a 10

percent increase in the acquisition of capital goods from China correlates with a 2.4
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percent increase in the region's exports. This effect is more pronounced when
considering both intermediate and capital goods procured from China, with a particular
focus on domestic vale&dded in exports. The study confirms that sourcing from China
significantly boosts the total exports of CEE nations and the domestic value created
within these exports (Zhang et al., 2024).

Besides, according to Karkanis, the Czech Republic plays a crucial role in the
global supply chain, acting as a conduit for Chinese vatlteed exports to Western
markets. The Czech Republic imports parts and components, adds value through
manufacturing o assembly, and then exports the finished or denshed goods
(Karkanis, 2018). Additionally, De Castro highlights that nearly 80% of the Czech
Republic's imports from China consist of intermediate products. A large portion of
Chinese valuadded (VA) s further processed in the Czech Republic and then used in
exports to other countries. This demonstrates an indirect export pathway for Chinese
exports to the EU. China may export components to the Czech Republic, where they
are incorporated into finishegbods. These goods are then exported again, potentially
to Western markets, thus positioning the Czech Republic as a potential entry point for

Chinese products into these markets (De Castro et al., 2017).

4. Current trade situation

4.1 Current Intra EU trade

4.1.1Current situation of Intra EU trade

The trade between intra EU members is generally on an upward trend. Between
January 2002 and December 2022 exports of goods increased (see FiRgivgden
Jan 2002 and Dec 2022, exports of goods
billion. In addition, intraEuropean Union export in goods accounts for about 62 % of
total European Union trade between 2002 and 28RBough there is a s ignificant
drop in exports occurred from September 2008 to May 2009 due to the financial crisis,

export valuesbegan to recover after the downturn. Then, the COYDpandemic

36

W i



caused a dramatic decrease in exports between February 2020 and April 2020. However,
by December 2022, intra EU export levels had not only rebounded but also surpassed
pre-pandemic figuresThis may be due to the European Union relocating part of its
production chain back to the EU after the Celfipandemic. This move aims to avoid

shortages of medical supplies caused by supply chain disruptions during global crises.

Figure 4 Intra EU exports of Goods, 202022
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Germany plays an important role in exporting gatodther EU member countries.

Germany | ed with expor tCgprus had thd lowasg at jus8 6 3
over 0l bill i &@Gemas ethedNrthedands, Belgiumgeltaly, France,
Poland, and Spame ach exported goods worth over
Together, these countries represented 73% of the totalEtrgoods export value in
2022(see figureb). Besides, from 2002 to 2022, four countries experienced an average
annual increase of over 10% in goods exports to EU partners. These countries included
Latvia (11.9%), Lithuania (11.5%), Bulgaria (11.3%), and Po{a8dB%). Meanwhile,
13 out of the rest 23 Member States saw their exports grow at an annual rate of between
5% and 10%, and 10 countries had growth rates under 5%. Generally, Central Eastern
Member States (CEE) exhibited higher growth rates (see Appendix 1

This trend can be attributed to the economic integration and development of the

CEE region within the EU. Post accession, these countries have benefited from
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increased access to the larger EU market, substantial investment inflows, and the
adoption of EU trade policies that enhance their export capabilities. The higher growth
rates in these countries reflect their adaptation to the EU market and their suiccessfu

exploitation of new trade opportunities.

Figure 5SExports of goods to other member states, 2022
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In 2022, between 50% and 75% of exports from most Member States stayed within
the EU, as shown in Figure 5. At the same time, Poland (76%), Hungary (78%),
Slovakia (80%), Luxembourg (81%), and Czechia (82%) exceeded this range, with
their shares of intr&EU exports surpassing 75%. On the other hand, Cyprus (26%),
Ireland (39%), and Malta (45%) had less than half of their exports directed towards EU
countries which means they were more engaged in trade outside the EU. The data can
largely be explained through the lens of regional value chains. Countries like Poland,
Hungary, Slovakia and Czechia are deeply integrated into the regional value chains of
the EU,which enhances their trade connectivity and economic interdependence with
other EU nations. Conversely, Cyprus, Ireland, and Malta have lower percentages of
intraaEU exports due to their unique economic orientations and geographic positions,
which lead then to develop stronger trade relationships outside the EU. These countries
might engage more with international markets that offer more favorable conditions for
their specific exports or where historical and strategic partnerships exist, reducing their
involvement in regional EU value chains.

Besides, the top trading partner is Germamlkiich ranks as the most frequent

among the top three trading partneithin the European Union (EU), the
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predominant mode of trade for nearly all member states involves exporting to another
EU country Most EU member states' trade is concentrated within the EU, with Germany
being a notable exception. In 2022, among the 27 EU member states, Germany was the
mostsignificant export market for 17 countries and ranked among the top three export
markets for 22 member states. For instance, 40% of Czech exports are destined for
Germany, followed by 29% to Austria, 28% to Hungary, and 27% to Poland(See figure
7). Additionally, Germany is the primary export market for Southern European
countries like Italy, as well as Northern European countries like Finland and Sweden,
and Western European countries such as the Netherlands. Even France, another leading
economy within th€eU, has Germany as its largest export marketfggeendix 2).

This highlights the high degree of dependence of EU countries on Germany for trade.
From a trade structure perspective, Germany predominantly imports industrial raw
materials and intermediafgoducts from other EU countries and exports primarily
industrial finished products. This indicates that exports from other EU countries are
often reprocessed in Germany, with some of these reprocessed goods-b&puyted

back to EU countries and otlsén norREU countries. In this trade cycle, Germany plays

the role of an integrator of industrial resources within the EU, positioning itself at the

center of the EU's industrial supply chain (Marti&€arzoso et al., 2010).

Figure 6 Exports of goods: Intra EU and extra EU,2022(%)
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Figure 7 Main EU partners for exports of goods by member state, 2022 (share of total
intra-EU exports of goods)
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4.1.2 Current Intra EU trade structure

Intra-.EU exports are predominantly composed of machinery, vehicles, and other
manufactured goods (See figure 8). In 2022, every member state has a higher share of
manufactured goods compared to primary goods though the extent varied significantly.
In Ireland, Czechia, and Slovakia, the share of manufactured goods was over eight times
greater than that of primary goods. Conversely, Lithuania, Latvia, Cyprus, and Greece
had ratios below two, at 2.0, 1.9, 1.6, and 1.5 respectivelpfgeendix 3.

The reasons for these variations include differences in industrial capacity and
economic specialization among Member States. Countries like Ireland, Czechia, and
Slovakia have developed robust manufacturing sectors that produeeatighgoods
such as parmaceuticals and automotive products, significantly boosting their
manufactured goods exports. On the other hand, countries like Lithuania, Latvia,
Cyprus, and Greece may rely more on agriculture and natural resources, leading to a
lower ratio of manufactred to primary goods exports. This reflects the varying stages

of industrial development and sectoral focus across the EU.
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Figure 8 Intra EU export shares by product type, 2002 and 2022
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Moreover, for Visegra Four (V4) countries,they have developed highly
interdependent trade relationships, with substantial-nefgaonal trade. This is evident
in the significant trade volumes among them. Their geographical closeness and
economic similarities foster a conducive environment fousb trade relations.
According to chagextracted from the OEC, the key Characteristics of V4 Tradesfocu

on the Automotive Industry and Electronics and Machinery (see Appendix 4).

4.2 Current Situation of EU-China Trade

4.2.1Current EU-China trade

For the EU, China and the United States are the two most important trading partners
(see Figure 9). The EU's trade with China has shown an overall upward trend. In 2005,
the EU's imports from China surpassed those from the United States, making China the
EU's largest source of imports. EU exports to China have also generally been on the
rise.Figure 9 illustrates China's prominent role among the European Union's principal
trade partners in the year 2023, highlighting its substantial involvement in batht imp
and export markets. In terms of exports, China was the-ltrgést recipient of EU
goods, accounting for 8.8% of the EU's external exports. This places China behind the

United States, which led with 19.7%, and the United Kingdom, which accounted for
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13.1% of the exports. China's position exceeded that of Switzerland and Tiikiye, which
comprised 7.4% and 4.4% of exports, respectively. Conversely, in the import sector,
China emerged as the dominant supplier to the EU, constituting 20.5% of its total
imports for the year, outpacing the United States (13.7%), the United Kingdom (7.2%),
Switzerland (5.5%), and Norway (4.7%). This data clearly establishes China's critical

role within the EU's trade framework, particularly as the foremost source of imports.

Figure 9 EU trade with China and US
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Figure 10 China among the EU's main partners for trade in goods, @@2share of
extraEU exports/imports)
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Moreover, the trade relationship between China and the European Union (EU) from
1995 to 2022, as depicted in the provided chsithws a dynamic and evolving
economic interaction, characterized by a significant increase in trade volumes. In 2023,
the value of goasimport from China to EU alreaddchieveds59.20billioneuroswhile
the value of good export to Chirechieved242.49 billion euros The green bar

represents the difference between EU import and EU export to Ghieaent decade
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the trend of increasing this indicated a huge trade deficit for the EU throughout the
period. In 2022, the trade deficit stands at abéL6.71 billion euros, reflecting higher
imports from China compared to EU exports to China (See figure 111). Howeer,
year 2022 presented a highly atypical macroeconomic landscape, marked by significant
global events that reshaped trade dynamics extensively. The Ukraine crisis and the
ongoing impacts of the@VID-19 pandemic were major disruptors, exerting profound
effects on international trade flows. Specifically, the significant increase in Etina
trade in 2021 and 2022 can be primadilyeto EUimportingmedical goods from China

like mask. China effectively controlled the outbreakha&fpandemic and took the lead

in restoring full production, while other emerging economies experienced repeated
outbreaks and stringent asggpidemic measures that hampered their ability to supply
products to the EU. As a result, China compensated for duetien in exports to the

EU from these countries. Regarding Chinads
production base to achieve comprehensive recovery, China was faced with substantial
external demand from the global economic rebound. Consequently, in the process of
exparding production, the demand for imported intermediate goods has increased. This
has led to a significant but temporary increase in the trade deficit between China and
the EU over the past two years. Moreowuying the COVID19 pandemic, trade
between Chia and the EU did not decrease, which indirectly reflects the high resilience
of ChinaEU bilateral trade.

Recent data from Eurostat indicates a 270¢9
China in 2023, suggesting the previous gesiade deficit figures were an anomaly
(Eurostat, 2023). Although the EU's ongoing trade deficit with China often leads to
trade frictions, it is not purely disadvantageois.the relatively lowpriced imported
goods from China provide consumers in the European Union with more choices.
Besides, intermediate products and raw materials from China aid in enhancing the
productivity and international competitiveness of the Ebtustrial manufacturing
sector(Dadush et al., 2019). What is more, the substattide barriers imposed by

China also contribute to the European Union's trade deficit.
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Figure 11 EU trade in goodwith China 199582022
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Figure 12 EU trade in goods with China, 202023

EU trade in goods with China, 2022-2023
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With regard to EU exports to China in 2023, Appendix 6 presents data on EU
Member States' exports of goods to China. The Netherlands, Germany and Italy are the
main exporters with 0117bn, U95bn and 048m
EU's largest paner but also China's most important trading partner. Since 2016, China
has been Germany's largest trading partner. In addition, it is worth noting that the Czech
Republic has the highest share of imports from China as a percentage of its total imports

from outside the EU, at 43.7 % according to Appendix 5, This means that China already
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becamea crucial trading partner fdhe Czech Republic. Besides, Estonia (30.2%),
Slovenia (29.1%), and Poland (28.5%) Netherlands (25.7%), Hungary (25.0%), and
Romania (20.8%) also exhibit a considerable reliance on Chinese imports, though
slightly less than the highest tier.

In general, CEE countries tend to show a higher percentage of dependence on
imports from China compared to Western European countries. This could be attributed
to different economic strategies, levels of industrial development, and trade policies.
However, some Western countries still exhibit significant dependence on Chinese
imports like Netherlands, reflecting the pervasive influence of China's manufacturing
sector on the global market.

4.2.2 Current China-EU bilateral trade structure

Based on the Standard International Trade Classification (SITC), the trade patterns
between the European Union (EU) and China can be analyzed through the distribution
of import and export categories shown in the accompanying figure. The data indicates
a spnificant concentration of trade in Category 7 of the SITC, which includes
Machinery and Transport Equipment(see figurel3). This category dominates both
imports from and exports to China, highlighting a primary focusinmtustrially
manufactured goods in the bilateral trade relationship. A more detailed analysis will be
carried out using the Harmonised System (HS) classificadiolassify products more

accurately as well as more easily.

Figure 13 EU trade with China (based on SITC classification)

SITC0+1 Food. drinkand tobacco

SITC 2+4 Raw materia

SITC 3 Enerav

SITC5 Chemicals products

SITC7 Machinerv and transport equipment

SITC 6+8 Other manufacuture aoods

SITC9 Commoeodities and transactions not classified elsewhere in the SITC
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The analysis presents a detailed examination of the trade patterns in imports and
exports between the European Union (EU) and China over the period from 2000 to
2021, utilizing the Harmonized System (HS) 92 classifications. The data reveals that
the predormant categories of traded goods between the EU and China are concentrated
in the sectors of Machinery and Transport Equipment, specifically classified under HS
84-85 and HS 8@9(see figure 14 ane 15)hese sectors consistently dominate both
import and &port charts, underscoring their critical role in trade between China and the
EU. The import and export of higlech products have grown, indicating an increase in
trade of valueadded goods. The share of EU machinery imports from China increased
from35% n 2000 to 51.6 % in 2021. This refl
global value chain, transitioning from basic manufacturing to more sophisticated,
technologyintensive productiorHHowever, the share of impsiftom China for Optical,
PhotographicMedical or Surgical Instruments drop from 4.72% in 2000 to 3.35% in
2021.

Moreover, textiles and footwear (HS -63, HS 6467) have historically been
integral to trade, particularly regarding the EU's imports from China. Although- labor
intensive industries such as textiles and footwear continue to play a significant role,
theirrelative contributions to the total trade volume have been diminishing. Specifically,
the share of textiles in EU exports to China has decreased from 13.99% in 2000 to 7.42%
in 2021, while the share for footwear has also declined, from 4.24% to 2.12%ever
same period. This trend mirrors a broader global shift towards industries that necessitate
increased capital investmerits China's manufacturing sector has evolved, there has

been significant investment in technology and innovation. This shift has enabled
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Chinese manufacturers to produce more technologically advanced andailyleer
products and climbs up the global value chain, such as electronics and machinery, rather
than focusing solely on labdamtensive goods like textiles and footwear. Many
companis that once manufactured textiles and footwear in China. have relocated their
production to other countries with lower labor costs, such as Vietham, Bangladesh, and
Cambodia. This relocation is part of a broader strategy to diversify production locations
and reduce dependency on any single country, further contributing to the decline in
China's share of textile and footwear exports. The decrease in the proportion of EU
imports of textiles and footwear from China may also be due to the fact that the EU has
many bilateral trade agreements with Vietnam like the Textiles and Clothing
Agreement and Footwear Agreement, so the EU has decided to source these low value
added products from Vietnam instead of CH{iDaong, 2016)Furthermore, the steady
import of Metas and Chemicals (HS 783, HS 2838) goods highlights the EU's need

for raw and intermediate materials essential for its industrial sectors. This suggests that
the EU's manufacturing sectors are intertwined with global supply chains, relying on
imports tofeed into further stages of production and distribution within the region. In
addition, it can also be observed that the share of vegetable imports, which are pertinent
to the agricultural sector, experienced a steady decline following the expansion of the
European Union. Specifically, this proportion dropped from 0.96% in 2000 to 0.47%
in 2021. In addition, the importeof foodstuff (0.81% to 0.46%), Raw Hides and
Skins, Leather, Furskins (4% to 1.06%ive Animals, Animal Products( 1% to 0.38%)

also have declined compared to 2000.

From the perspective of EU export goods to Chaignificant sectors such as
Machinery, Transport Equipment, and Chemicals or Allied Industries (HS8P8
consistently hold substantial shares(see figure 15). These sectors reflect a strong EU
focus on exporting advanced technology and capitehsive poducts, which dovetalil
with China's robust demand for higgch and infrastructure development inputs.
Notably, the export share of Machinery decreased from 55.45% in 2000 to 33.16% in
2021. This is mainlglue to Chindavingdeveloped its own machinery manufacturing

capabilities, it may be relying less on EU imports. Conversely, the Transport Equipment
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sector saw an increase from 9.53% to 19.16%. This sti@atthe EU's stronghold in
high-value transport technologies. Besides, the Chemical sector grew from 7.83% to
12.56% over the same peridkche chemical sector shows a relatively consistent share,
illustrating the ongoing demand for chemical products, which are essential for a range
of industries including manufacturing, pharmaceuticals, and agriculture. The export to
China of sectoOptical, Photographic, Medical or Surgical Instruments increase from
3.77% to 7.16%. The sector of Vegetable Products, representing agriculture
agricultural sector, increas&om 0.66% to 0.87%Furthermore, the smallest trading
goods between the EU and China include Live Animals and Animal Products
(increasing from 0.98% to 3.7%), Animal or Vegetable Fats and Oils (increasing
slightly from 0.66% to 0.87%), and Pulp of Wood or other Fibrous @slicMaterial
(decreasing from 1.96% to 1.44%), along with Foodstuffs (rising from 0.64% to 2.67%).
These trends in EU exports China are notably different from those observed in EU
imports from China, where the trade volumes of these products have generally
decreased. This divergence illustrates a certain level of complementarity in the EU
China trade relationship, where eachitgntends to export more of what the other
imports less, and vice versa. This complementarity is indicative of how both regions
strategically balance their trade portfolios to optimize mutual economic benefits and
address respective market demands.

In general, the trade relationship between China and the European Union has
significantly evolved, shifting from labentensive to more capitahnd technology
intensive industries. Concurrently, there's a decline in traditional sectors such as textiles.
Additionally, the stable trade in intermediate goods like chemicals and base metals
underscores a critical interdependency, essential for maintaining robust supply chains
and supporting sustained industrial activity within the EU. It is important tothate
while both China and the EU focus their exports on the machinery industry
These demonstrate that trade between the EU and China predominantlyimtcaurs
industries (Lu et al., 2014Besides, European countries produce electromechanical
products with a higher capital intensity, primarily concentrating on -aigh

electromechanical products. In contrast, China often holds a comparative advantage in
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the export of coseffective, midto-low-end electromechanical products. Consequently,

China and the EU exhibit significant complementarity in the development

electromechanical products industry.

of the

Figure 14 EU imports from China by industry sector(percentage distribution)
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Source: UN Comtrade data calculated by the author .The complete table, refer to Appendix 7.

Figure 15 EU Export to China by Industry Sector (percentage distribution)
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UN Comtrade data calculated by the author.For the complete table, refer to Appendix 8.
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4.3Trade Dependency of EU on China
Overview

Figure 15 reveals a significant evolution in the trade relationship between the
European UniotEU) and China over two decades, focusing on the seven most traded
industry sectors. Notably, the dependency on Chinese machinery {8f5 8drged
by 37.17 percentage points, from 9.03% to 46.20%, reflecting China's technological
advancements and compett manufacturing capabilities. Similarly, imports of
miscellaneous manufactured articles (HS984 experienced the highest increase,
rising by 26.43 percentage points to 69.71%, indicating China's broad manufacturing
diversity and its deep penetrationa the European market. Additionally, the EU's trade
dependence on imports from sectors such as Chemicals or Allied Industries, Metals
Transport Equipment, Plastics/Rubber and optical instruments have also seen

significant increases.

Figure 16 EU's Major Import Commodities' Dependence on China in 2000 and 2021
(EU Imports from China/Total Imports)

2000 2021
HS 84-85: Machinery 9.03% 46.20%
HS 94-96: Miscellaneous Manufactured Articles 43.28% 69.71%
HS 50-63: Textiles and Textile Articles 16.77% 33.03%
HS 28-38: Chemical or Allied Industries 4.50% 13.24%
HS 72-83: Base Metals and Articles of Base Metal 8.27% 19.36%
HS 86-89: Transport Equipment 1.58% 14.67%
HS 39-40: Plastics/Rubber 12.06% 22.96%
HS 90-92: Optical, Photographic, Medical or Surgical Instruments 9.31% 14.11%

Source: UN Comrade, calculated by author

Manufacture Trade Dependence

According to the SITC classification of manufactured goods by the degree of
manufacturing sophistication in the UNCTAD database, goods can be categorized into
four groups: Labeintensive and resourdatensive manufactures, Leskill and
technologyintersive manufactures, and Mediuskill and Highskill technology
intensive manufactures. This classification system allows for a detailed analysis of trade

in manufactured goods.
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Postenlargement, some manufacturing capacities within the EU shifted to newer
member states, attracted by lower labor costs compared to those in Western Europe.
Despite this redistribution of manufacturing activities, the dependency on China for
laborintensive and resourgatensive goods continued to rise until 2010, after which
a slight decrease was observed. This trend may reflect the EU's outsourcing to China
for such products, complemented by a gradual shift towards more diversified sourcing
strateges in response to escalating global trade tensions and heightened awareness of
supply chain vulnerabilities. Besides, the Lelll and technologyntensive
manufactures exhibited a consistent increase in dependency, rising from 11.12% in
2000 to 27.80%n 2021. Prior to EU enlargement in 2000, the dependency on China
for Laborintensive and resourdatensive manufactures was higher than that for
Medium-skill and Highskill technologyintensive manufactures.

For Mediumskill and technologyntensive manufactures, there was a marked
increase from 8.55% in 2000 to 34.07% by 2021. This substantial rise in dependency
indicates the EU's escalating procurement of more technologically advanced goods
from China. In he domain of Higkskill and technologyntensive manufactures,
dependency intensified from 6.02% in 2000 to 30.60% in 2021, underscoring the EU's
heavy reliance on China for higach manufacturing components and products
especially the electronics. The EWith its strong consumer market and high demand
for hightech products, relies on China's efficient and scalable manufacturing
capabilities to meet its needse result of the figure aligns with the result of Zenglein,
he mentioned the EU's strategic dependency on China, particularly pronounced in the
electronics sector, stems not only from technological complexity but also from the
complexities and costs assated with developing alternative supply chajdenglein,

2020). In additionas noted byrang he points that China has become a critical player
in global supply chains, especially in electronics and otherteigi industriesChina
often primarily serves as an assembly site in the-tégh electronics and electrical

(E&E) sector(Tang et al., 2024).
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Figure 177EU' s Dependency on Chinese Manufactur
manufactured goods from the China / EUG6s t

2000 2005 2010 2010 2021

MANUFACTURED GOODS BY DEGREE OF MANUFACTURING 9% 19% 28% 28% 32%
Labour-intensive and resource-intensive manufactures 18% 32% 42% 39% 38%
Low-skill and technology-intensive manufactures 11% 15% 25% 25% 28%
Medium-skill and technology-intensive manufactures 9% 15% 24% 26% 34%
Medium-skill: Electronics (excluding parts and components) (SITC 775) 37% 51% 62% 63% 66%
Medium-skill: Parts and components for electrical and electronic goods (SITC 772) 7% 16% 26% 32% 38%
Medium-skill: Other, excluding electronics 8% 14% 22% 24% 32%
High-skill and technology-intensive manufactures 6% 17% 26% 27% 31%
High-skill: Electronics (excluding parts and components) (SITC 751 + 752 + 761 + 762 + 762 10% 41% 58% 62% 67%
High-skill: Parts and components for electrical and electronic goods (SITC 759 + 764 + 776) 6% 22% 40% 45% 47%
High-skill: Other, excluding electronics 4% 5% 8% 10% 14%

Source: UNCTAD, calculated by author

In contrast, China's reliance on the EU for higbh manufacturing goods is not
particularly high. This is likely because the EU primarily exports low and medium
technology manufactured products rather than-tegh itemsSome ASEAN countries
may act as intermediaries to export these goods to China. As previously mentioned,
China serves primarily as an assembly hub for 4égh manufacturing goods,
assembling components before exporting the final products. China's maitsifmpm
the EU are predomimdly mediumtech products. Among these, meditech
engineering goods, automotive products, and other-teigfn items constitute the

largest proportions (Tang et al., 2024)

Figure 18 Chi na d s Dependency on EU Manufactur e.
manufactured goods from the EU / China's total imports)

2000 2005 2010 2015 2021

MANUFACTURED GOODS BY DEGREE OF MANUFACTURING 15% 13% 15% 15% 17%
Labour-intensive and resource-intensive manufactures 8% 11% 17% 19% 27%
Low-skill and technology-intensive manufactures 9% 15% 18% 23% 16%
Medium-skill and technology-intensive manufactures 23% 25% 29% 30% 33%
Medium-skill: Electronics (excluding parts and components) (SITC 775) 29% 28% 34% 34% 39%
Medium-skill: Parts and components for electrical and electronic goods (SITC 772) 19% 13% 14% 16% 19%
Medium-skill: Other, excluding electronics 24% 27% 31% 32% 35%
High-skill and technology-intensive manufactures 13% 7% 8% 9% 1M1%
High-skill: Electronics (excluding parts and components) (SITC 751 + 752 + 761 + 762 + i 8% 5% 3% 3% 3%
High-skill: Parts and components for electrical and electronic goods (SITC 759 + 764 + 77 14% 4% 3% 2% 3%
High-skill: Other, excluding electronics 12% 11% 13% 17% 23%

Source:UNCTAD, calculated by author

52



5. Methodology and variable description

5.1 Methodology

The paper will use the gravity modelewaminethe trade effect of EU enlargement
on ChinaEU trade. The gravity model can detect both trade creation and trade diversion

of EU enlargement.

Traditionally gravity mode can be outlined:

®w O n

Where 0 encapsulates all importspecific factors that determine the total demand of
the importing country j. Such factors typically include the GDP of the importing
country. Similarly, "Yincludes exportespecific factors that represent the total supply
capacity of the exporting country i, also in terms of its GDP. The vafisla constant
that does not vary with countries i and j. It may represent global factors like the overall
level of world trade liberalization. Lastly,  denotes the ease with which exporter i
can access the market of country j. This term is inversely related to the bilateral trade
costs between the two countries

As mentioned in the previous section 3.4.1, the model of gravity was initially much
criticized. Later, more and more scholars provide the model with the theoretical
background.The micrefoundation gravity model developed by Anderson and Van
Wincoop in 2003 has become the most prominent model in the field due to its advanced
theoretical framework. Anderson and van Wincoop (2003) demonstrated that bilateral

trade is influenced bselative trade costs and multilateral resistance factors.

Themicro-foundationgravity equation can be expressed as:
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Y denotes world GDP
® and @ representhe GDP of countries i and j respectively,

0 isthe costin jof importing a good from i

G > 1 is the elasticity of substitution
“ and0 represent exporter and | mporter ease
out ward and country jo6s inward multil ater al

Expressed in logarithmic form of previous gravitational model esestion data:

D& & L& OGOH dOd dbveE OO -

Where a0 is a constant, a3 5 land - is the error term.

The paper will use thmicro-foundation gravity model, the model will be
constructed according to this.

In empirical research, traditional pooled OLS models often inadequately address
the heterogeneity inherent in tirspecific and variablgpecific factors, prompting
researchers to pivot towards fixeffect models for a more robust analysis of gravity
equations as already mentioned in the previous literaturews\part of gravity model.

This shift has been thoroughly discussed in previous literature reviews on gravity
models, and is therefore only briefly described here. Feenstra employs fixed effects fo
exporters and importers to account for multilateral resistance terms, which affect a
country's overall trading environment (Feenstra, 2015). Additionallynteeporation

of pair-fixed effects with the exportgime and importetime fixed effect, as advocated

by Egger, Nigai and GadnezHerrera, enhances the precision in measuring bilateral
trade costs, providing a clear advantage over conventional gravity models. This study
will implement these advanced fixedfect models to investigate the trade ef$eof

EU enlargement (Egger & Nigai, 2015; Ganelerrera, 2013).
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Nevertheless, the fixed effect model cannot solve the problem of zero value in trade
flow. Silva and Tenreyro in 2006 suggest using the Poisson Pseudo Maximum
Likelihood (PPML) estimator to solve the problem of the zero t(@ikva & Tenreyro,

2006) Moreover, in the presence of heteroskedasticity, this approach appears to yield
more robust and consistent results than other econometric techni@eeshe paper

will use the fixed effect and the PPL&4timatorat the same time

5.2 Description of the variable's

Distance

Havranek and Irsova (2015) highlight biases in using the-ghed¢ formula for
distance measurement, which Tamini et al. (2016) also note affects model outcomes
due to methodological variations. Recent research favors more sophisticated distance
measues. Mayer & Zignago (2011) introduce four types, including dis, discap, distw
and distwcesThe distw and distwces , with the preferred for their accuracy and less
exaggerated border effects, as confirmed by Mayer & Zignago (2005). Among these
two, scholars prefer to use the disw, | will algin with their choiagstihe disw, which
is a timeinvariant variabléMayer & Zignago, 2011; Karkanis, 2018 ;Zolin & Uprasen,
2018).
Institutional indicators

The paper will utilize the databaseWubrldwide Governance Indicators whialas
first proposed by Kaufmann in 2002 and has been updated to 2022 values, including
six indicators of perceived institutional quality in terms of Voice and Accountability,
Political Stability, Government Effectiveness, Regulatory Quality, Rule of Law and
Cortrol of Corruption. Each of these indicators represents various aspects of
governance quality, encompassing the political process, the efficiency of the state
apparatus anddgtpoliciesandthe overall success of governance (Kaufmann et al., 2002).
Since these six indicators are highly correlated in order to avoid the multicollinearity, |

will run the correlation test. Then | find that the correlation between expvr and exVrqi
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is the lowest. So | will use regulatory qualigx(qr) andpolitical stability and absence

of violence éxpvi) in the paper to represent the institutional quality.

exVar expvr exger exrqr exrlr exccr
exVar 1.0000
expvr 0.7061 1.0000
exger 0.7751 0.7395 1.0000
exrqr 0.7963 0.7038 0.9324 1.0000
exrlr 0.8268 0.7995 0.9378 0.9146 1.0000
exccr 0.7922 0.7975 0.9190 0.8751 0.9411 1.0000

5.3 Model specification

Model 1(trade creation of EU enlargement)

DEQONEIOT DEOQId T D&y | O&y T 6&¢& 06700

faGEQd 6¢adeR Oy - p

In Model 1, the variable) ¢ 'Q 1€ demotesthe logarithm of the exports of
country i to j at time t. The variablel €0Qf represents the logarithm of the
populationweighted distance between the most populated cities in the respective
countries. 0 &, and O &y are represented by the real GDPcofintriesi andj.
6 &€ ¢ o '&jdals to 1 if countries are contiguods£ & @& & if countries share a
common colonizer since 1945. Additionall§x, ® ¢ "(Gé a dummy variable that equals
1 if at least 9% of the population in both countries speak the same language,
representing one of the cultural distances within the B#sidesthe variable’O "Y;
is equal to 1 if countrieisandj are members of the EU at tim&he term- jdenotes
the error term in the regression model.

Incorporatingexporter time fixed effect and importer time fixed effect pad

fixed effectinto the regressiorso, the regression will be addressed following:

Fixed effect estimation:
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Variables? AT A represent the exporter time fixed effect and importer time
fixed effect.] represents the pair fixed effect. represergtime fixed effect.
The specification of the gravity model for PPML can te@resented in the

following multiplicative form:

PPML estimation:

Qonépl GQON O E0QIPH 1 0&x T D&y T 60€&0qUWMDE QO
T 6EaREDOTYy 1 o 2z- 35 s
Qonél AGPOEOQI M T D&y T 0&y T 6€¢& 0 QW DE Qo

I 6&amera0™y; T, Z- @

Qonér APDOEOQI W T 0&k T 0& T 6€6€& 0 QU OE QO

T(’iéd&)éfx'OTYHT e Z- 4 X

By incorporatingthe pairfixed, importertime fixed and exportertime fixed

effects in the PPML estimation togethttie model can isolate all timevariant factors
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and accurately measure the impact of these-tianging variables on trade flows

(Egger & Nigai,201% So, the regression will be addressed:

Qonéi AAPPDOEOQI @ 1 0&dy T 0&y 1 6£&0QUWOE QO

P 6EaeEn Oy, 1, 1 Z- P

Model 2 (trade creation and trade diversion effect of EU enlargement)

Previous models have not tested the effect of trade with third countries, so this
model will attempt to test the effect of EU enlargement on trade with third csintr
and try to capture the trade diversion effect. On top of this, it will evaluate whether
improvements in institutional quality can improve trade. In addition to the same
variable as modell, model 2 introdec®mevariables to detect the trade diversion of
associated with EU enlargemeMariable O w ) £0i §0 Qiista dummy variable
whichequals 1 when the exporter is an EU member country and the importer is a non
member countrySimilarly, the variable "Qa 1 €0i §6 Q iwdl be included,which is
also a dummy variable equal to 1 when the importer is an EU member country and the
exporter is a noimember country. Besidesriablesexrgr and expvr also will be added
into the model2 to test whether timeprovementof institutional quality will improve
the trade flow between two countridé&ariable exrqr represents the regulatory quality
of the exporter country while expvr represents the political stability and absence of
violence.

Moreover, according to Magee, he mentions a significant drawback of exporter
year and importeyear fixed effects is that they cannot use to include the trade diversion
variables (Magee, 2008). This is mainly becaaigeortertime fixed effects control for
all time-varying factors affecting a country's exports, while impetitae fixed effects
control for all timevarying factors affecting a country's imports. The impetitee
fixed effects, in particular, captureetioverall change in a country's impoin a given
year. This comprehensive control masks the specific effects of trade diversion, as it is

not possible to separately identify the changes in-iRrA imports and extrRTA
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imports. Thus, the following model will use the CourdPair Fixed and country

specific effect.
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Model 3 (trade effect of EU enlargement on China)

Model 3 isdesigned to assess the trade impacts of EU enlargement on China,
focusing particularly on the trade relationships between China and key EU member
states, including Germany and the V4 countries (Czech Republic, Hungary, Poland, and
Slovakia). The model withlso explore changes in trade dynamics within the V4 group
postenlargement, examining how their EU integration influences internal trade
patterns. Additionally, the model will incorporate the impact of China's accession to the
WTO to provide a more comginensive analysis of trade effects.

In Model 3, in addition to the variables included in Models 1 and 2, a dummy

variable calledQ 60 &3XX¢ ¢ is introduced to identify any trade diversion or trade
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creation speciation between China and the EU following its expansion. The exporting
nation is an EU member, while the receiving country is China, as shown by the variable
equal to 1. Another dummy variabléXX2¢ @¢Q 6 ; equals 1 in the case when China

is theexporterand the EU is the importeBesides,UT (XXQ¢ ¢ "Qa dummy variable,
whichis assigned a value of 1 when the exporting countries akégbgra Four (V4)
countries, and the importer is Chigamilarly, 6'CXQQ¢ weguals 1 when the exporter is
China and the importer is a V4 country. Besides, variableis used to analyze the
intra-regional trade flows among the V4 countries. This variable aims to assess whether
the enlargement of the European Union has enhanced the trade creation effect within
these countries. Whém equals 1, it represents that either the exporter or the importer
belongs to the V4 countries. Moreové® OtN¢ ¢y is another dummy variable
which equals 1 when the exporter is Germany and the importer is @hiaddition,
W"YOO0'NE ¢ is adummy variable to capture the accession of WTO of China on 11
December200. f t he b7 coefficient i's positive,
in the WTO has enhanced its trade relations with other nations, as membership in such
international trade organizations typically reduces trading costs for all members

involved.
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Equations (12), (13), and (14) all employ the Poisson Pskladdmum
Likelihood (PPML) estimation method. Equation (12) incorporates pair andftiad
effects in terms of @& Q. Equation (13) uses importgear and exporteyear
fixed effects { @& Q , which account for tim@arying factors specific to each
importer and exporter, respectiveBquation (14)ncorporates
a comprehensive set of fixed effects, including pair, impgrear, and exporteyear
fixed effects in terms ofT  h, @& 7Q . This specification ensures a more accurate
assessment of the influence of trade policies and other variables of interest by providing
a rigorous control for both tirearying countryspecific impacts and timevariant

bilateral components.

Model 4 (incorporating FTAS)

Model 4 incorporates the variablegftaandchftainto the existing Equation (15)
to evaluate the impact of Free Trade Agreements (FTAS) signed by the European Union
(EVU) and China with other countries. These inclusiatlow for the isolation and
measurement of the specific effects FTAs have on the trade performance of the EU and
China respectively. In Equation (16), the variadlétais a dummy variable that equals
1 when either the importer or the exporter is a member of the European Union (EU)
and the other party is a country that has signed arfrde taigreement (FTA) with the
EU. Similarly,chftais a dummy variable that equals 1 when either the importer or the
exporter is China and the other party is a country that has signed an FTA with China.

These two variables help to demonstrate the impact of such agreements on trade flows
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5.4 Data

My dataset covers 170 countries including data from 1996 to PB2Inominal
GDP dataXi, Yj), expressed icurrent thousands US#as acquired from the World
Bank. Variable Exportédxpor) is used to describe trade flows between the two
countries i thousandsf current US$and is obtained from the CEPII gravity database.
Besides, Variables related to trade costscluding contiguity, distance, linguistic
commonality, and historical colonial linksas well as distance metri€gntig, langu,
comcol, di3, were derived from the CEPII gravity database. The institutional quality
indicatorséxrar,expvjy gain from the Worldwide Governance Indicatdrsaddition,
the data for the dummy variablesftaandchfta, which are used to indicate the presence
of FTAs signed by the EU anch@®a with other countries, are obtained from the Design
of Trade Agreements (DESTA) Database. Besides, Disaggregated trade data are
gained from the BACI CEPII database and include export volumes for 21 sectors from

1996 to 2021.
6. Empirical results analysis

At first, the aggregated data will be subjected to analysis utilizing fixed time effects
and a Poisson Pseuttaximum Likelihood (PPML) estimator to assess the trade
impacts within thé&europeariJnion. Subsequently, the potential trade diversion effects

will be added to evaluate the comprehensive trade effects. The last stage involves
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utilizing disaggregated data to explore sedjpecific impacts within the top six trading

industries.

6.1 PreAnalysis test

The Wald test is conducted to test whether there is heteroskedastiitylataset.
The result shows that there is the presence of heteroskedaSwitgbust standard
errors will be used to address it. BesidesHhasmann test also is conducted, the result
shows that the panel data is more suitable to use fixed effect. In additidaritece
Inflation Factors (VIF) also is conductethe results show that the mean VIF for all
variables is 1.18, which is well below the commonly accepted threshbld herefore,
multicollinearity is not a concern in this case( All the results of thess iteshe
Appendix 9).

Moreover, thenear zero trade flow in terms tfe value of export less than 0.01
(10 dollars) accounts for 0.2 % of total export volume. In light of the-perar trade
flows and the presence of heteroskedasticity, the Poisson PskExadoum Likelihood
(PPML) estimator also will be utilized to produce maoeliable and consistent results

(seeAppendix 9.

6.2 Analyzing Trade Effects of the EU enlargement by aggregate date

6.2.1 Model 1(Trade effect within EU)

The results from columns one to four utilize fixed effects models, while columns
five to eight apply the Poisson PsetMaximum Likelihood (PPML) methodology. To
start analyzing the outcomes under the fixed effects model.

Theresults in the first column indicate an inverse relationship between distance
and exportradevolume. As the distance increases by 1 % between each country, the
trade flows between two countries would decrease 1.331%. BeBidds, volume has
a positive correlation with GDRColumn 2 concurrently contrdisne-specific and pair

specific effects by including fixed effects for each nation pair and ydas. model
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accommodates unobserved factors that vary across pairs and over time, such as changes
in bilateral trade agreements or tarifféhe findings in the second column indicate that
EU membership can notably enhance ifEtatrade by 35% @2 -1) x100).

FurthermoreColumn 3 includes the exporteBme fixed and importetime fixed
dummies to control for impacts that fluctuate over time and are unique to each exporter
and importer.This means it accounts for changes over time that affect each country
differently, such as domestic policy changes or economic conditions affecting export
capacity or import demandsimilar geographic proximity, language, and historical
links may considerably encourage bilatdrade as the data demonstrate. Variables
like cortiguity, shared language, and common coloniser are significant and favourably
affect tradelnterestingly, the EU dummy variable indicates a negative effect on trade
flow in this model, contrasting with results in columns 1, 2, and 4. In the Column 4,
this column considers fixed effects for both expetit@e and importetime, as well as
for each country pair, to control for tirrearying effects specific to each exporter and
importer and constant effects specific to each pair. It captures botlvdnyieg and
static unobserved heterogeneities across all dimensions. The results of the study show
that the enlargement of the EU has led to trade creation within the EU member states
and intraEU trade has increased by 23.129¢( -1) x100.

Moreover, Columns 5 to 8 employ the Poisson Psddaddmum Likelihood
(PPML) method to address the challenges of -meaw trade flows and
heteroscedasticity. In column 5 of Table 1, the analysis shows a negative correlation
between distance and irHEdJ trade, indicating that greater distance dampens trade
volumes. Conversely, the GDPs of both exporter and importer countries exhibit a
positive relationship with trade volumes, underscoring economic size as a critical driver
of trade activity. Besides, tlo®ntiguity, common language, and common colonizer are
also significant and positively influence trade within EU. The coefficient of dummy
viable EU shows thahe country's accession to the EU will increase trade flows
0.26 % (Q° -1) x 100. Additionally, variables such as contiguity, common
language, and shared colonial history are found to significantly and positively influence

trade within the EUHowever,this model only offers a rough summary and does not
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take into account the most recent theoretical developments about the gravity model's
fixed effects, which might lead to biased and unreliable conclusions.

The integration of paispecific and timespecific fixed effects in Column 6 further
suggests that a rise in trade volume is correlated with an increase iAGddonally,
this model demonstrates a significant boost in iftichtrade by 48%®2  -1) x100
following the accession to the EU.

In addition, column 7 includes export&me and importetime fixed effects to
account for timevarying economic conditions specific to each country. The results
remain consistent with earlieiindings, illustrating that geographical proximity,
language similarity, and historical ties significantly boost trade, with specific increases
within the EU by 57.14%@Q°% -1) x 100 ), 25.35%( Q8 -1) x 100) and
52.96%(Q% -1) x100) respectively. The result ¢he dummy variable EU shows
that since EU enlargement, the trade can be improved by 26.86% ((-1) x100).

Finally, by including countrypair fixed effects in addition to the alreadyisting
exportertime and importetime fixed effects, column 8 expands upon the preceding
model.The result of column 8 is the most reliable one. This comprehensive model aims
to mitigate potential endogeneity issues related to the EU by absorbing alieiateel
costs and effectively isolating the impact of key variables. It confirms the positive
influence of EU membership on trade, illustrating an 82¢((  -1) X100 ) increase
in trade between member countries pget enlargement.

In summary, all results are as anticipated. Distance inversely correlates with trade
vol ume, while the GDPs of the nationds posi
volumes are positively associated with factors like contiguity, common langaade,
shared colonial history between countridat is more, almost fixed effects models
and PPML analyses indicate that the EU's eastern enlargement leads to trade creation

within the EU unless the result of column 3.
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Table 1 Result for Model 1

Standard errors in parentheses

*p<0.05," p<0.01,

*kk

p < 0.001

(1) (2) 3) (4) (5) (6) (7) (8)
FE FE FE PPML  PPML  PPML
FE (t) PPML
(t, ij) (it,j (it jti) (ii.0) (it.jt) (it, jt, i)
Indisw -1.331" -1.743" -0.715™ -0.795™
(0.0166) (0.0169) (0.0092) (0.0078)
InYi 1.258"  0.575" 0.800"  0.528"
(0.0050) (0.0172) (0.0033) (0.0104)
InY] 0.961" 0.761" 0.782"  0.562"
(0.0052) (0.0150) (0.0049) (0.0098)
contig ~ 1.047" 0.833" 0.539" 0.452
(0.0877) (0.0898) (0.0247) (0.0158)
langu 0.823" 0.635" 0.455™ 0.226™
(0.0345) (0.0345) (0.0182) (0.0146)
comcol 0.807" 0.902" 0.609™ 0.425™
(0.0452) (0.0413) (0.0402) (0.0289)
eu 0.375" 0.309" -1.099" 0.208" | 0.0226 0.398" 0.234" 0.0882
(0.0505) (0.0276) (0.0605) (0.0379) | (0.0192) (0.0201) (0.0194) (0.0173)
_cons -35.67" -25.23" 22.51" 7.609™ -22.68" -14.16" 22.39" 16.42"
(0.251) (0.564) (0.150) (0.0007) | (0.192) (0.376) (0.0692) (0.0038)
Time-
) YES YES NO NO NO YES NO NO
Fixed
Country -
Pair NO YES NO YES NO YES NO YES
Fixed
Exporter
-Time NO NO YES YES NO NO YES YES
Fixed
Importer
-Time NO NO YES YES NO NO YES YES
Fixed
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6.2.2 Model 2

Model 2 expands on thprevious model 1 by including variables designed to
capture the trade diversion effects associated with EU enlargseentable2)
Additionally, the variablegxrgr and expvr have been introduced to assess whether
improvement in the institutional quality of exporting countries facilgatereased
trade flows with their principal trading partndree model's findings, which are shown
in Columns 1 and 2 and take into consideration temporal variables as well as impacts
unique to each countriespnfirm that trade flows are significantly impacted by GDP,
proximity, contiguity, shared language, and shared colonial hisBmiamn 1 shows
that trade between EU member states decreases after EU accession but the result is not
significant. Conversely, the coefficients fexport_restand importer_from_restre
both positive and statistically significant at the 1% level, suggesting that there is a trade
creation between EU and nomember countries. Importantly, no evidence of trade
diversion effects isdund. However, when adjusting for fixed effects related to country
pairs and time, Column 2 exhibits a negative coefficientifigporter_from_rest
suggesting the presence of trade diversion following EU enlargement.

Furthermore, Column 1 confirms a positive correlation between institutional
guality and trade flows. Specifically, an enhancement in regulatory queitgry by
one unit correlates with an approximate 1.25% increase in export volume, a finding
strongly supported by its high statistical significance. Similarly, a-uoie
improvement in political stability and absence of violeregyr) is associated with a
roughly 0.4% increase in export volumes, underscoring the critical role of political
stability infacilitating export activities. These results are corroborated by the findings
presented in Column 2.

Then, the Poisson Pseutitaximum Likelihood (PPML) method is also utilized.
According to the results in Column 3, exports of tmemberstates to the rest of the
world increased 34.17% and imports from the rest of the world increased by 5 % after
the eastern enlargement of the HUe result in Column 3 show that following the EU's

eastern expansion, exports from member states to the rest of the world climbed by 34.17%
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(Q8 -1) x100)) and imports from the rest of the world increased by(8%6 -
1) x100)
Similar results are observed in Column 4, which employs coypainfixed effects.
It shows that export trade creation is greater than import trade creation following the
EU enlargement. Moreover, the coefficient for the EU dummy variable in Column 3
and4 indicates that joining the EU boosts trade between member countries by 79.67%%
(Q8 -1) x100 and 73.15% @8 -1) x 100) separately, a figure substantially
higher than those reported in Table 1. This suggests a more pronounced trade
promoting effect on intrdloc trade when external trade is also considered.
Additionally, the impact of intrdrade creation surpsss that of extrérade effects,
indicating that the elimination of tariffs between EU member countries offers greater
incentives for trade amongst themselves compared to trading with external countries.
Overall, these findings suggest that the establishment of a customs union following
the EU's eastern enlargement would lead to a significant increase in trade flows within
the EU and between the EU and other global markets. Besides, tremosgive

relationship between the quality of EU institutions and trade flow.
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Table2 Result of Mode 2

(1) (2) 3) (4)
FE FE PPML PPML
(t) (ii.t) (i.j.t) (ii.t)
Indisw -1.328" -0.791"
(0.0168) (0.00818)
InYi 1.203" 0.547" 0.562" 0.564™
(0.00591) (0.0175) (0.0221) (0.0112)
InY] 0.976™ 0.764™ 0.578" 0.586™
(0.00544) (0.0150) (0.0200) (0.0100)
contig 1.303" 0.462™
(0.0869) (0.0162)
langu 0.785" 0.220"
(0.0343) (0.0150)
comcol 0.867" 0.431"
(0.0442) (0.0302)
eu -0.0614 0.380" 0.586" 0.549"
(0.0560) (0.0354) (0.0384) (0.0226)
export_rest 0.128" 0.402" 0.294" 0.331"
(0.0294) (0.0283) (0.0357) (0.0184)
importer_from 0.200" -0.192 0.0558 0.0664"
_rest
(0.0354) (0.0378) (0.0240) (0.0181)
exrqr 0.0125™ 0.00712" -0.000768 -0.00117
(0.000672) (0.000658) (0.00113) (0.000509)
expvr 0.00412" 0.000646 -0.000671 -0.000448
(0.000560) (0.000452) (0.000643) (0.000309)
_cons -35.58™ -25.04" -9.482" -15.68"
(0.249) (0.565) (0.730) (0.385)
N 547631 546360 547631 546360
Time-Fixed YES YES YES YES
Country-Pair Fixed NO YES NO YES
Exporter, NO NO YES NO

Importer -Fixed

Standard errors in parentheses

"p<0.05" p<0.01,

*k%k

p<0.001
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6.2.3 Model 3 (trade effect of EU enlargement on China and V4)

In assessing the trade dynamics between the European Union (EU) and China,
Model 3 aims to elucidate the impact of EU enlargement on these trade relations.
Column 3 has the most reliable results. However, the other variables in column 3 are
absorbed, so weeed to combine columns 1 and 2 to see the overall results.

According to the findings in columns 1 ando? tabde 3 a robust positive
correlation exists between GDP and export volume, while a negative relationship
between distance and trade flow aligmsh traditional gravity model expectations.
Besides, it also corroborates the widely held view that geographical proximity, shared
language, and historical ties are strong promoters of bilateral trade.

Column 1 particularly highlights the positive influence of China's accession to the
World Trade Organization (WTO) on its trade interactions. The coefficient of
wto_chinareveals that trade flows are approximately 71.9%®( -1) x 100)
higher when China engages under WTO conditions than when it does not, emphasizing
the significant boost in trade due to China's integration into the global trade system.
Further examination reveals the effects of the EU enlargement on madebiétween
the EU and China. The coefficient feachinaindicates a 105.85% @2 -1) x100)
increase in EU exports to China pesilargement, suggesting a creation of exports.
Besides, thehinaeucoefficient shows an increase of 22.87%%@¥( -1) x100) in
EU importing from China since the enlargement, underscoring the growing importance
of Chinese goods in the European market and testifying the import trade creation, likely
driven by China's competitive pricing and the EU's market demand.

Furthermore, according to the results presented in Columht&ble 3,which
account for the tim&arying economic conditions unique to each nation by including
importer and exportetime fixed effects.The result of column 2 also presents a
substantial positive impact of the variali&China where the trade flow involving
Germany as the exporter and China as the importer more than doubles, increasing by
145% (Q® -1) x100). The coefficient for DEChina is larger than the EU sugugst
that Germany is the primary exporter within the EU to China. In contrast, the coefficient

of v4china is negative, indicating a significant decrease in exports from v4 countries
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(the Czech Republic, Hungary, Poland, and Slovakia) to China following their
accession to the EU. The observed 48.3% @°(( -1) x 100) decrease in exports
suggests a reorientation of v4 countries' trade priorities or a realignment of trade
policies postEU accession. Besides, the varialfeshows that there is a significant
increase of trade flow between the intra V4 countries since the EU enlargement. The
trade within v4 countries increase 1299 -1) x 100). Besides, the variable
chinav4indicates that since the EU enlargement, V4 countries have increased their
imports from China, although this result is not statistically significant.

In Column 3, which utilizes importédime, exportettime, and pair fixed effects,
variables other thaau euching andchinaeuare effectively absorbed into the model.
This analytical approach reveals that gigkt enlargement, there is a trade creation
effect within the EU, quantified as a 9.12¥ 2 -1) x 100)) increase in trade
volumes. The coefficient foeuchinarobustly demonstrates a 22.38@f  -1) x
100)) increase in EU exports to China following the enlargement. Furthermore, the
variablechinaeuindicates an increase in the EU's imports from China. However, this
increase does not reach statistical significance.

In conclusion, following the European Union's (EU) enlargement, there has been
an increase in exports from the EU to China, along with a continued rise in imports
from China. Furthermore, Germany, as the EU's principal trading partner with China,
has obsered an increase in its exports to China. In contrast, the Visegra Four
countrie® comprising the Czech Republic, Hungary, Poland, and Sloydidae
experienced a decrease in their exports to Chiier their accession to the EU.
However, trade flows wiih the V4 have significantly increased. Additionally, China's
accession to the World Trade Organization (WTO) has further facilitated trade between

these nations.
Interpretation of Trade Dynamics Involving V4 Countries, Germany, and China

The relative decline in exports from the Visegra Four (V4) countries to China can

be attributed to the fact that these countries primarily process imported raw materials
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or semifinished goods into intermediate products, which are not typically exported
back to China. Consequently, there are few products left that the V4 can directly export
to China.

To be more specially, the observed trade patterns involving the V4 countries,
Germany, and China suggest a sophisticated interdependency that can be attributed to
the valueadded processes in the global supply chain. Specifically, the V4 countries
have ben noted to import raw materials or seimished goods from China, which they
then process into intermediate products. This stage of processing typically involves
significant value addition within the V4 economies, leveraging their technological
capabilites and cosefficient labor markets. Following this intermediary stage, these
products are often exported to Germany, Austria, and the Netherlands instead of China,
for further processing and completiddubsequently, the finished goods thate
completed and processed might be exported to markets such as China. Alternatively,
these goods could be also exported to other -harty countries (Baldwin, 2@).
Building upon this understanding of the V4's role in the value chain, we can further

explore theirspecific contributions to international ted
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Table3 Result of Mode 3

1) 2) 3)
PPML (ij,t) PPML (it,jt) PPML (it,jt,ij)
Indisw -0.790™
(0.00778)
InYi 0.528"
(0.0104)
InY;] 0.562"
(0.00987)
contig 0.457”
(0.0155)
langu 0.220™
(0.0144)
comcol 0.409”
(0.0291)
wto_china 0.547”
(0.0409)
eu 0.382™ 0.332" 0.0912"
(0.0191) (0.0198) (0.0165)
euchina 0.722" -0.267" 0.202
(0.0904) (0.0377) (0.0950)
chinaeu 0.206 0.293™ 0.00722
(0.0959) (0.0351) (0.0744)
DEChina 0.900™
(0.0342)
v4 0.829"
(0.0431)
chinav4 0.0185
(0.0446)
v4china -0.692™
(0.0693)
_cons -14.18" 22.32" 16.42™
(0.376) (0.0685) (0.00454)
N 550239 551491 550239
Time-Fixed YES NO NO
Country-Pair YES NO YES
Fixed
E.xporter-Tlme NO YES YES
Fixed
Importer -Time NO YES YES

Fixed

Standard errors in parentheses

*k%

"p<0.05" p<0.01,” p<0.001



Perspective of Global value China of V4 countries export to China

Shifting our focus to the broader cont ex
deeper into the specific role of the V4 countries within the international market. As
mentioned previously, the V4 countries are integral to global manufacturing supply
chains,focusing mainly on producing intermediary goods. Typically, these goods are
completed in other countries before the final products are exported to China. Thus, a
more accurate assessment of the V4 countries’ economic engagement with China should
considemot only the final products directly exported to China, but also the
intermediary goods that are completed in other countries and subsequenxihpred
to China to gain a comprehensive view of their trade relations.

According to the OECD TiVA database, a value chain analysis reveals that when
considering only the final products exported to China, the export volumes from the
Visegra Four (V4) countries appear quite limited. Specifically, exports from the Czech
Repubic to China constitute only 1.32% of its total exports, Hungary 1.44%, Poland
1.24%, and Slovakia 2.72 % according to the traditional cross border statistic Trade
(see Table 4)However, adopting a global value chain perspective reveals an increase
in thee exports. It does reveal how much of the immediate product (in terms of value
added) produced in the v4 countries that were absorbed by thhinghthe way of
indirect trade. The valydadded by origin and destination is calculated by tracing the
value contributed by each country to the final prodoatsulatedoy the valueadded
exports from country (each v4 countries) to China/The total vadiged exports of
country (each v4 countries). In a detailed analysis of valdéed exports from the
Visegra Four (V4) countries to China within specific sectors, substantial increases are
observed in the sectors of Equipment and Motor Vehicles, Trailers, andT&stars.

The analysis is sect@pecific, as indicated by Sector@figin: 19 and 20. This means

the valueadded is being calculated for a specific industry or sector within each country.
Specifically, in the machinery and equipment sector, the Czech Republic's exports to
China account for 5.62%, while Hungary contribuagsigher figure of 6.29%. Poldn

and Slovakia contribute 3.93% and 5.65%, respectively. Even more notable are the

increases in the sector of Motor Vehicles, Trailers, and Seailers, where the Czech
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Republicds exports stand at 4. 58 %, Hungar

Slovakia's at an impressive 17.9¢¥e TBble 4). This underscores the Slovak
automotive industry's significant growth and its rising prominence on the global stage.
The significant growth of the Slovak automotive industry and its rising prominence on
the global stage are underscored by current manketds. Additionally, this
phenomenon illustrates the high demand for vehicles produced in Slovakia, particularly
in the Chinese mket.

Furthermore, data from Table 5 corroborate the enhancement of global value chain
participation following the EU enlargement, aligning with Kaplan who emphstsiee
positive impact of this enlargement on Central and Eastern European countries
(Kaplan,2018). This increase in global value chain involvement has facilitated deeper
economic integration and technological upgrading within these regions to significantly
bolster manufacturing capabilities in core Central European countries such as the Czech
Republc, Hungary, Poland, and Slovakia (Stdlinger, 2016).

Thus, despite appearing as a minor trade partner in bilateral trade statistics, China
emerges as a crucial market for the V4 countries. This analysis underscores the
importance of considering integrated value chains to fully appreciate the economic

interdependencies between the V4 countries and China.
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Table4 V4 countries direct and indirect exports to China in 2020

Czech
Republic

Hungary| Poland | Slovakia

Total Value

2.23% 253% |1.64% |3.25%
added

Sector 19
Machinery ang 5.62% | 6.29% |3.93% |5.65%
equipment
Sector20:
Motor

vehicles, 458% |6.78% |3.76% |17.96%
trailers and
semttrailers
Traditional

Bilateral 1.32% |1.44% |1.24% |2.72%
Trade

Source: OECDTIVA database&OTS database IMF, calculated by ICIO command

Table5 Global value chain participation (GV&ackward + GVGforward) of V4 in
2000 and 2020

Czech .

Republic Hungary| Poland | Slovakia
2000 44.73 54.76 42.01 50.66
2020 54.70 58.85 48.66 61.98

Source: OECDIiVA databasegalculated by ICIO command

6.2.4 Model 4: (incorporate the FTA)

According to Table 6, the Free Trade Agreement (FTA) variables are added to the
existing regression model. Column 1 presents the results without includiegfthe
and chfta variables, while Column 2 shows the results after incorporating these
variables, along with exportéime, importeftime, and pair fixed effects. After adding
the FTA variables, the coefficient for tlee variable increases from 0.0912 to 0.156,

indicating that the trade creation effect within the EU since its enlargement has risen
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significantly from 9.5% (@2  -1) x100) to 16.9% (Q8 -1) x100). Similarly,

the coefficient foreuchinaincreases from 0.202 to 0.212, suggesting that since the EU

enl argement the EUO6s export®® t-Dxl0®iona have

23.6% (008 -1) x100), reflecting a modest enhancement in trade flows due to FTAs.
Although the coefficient fochinaeuincreases from 0.00722 to 0.0172, it remains
statistically insignificant, implying that the inclusion of FTA variables does not
significantly alter the trade flows from China to the EU. Overall, these results
demonstrate a notable increase in the tradation effect within the EU following its
enlargement and a modest improvement inE@tiha trade, while the impact on China

EU trade remains neglige. Moreover, the positive coefficients etifta and chfta

testify to the trade creation effects in regions where the EU and China have signed trade
agreements with other countries.

The changes in coefficients primarily result from the inclusion ofetifta and
chftavariables, which control for the impact of the EU's and China's external FTAS,
respectively. By incorporatinguftg the model removes external influences from the
euvariable, allowing theeu coefficient to more accurately reflect the trggfemoting
effect within the EU. Similarly, the increased coefficients forahehinaandchinaeu
variables reflect a more precise direct trade relationship between China and # EU,
euftaensures these variables are not affected by the EU's FTAs with other countries.
Additionally, whenchftai s i ncl uded, it controls for
other countries, further refining the analysis of trade flows involving Chimas, the
inclusion of these variables provides a more nuanced understanding of how FTAs
impact trade flows, offering clearer insights into the effectiveness of these agreements

in promoting trade between the EU and China.
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Table6 Result of model 4

1) 2)
PPML (it,jt,ij) PPML (it,jt,ij)
eu 0.0912” 0.156™
(0.0165) (0.0203)
euchina 0.202 0.212
(0.0950) (0.0947)
chinaeu 0.00722 0.0172
(0.0744) (0.0742)
eufta 0.0674"
(0.0121)
chfta 0.0249
(0.0363)
_cons 16.42™ 16.40™
(0.00454) (0.00594)
N 550239 550239
Time-Fixed NO NO
gi‘))(:ztry'Pair YES YES
|I§i>:(;(3ac()jrter-Time YES YES
::rrxp;c;rter -Time YES YES

Standard errors in parentheses

*kk

*p<0.05," p<0.01,

6.3 Disaggregated analysis

p < 0.001

In addition to the aggregated, | will also employ the disaggregated data to conduct

a gravity model analysis to examine the impact of EU enlargement on eight specific

sectors in Chin&U trade. These sectors, identified through the HS 92 classification,

represent the most significant goods exchanged between the two entities. This

classification identifies 8 key industries which include Textiles, Machinery, Optical
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Photographic and Medical Instruments, Agriculture, Miscellaneous Manufactured
Articles, Chemicals, Plastics/Rubber, and Transport Equipment which in Table 7 and
Table 8.1 will utilize the Poisson Pseudo Maximum Likelihood (PPML) technique to
analyze the impact, while also accounting for pair and fixed to control for omitted
variables and any unobserved, timeariant characteristics of country pairs. The

regression specification is as follew

Qonési AGPOEOQE 1T 0&y T 0&y T 6£&0Q0MME QO
I 6& awéfa0TY; T (X0, | Qo0 &XE @

1 * "R PT

According to the result presented in table 7, the customs union exhibits varied
impacts across different sectors. The elimination of tariffs between member countries
has led to trade creation in all eight sectors. However, the trade creation effect within
EU in the textile sector is deemed insignificant. Furthermore, for the Textile industry,
there has been a 13% decrease in imports from China since the EU's enlargement while
the result is not significant. Nevertheless, as evidenced by Table 8, the Borbased
its textile imports from other parts of the world pestargement This trend suggests
that the EU is actively seeking to diversify its supply chain in order to reduce its
dependence on Chinese textile suppliers. Such diversification effotislensburcing
from other lowcost countries, such as Vietnam. In addition, this shift is largely to the
lifting of textile quotas on January 1, 2005, which initially led to a surge in textile
exports from developing countries to the EU. However, the revidithe Generalised
Preferential Treatment (GPT) by the European Commission in October 2005 has
created new barriers to the export of Chinese textiles. Tariffs have risen from the current
average of 9 % to 12 %. (EU commission,2005) This explains wigliteimports of
textiles from the rest of the world have increased but imports from China have
decreased.

Notably, the Agricultural sector demonstrates the most significant trade creation

effect within the EU, increasing by 110%. There is also evidence of trade diversion
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between China and the EU in the Agriculture sector, which decreased by 30% following
the EU enlargement. Moreover, EU imports of agricultural products from the global
market also have decreased by 10%. This reduction is primarily attributed to the
implemenation of the Common Agricultural Policy (CAP) within the EU. By
subsidizing local production, the EU can rely less on imports, which leads to a decrease
in agricultural imports from nemember countries, including China. Besides, the EU
has strict agriceliral standards relating to health, safety, and environmental impact.
New regulations or changes in enforcement intensity after enlargement can impact
imports if external suppliers find it challenging to meet these standards. On top of that
both in China ad the EU, the tariffs on agricultural products are a bit higher than the
tariffs on noragricultural products.

Additionally, the Machinery and Transport Equipment sector recorded the second
and third highest trade increases within the EU, at 62.41% and 60.95% respectively.
This is due to the elevated position of CEE countries, especially the Visegra Four (V4),
in the supply chain and their increased participation in the global value chain have
improved their manufacturing capabilities. Furthermore, EU imports from China have
increased, with imports of Optical Photographic and Medical Instruments rising by
192%. Adlitionally, the products showing the largest increase in imports from China
are Transport Equipment and Machinery. This corroborates the descriptive analysis
presented in the previous section. It indicates that despite the strengthening
manufacturing capdiiies within the CEE countries of the EU, the Union still heavily
relies on Chinese manufacturing.

Moreover, EU imports of chemical goods from China have increased by 26%,
while imports from the rest of the world have decreased by 3.6%. Since the enlargement
of the European Union, the volume of inEEaropean Union trade in chemical products
has incresed by 32.84%. The creation of trade within the EU exceeds that of import
growth from China. This discrepancy is primarily attributed to technical barriers to
trade arising from stringent EU regulations, notably the Regulation on the Registration,
Evaluaton, and Authorisation of Chemicals (REACH) proposed by EU 15 (Zeitlin,

2015). Despite the EU's relatively weak chemical production capacity, these regulations
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have created significant compliance costs for-Bbhexporters, making it difficult for
them to meet the standards required to enter the EU market.

In the Plastics and Rubber sector, while the EU has experienced trade creation
within its borders, it has also increased imports from China in terms of 44.62%.
However, the internal trade creation within the EU surpasses the import growth from
China. Thisphenomenon illustrates that the elimination of tariffs has encouraged the
EU to source these raw materials locally due to reduced transportation costs.

In summary, EU enlargement has led to trade diversion from China in the sectors
of agriculture and textiles. The impact on other industries has primarily been to promote
both imports and exports, particularly evident in the Machinery, Optical, Photographi

Medical instruments, and Transport equipment sectors.
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Table7 Trade effects on China Disaggregated Data

Optical, :
_ Miscellaneous
_ _ Photographic, _ ) _ Transport
Textile Machinery _ Agriculature  Manufactured Chemical Plastics/Rubber .
Medical , Equipment
Articles
Instruments
eu 0.0554 0.485™ 0.372" 0.746" 0.415" 0.284" 0.449” 0.476™
-0.0286 -0.029 -0.0331 -0.0285 -0.0355 -0.0192  -0.0267 -0.0353
chinaeu -0.123 0.533" 1.072" -0.268™ 0.446™ 0.237 0.369” 0.850™
-0.146 -0.155 -0.131 -0.0797 -0.111 -0.0935 -0.109 -0.171
euchina 1.041" 0.925™ 1.280" 0.689™ 1.648" -0.0175 1.268" 1.196"
-0.129 -0.19 -0.185 -0.143 -0.227 -0.176 -0.149 -0.289
_cons -16.09™ -20.27" -18.82" -10.94" -23.29" -13.05"  -18.70" -21.927
-0.761 -0.69 -1.236 -0.425 -1.014 -0.459 -0.489 -0.75
N 377210 421563 314491 411692 313711 348181 338715 304820

Standard errors iparentheses

"p<0.05" p<0.01,” p<0.001
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Table8 Trade effects on Disaggregated Data (whole word)

Optical, _
_ Miscellaneous
, _ Photographic, , _ ) Transport
Textile Machinery _ Agriculature  Manufactured Chemical  Plastics/Rubber )
Medical _ Equipment
Articles
Instruments
eu 0.223" 0.874™ 0.801" 0.848™ 0.680™ 0.411" 0.698™ 0.657"
-0.0362 -0.0398 -0.0495 -0.0303 -0.0436 -0.0273 -0.0308 -0.0463
export_rest 0.104" 0.578" 0.658" 0.304™ 0.479 0.207" 0.388™ 0.439”
-0.0307 -0.0313 -0.0413 -0.03 -0.0342 -0.0259 -0.0271 -0.0362
importer_from_rest  0.277" 0.223" 0.201" -0.102" 0.195” -0.0359 0.0581 -0.03
-0.0319 -0.0313 -0.0546 -0.0247 -0.0355 -0.0264 -0.0244 -0.0332
_cons -16.07” -20.39” -19.05™ -10.93 -23.39” -13.08™ -18.73" -21.84"
-0.758 -0.689 -1.232 -0.424 -1.013 -0.459 -0.487 -0.75
N 377210 421563 314491 411692 313711 348181 338715 304820

Standard errors iparentheses

"p<0.05" p<0.01,” p<0.001
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7. Extension Analysis

7.1 Extension sector analysis

Based on the comprehensive analysis previously conducted regarding the EU's
trade dependency on China, it has been observed that the highest dependencies are
concentrated within the Harmonized System (HS) categori€®6 94ds well as HS 84
85. By utilizing the sixdigit classification within the HS, more detailed data can be
obtained.

According to Rogers, strategic dependence is identified when the following
conditions are met: the EU is a net importer of a good, over 50 percent of the EU's
imports of that good come from China, and China dominates more than 30 percent of
the global matet for that good (Rogers et al., 2020). Based on this definition, we gain
the data fronthe BACI CEPII database, the following graph is the result of the top ten
producs thatare strategically dependesrt China. From the data of 2021, it is evident
that within the HS845 product classification, the European Union's largest imports
from China are categorized under HS847193, which includes data processing
machinery: storage units, whether or not present#d the rest of a system. The
dependency of the EU on China for these products stands at 51.57%, indicating that
nearly half of these imports are sourced from Cligeee table 9). The second largest
import category from @ina for the EU is classified under HS54140, which pertains to
electrical apparatus: photosensitive devices, including photovoltaic cells and light
emitting diodes, with a dependency rate of 57.37% on China, reflecting the EU's
substantial reliance on Clarfor components critical to renewable energy technologies
(see Table 9). Besides, traditional manufacturing, the EU's reliance on China for
optical devices, appliances, and instruments is also notably high. This trade dependence
on China for such produsincreased from 57.58% in 2015 to 81.29% in 2021.

The significant reliance on China for these categories is largely due to the relatively

slow development of cuttingdge industries in the EU compared to the United States
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and emerging market countries represented by China. For instance, in the renewable
energy sector, the EU's photovoltaic industry, once a global leader, has significantly
declined, while China's photovoltaic industry now accounts for more than half of the
global market share. China's photovoltaic industry benefits from a large production
scale, a complete supply chain capable of responding quickly to market demand,
government policy incentives such as electricity price policies significant government
fundingon photovoltaic industry (Zhao et al., 2013). This lays the foundation for China
to become a global leader in the photovoltaic industry. In contrast, the EU's
photovoltaic manufacturing industry is smaller in scale and struggles to compete with
China’'s poduction capabilities. Moreover, data processing machinery represents a
significant portion of global Information and Communication Technology (ICT)
products. Concerns about policy are particularly warranted for the electronics sector,
where the EU's markeshare has declined more significantly than in overall
manufacturing (Marschinski & MartieZlur@gano, 2020). According to research data
from the European Commission's Joint Research Centre (JRC) on the world's top 2500
companies by R&D investment, the BUinvestment in ICT industry R&D is
significantly lower than the global average. Chinese companies invest almost twice as
much in R&D for ICT services and 42% more in the ICT producers sector than their
EU counterparts. As a direct consequence of thigfaipthe European Union relies
heavily on importing these essential technological components from China and US ,
which has established a more robust infrastructure for ICT production through

substantial R&D investmeriGrassanet al, 2021)

Table9 Trade strategic dependence of EU on China

year hs6 Trade volumn EU27_imp  EUimportsharefrom China  China globalmarketshare  description
2021 847193 1159601875 15.58% 5157 74.30 Data processing machinery: storage units, whether or not presented with the rest of a system
2001 854140 403642.375 5.42% 57.37 4839 including p! cells, whether or not assembled in modules or made up into paneks, ight emitting diodes
2021 940540 156274.3906 2.10% 51.33 64.18 Lamps and light fittings: electric, n.e.s. in heading no. 9405
2021 901380 131992.7813 L77% 81.30 57.30 Optical devices, appliances and instraments: n.e.s. in heading no. 9013 (including liguid crystal devices)
2021 950691 106146.5156 143% 5211 63.20 Athletics and gymnastics equipment
2021 860800 83786.85938 1.13% 62.49 66.23 Containers: (including containers for transport of fluids) specially designed and equipped for carriage by one or more modes of transpart
2021 940171 75982.10938 1.02% 55.79 66.90 Seats: with metal frames, upholstered, (excluding mediical, surgical, dental, veterinary or barber fumiture)
2021 940179 6314839063 0.85% 57.59 69.80 Seats: with metal frames, not upholstered, (excuding medical, surgical, dental, veterinary or barber fumiture)
201 901910 5980898047 0.80% 5211 64.65 herapy appliances: g d ical aptitude-testing apparatus
2021 420212 55145.78125 0.74% 57.60 69.98 Cases and containers: trunks, suit-cases, vanity-cases, executive-cases, brief-cases, school satchels and similar containers, with outer surface of plastics or of textile materials
2021 940130 47460.71484 0.64% 5164 64.81 Seats: swivel with variable height adjustment, excluding medical, surgical, dental, veterinary or barber fumiture

In addition, It is important to note Germany's significant trade dependence on

China for cells and batteries, which are essential components in vehicle production.
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Germany's reliance on Chinese batteries has reached 54%, with imports totaling
$171.49 billiorfseeAppendix1). This underscores that despite hosting leading electric
vehicle manufacturers, the EU's vulnerability lies in its reliance on China for the critical
components like power batteries used in electric vehicles. According to the European
Commission, the chaltges associated with battery production in the EU are complex
and span the entire value chain. The EU's manufacturing capacity for litnmucells
is relatively limited compared to other regions such as Asia and the U.S., affecting the
entire battery ppduction process from cell to pack manufacturing. Moreover, the EU
faces challenges in securing a stable and sufficient supply of critical raw materials
necessary for battery production, such as lithium, cobalt, and nickel. This dependence
on imported madrials poses a strategic vulnerability for the EU (European Commission.
Joint Research Centre., 2016).

These reflect the EU's significant reliance on China for advanced technological
components and materials, particularly in sectors integral to digital infrastructure,

renewable energy, advanced manufacturing and battery.
7.2 Impact of Different Phases of EU Enlargement on Chin&U Trade

Model 5 utilizesceudummy variables to analyze the impact of EU enlargements
on ChinaEU trade, each reflecting specific accession phases. For every ceu dummy

variable, the exporter is China and importer is different EU countries.

Qonéi RAPPOEOQI D T O&y T 08k T 6€¢& 0 QU OE QO
I 66amEBOY; T 0Qg T, 1 Z-;
ceul5 When the exporting country is China and the importing country is the 15

EU member states, the dummy variable ceul5 equals 1. The variable is utilized to assess

the trade interactions between China and the EU's original 15 member states during the
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period from 1996 to 2006. It aims to quantify the trade implications before and after the
EU's 2004 enlargement.

ceu25 Captures trade between China (exporter) and the EU25, which includes the
initial 15 members plus ten new entr@aniSyprus, Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Malta, Poland, Slovakia, and Slovenia (importers) from 2004 to 2006.
This peria focuses on the immediate impacts of the 2004 enlargement

ceu2? This variable where exporter is China and importer is EU27 countries which
plus Bulgaria and Romania, from 2007 to 2012, assessing the effects of their accession.

ceu28 This variable where exporter is China and importer is EU28 countries which
plus Croatia, ranging from 2013 to 2019, evaluating the impact of the latest EU
expansion.

ceu27_uk Reflects trade poddrexit from 2020 to 2021, excluding the UK to
isolate the effects of its departure. The variable where exporter is China, importer is EU
27 which excluding UK.

chcee Evaluates trade between China (exporter) and the ten Central and Eastern
European countriésCyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Malta, Poland, Slovakia, and Slovenia (importers) that joined the EU in 2004,

specifically examininghe period from 2004 to 2008.

The analysis of the ceu dummy variables reveals nuanced insights into the trade
relationships between China and the European Union across different phases of EU
enlargement. According to column 1 of Table 10, the ceul5 variable indicates a
decrease in imgrts from China by the original 15 EU members g2i¥4 enlargement,
likely due to a shift in trade preferences towards new EU members, which strengthens
intraEU trade linkages and reduces dependence on external imports to cause the trade
diversion effecon China. According to result of column 2, the ceu25 variable shows a
nonsignificant increase in imports from China p@804, suggesting that while new

member states with less developed production capacities continued to rely on Chinese
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goods. Besides, the coefficient cdu27 shows thahere is asignificantincrease in
imports from China byl1.18% following the accession of Bulgaria and Romania in
2007.

The result of column 4 indicates a decrease in EU imports from China between
2013 and 2019 after Croatia's accession, suggesting the presence of a trade diversion
effect. PosBrexit, theceu27_ukvariable suggests a potential trade diversion effect
although this result is not statistically significant. Croatia's smaller market size and
more developed economy might not have offered significant new opportunities for
Chinese exports. Additionallyhé EU's increasing focus on developing internal
supply chans and promoting intr&U trade to foster economic resilience could have
contributed to reduced reliance on Chinese imports. In addition, the European Union
(EV) is likely to have adopted a diversification strategy due to supply chain risk
considerationsThis includes signing free trade agreements (FTAs) with other countries,
such as South Korea, to reduce dependence on a single country. At the same time, the
Chinese government has made strong efforts to develop its domestic market and
encourage domestimonsumption and production, which may lead to a reduction in
exports of certain products. In addition, the implementation of the Belt and Road
Initiative may have boosted bilateral trade. Chinese companies investing in factories in
Europe can produce goodsectly for the EU market, thus reducing the need for direct
imports from China.

Furthermore, the results in the column 6 show a significant reduction in imports
from China by the ceel0 countries, which joinedEtbhen 2004, amounting to a 12.74%
decreas€(Q?® -1) x100) from 2004 to 2008. This may be becawuge¢he removal
of tariffs within the EU, leading the ceelO countries to favor trading within the EU

rather than with external membssuntries.
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Table 10 Result of Impact of Different Phases of EU Enlargement on Chikd)
Trade

(1) (2) 3) (4) () (6)
PPML PPML PPML PPML  PPML  PPML

(it,jt,ij) (it,jt,ij) (it,jt,ij) (it,jt, 1) (it,jt, 1) (it,jt, 1)

eu 0.0899" 0.0899" 0.0911" 0.0878" 0.0898" 0.0891"
(0.0162) (0.0162) (0.0162) (0.0163) (0.0162) (0.0163)

ceuls -0.0151
(0.0251)

ceu25 0.0203
(0.0293)

ceu27 0.106™
(0.0169)

ceu28 -0.0873"
(0.0158)

ceu27_uk -0.00248
(0.0344)

chcee -0.120"
(0.0377)

_cons 16.42" 16.42" 16.42" 16.42" 16.42" 16.42"

(0.00364) (0.00364) (0.00364) (0.00364) (0.00365) (0.00364)
N 550239 550239 550239 550239 550239 550239

Standard errors in parentheses

*k%k

"p<0.05" p<0.01,” p<0.001

8. Conclusion

This study examines the effects of EU enlargement oi€CRida trade relations by
analyzing data from 170 countries spanning 1996 to 2021, using both aggregate data

and disaggregate datspecific sector trade data. The gravity model, augmented with
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Fixed Effects Model (FEM) and Poisson Psedimximum Likelihood (PPML)
estimation, serves as the analytical framework. The aggregated results underscore the
significant tradeenhancing impacts of the EU customs union, evident in increased trade
among membhestates and with nemember countries. Furthermore, the findings
suggest that EU enlargement has fostered tweeiion rather than trade diversion in
EU-China trade dynamics.

The disaggregated analysis of the top eight industries indicates that EU
enlargement resulted in trade diversion from China in the agriculture and textiles
sectors. Conversely, in sectors such as Machinery, Optical, Photographic, Medical
Instruments, and ransport Equipment, there was a noticeable trade creation effect,
suggesting that EU enlargement has positively influenced trade flows between the EU
and China in these industries. Furthermore, the impact of various phases of EU

enlargement on trade withhihia was also assessed.

To be more specific, the detailed key findingsthefollowing:

1 The trade relationship between China and the European Union has significantly
evolved from labointensive industries to more capitahd technologyntensive
sectors, with a concurrent decline in traditional sectors such as tektileslata
reveals that the predominant categories of traded goods between the EU and China
are concentrated in the sectors of Machinery and Transport Equipment, specifically
classified under HS 885 and HS 8@&9.

1 Analysis of aggregated data shows that the trade creation effects of EU enlargement
are evident both within the EU and with other country members outside the EU.
This indicates that the EU and its enlarged member states are intensifying their
mutual traderelationships and increasingly engaging with the wider global market.
Moreover, in the long term, there has been no significant trade diversion effect

from China to the EU, and this finding becomes even more pronounced after
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including variables related to free trade agreements between China and the EU. So,
the EU's eastward expansion has boosted trade between China and Europe as a
whole and led to a larger market.

Various phases of EU enlargement have distinctly impacted trade relations with
China. After the enlargement, the original 15 EU countries saw a reduction in
imports from China, indicative of a trade diversion effect. In the initial four years
following theEU's first expansion in 2004, the ten new member states also reduced
their imports from China. However, for the EU as a whole, imports from China
generally increased after the first two phases of EU enlargement. Contrarily, the
2013 accession of Croatied to a decrease in EU imports from China, suggesting

a trade diversion effect.

Improvements in the institutional quality of new member states, along with China's
accession to the WTO, have positively influenced Glineopean trade volumes.

This aligns with Hagemejer's findings in 2021, suggesting that accession into the
EU allows geernments of new member countries to focus more on economic
development and to accelerate the pace of catching up with the older member states,
thereby offering more trade and investment opportunities for Chinese businesses
(Hagemejer, 2021).

According to empirical results from model 3, p&t enlargement, Germany's
exports to China increased by 145%. Additionally, while model 3 shows a 48.3%
decrease in exports from V4 countries to China-pafdrgement, data from Table

4 indicate that V4 aantries export indirectly to China through developed countries
such as Germany and lItaly. The trade creation effect among V4 countries has
increased by 129% since EU enlargement. Moreover, the trade value added
between V4 and China exceeds the total bidtdraditional trade flow,
demonstrating that V4 countries export indirectly to China through other developed

EU countries.
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Disaggregated data analysis reveals a trade diversion effect from China in
agriculture (decrease 30%) and textiles(decrease 13%), consistent with scholar
Xie's viewpoint and previous description analysis. The trade diversion in
agriculture is partially dugéo countries like Poland and Lithuania showcasing
greater comparative advantages in agriculture than China, highlighting their
stronger positions in this sector and the implementation of the EU's Common
Agricultural Policy (Yu & Qi, 2015; Xie, 2010). Thieade diversion in textiles
indicates that the EU may be seeking to diversify its supply chain to reduce its
reliance on Chinese textile supplies, potentially turning to othectmst/countries

like Vietnam. Besides, this also possible due to the graduationeddtile sectors

under the GSP's graduation scheme. The trade creationisffietected in other
sectors such as Machinery (62.46% increase), Optical Photographic and Medical
Instruments (192% increase), Miscellaneous Manufactured Articles (56.2%
increase), Chemicals (26% increase), Plastics/Rubber (44.62% increase), and
Transport Equipment (60.95% increase).

The EU's significant strategic reliance on China for advanced technological
components and materials, particularly in sectors integral to digital infrastructure,
renewable energy, advanced manufacturing, and batteries, is primarily due to the
EU's weaker apabilities in producing higtech products. This is exemplified by
Germany's considerable strategic dependence on China for cells and batteries, with

a dependency rate of 54%.
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Appendix List

Appendix 1 Exports of goods to other member states, 2002 and 2022

Exports of goods to other Member States, 2002 and 2022

(€ billion and %)

v 2002 v 2022 v Annual average growth rate [v]
Latvia 2 15 11.9% I
Lithuania 3 28 11.5% I
Bulgaria 4 32 11.3% I
Poland 34 260 10.8% I
Romania 10 67 9.9% I
Slovakia 14 83 9.5% I
Czechia 33 188 9.1% I
Cyprus 0 1 8.9% I—_——
Estonia 3 15 8.6% I
Slovenia 8 42 8.4%
Croatia 3 17 8.2% I
Greece 7 30 7.6% I
Hungary 30 113 6.9% I
Netherlands 182 660 6.6% I
Spain 87 253 5.5% I
Portugal 20 55 5.3% I
Belgium 152 413 5.1% .
Germany 363 863 4.4% W,
Austria 60 140 4.4% .
Sweden 44 102 4.3% .
Italy 148 330 4.1%
Ireland 39 80 3.6%
Finland 25 46 3.2%
Denmark 37 68 3.1%
Malta 1 1 2.9% mm
France 196 330 2.6% W
Luxembourg 9 13 21% M
Appendix 2 Export destination of Germany

France
7.49%
Poland |Austria |United
Kingdom

Belgium
3.85%

- Sweden
Czechia 1.87%

329% Denmark

Spain 1.59%
3.11%

OEC database

Source:

2022
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Appendix 3 Intra EU exports of goods by product type, 20022022 (%)
Intra EU exports of goods by product type, 2002 - 2022

(%)
Primary goods Manufactured goods Ratio manufactured to

" 2002 2022 " 2002 2022 primary goods,2022
Ireland 6 9 91 90 9. 3 I
Czechia 10 10 90 90 8.7 (SRR
Slovakia 13 10 86 89 8. 6
Luxembourg 9 13 90 85 6.5 N
Malta 2 13 98 86 6.5
Hungary 10 14 89 86 6.3
Slovenia 5 14 95 86 6.2
Romania 12 14 87 86 6.1
Germany 10 14 87 85 6.1
Italy 10 15 88 85 5.8 .
Austria 12 15 87 83 5.4
Poland 15 17 85 83 5.0 .
EU 16 19 83 80 4.1
France 16 21 84 78 3.8
Finland 13 21 86 78 3.7l
Portugal 12 21 88 78 3.7
Belgium 17 22 82 77 3.5
Sweden 14 24 84 76 3.1 .
Bulgaria 21 25 77 75 3.0
Spain 21 26 78 73 2.8
Denmark 30 30 66 70 2.3
Netherlands 31 30 69 70 2.3
Croatia 21 32 79 68 2.2
Estonia 19 32 81 66 2.0
Lithuania 32 33 68 67 2.0
Latvia 31 35 69 65 1.9m
Cyprus 38 38 61 62 1.6 @
Greece 35 39 63 59 1.5 @

Source: Eurostat (8)



Appendix 4 V4 trade flows

Poland export to Hungary Slovakia export to Hungary

Electricity

Copper articles |Iron or |#5e" Refined
steel Petroleum
4.3%

articles 684%

Iron & steel
3.97%

Paper
articles

2.48%

Source: OEC Database
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Appendix 5 EU imports of goods from China, 2023

EU imports of goods from China, 2023

% of China

€ million in extra EU imports
Netherlands 116,942 25.7  THRNRENEORRRTERURCRRIR
Germany 94,525 20.0 T
Italy 47,589 18.7  INNERANNII
France 42,023 16.3 [N
Spain 36,677 18.9 I
Poland 31,684 28.5 Hmmmmmm
Belgium 30,826 16.1 [
Czechia 25,401 437 N TR T
Hungary 11,043 25.0 THNORNRENRORNRYERARVRRTR
Slovenia 9,867 29.1 M
Sweden 9,580 16.5 [N
Ireland 8,591 10.4 [0
Denmark 7,413 17.6 TN
Austria 7,107 13.9 [N
Greece 6,901 17.0 [N
Romania 6,754 20.8  Hmmmmim
Portugal 5,221 19.5 I
Slovakia 4,311 20.0 MISNERRARERAR
Finland 3,140 14.0 [N
Bulgaria 2,663 13.4  HIHmm
Lithuania 1,710 12.8  THImm
Croatia 1,298 13.4 MM
Estonia 948 30.2  mmmmmnmm
Latvia 869 18.1 IR
Cyprus 758 13.2 W
Malta 356 12.4  [HImm
Luxembourg 213 9.1 [

Source: Eurostat
Appendix 6 EU exports of goods to China, 2023

EU exports of goods to China, 2023

% of China

€ million in extra EU exports
Germany 97,303 13.6 NN
France 25,017 9.3 1
Netherlands 22,299 8.5 lmm
Italy 19,172 6.3 m
Ireland 8,875 7.9 1Inm
Belgium 8,259 4.8 1
Spain 7,579 53 Im
Sweden 6,697 8.1 1mm
Denmark 5,337 10.0 [lwmm
Austria 5,060 8.0 i
Finland 3,554 10.8  HINm
Poland 3,078 3.4
Slovakia 2,874 11.7 NI
Czechia 2,438 5.6 M
Hungary 1,543 4.9 1
Bulgaria 1,017 6.3
Romania 856 3.4
Portugal 769 3.3 Ul
Slovenia 394 1.4 |
Greece 385 1.8 |
Estonia 253 5.3 I
Luxembourg 228 7.0
Latvia 185 25 |
Lithuania 146 0.9
Croatia 79 1.0 |
Malta 37 25 |
Cyprus 26 0.8

Source: Eurostat
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Appendix 7 EU import from China HS classfication

ExactSection

HS 01-05: Live Animals, Animal Products

HS 06-14: Vegetable Products

HS 15: Animal or Vegetable Fats and Oils

HS 16-24: Foodstuffs; Beverages, Tobacco

HS 25-27: Metals

HS 28-38: Chemical or Allied Industries

HS 39-40: Plastics/Rubber

HS 41-43: Raw Hides and Skins, Leather, Furskins
HS 44-46: Wood and Articles of Wood

HS 47-49: Pulp of Wood or of other Fibrous Cellulosic Material
HS 50-63: Textiles and Textile Articles

HS 64-67: Footwear

HS 68-70: Articles of Stone, Glass

HS 71: Pearls, Precious Metals

HS 72-83: Base Metals and Articles of Base Metal
HS 84-85: Machinery

HS 86-89: Transport Equipment

HS 90-92: Optical, Photographic, Medical or Surgical Instruments
HS 93: Arms and Ammunition

HS 94-96: Miscellaneous Manufactured Articles
HS 97-98: Works of Art

2000
683384116
641853007

18001981
540473448
700143374

2613324338
2630214545
3344521367
711470450
524588708
9363579312
2834967036
973468356
824757568
3750212942
23611911752
1164436001
3160196002
2342260
8722126831
97401934

2000(%)
1.02%
0.96%
0.03%
0.81%
1.05%
391%
393%
500%
1.06%
0.78%

13.99%
4.24%
145%
1.23%
5.60%

35.29%
1.74%
4.72%
0.00%

13.03%
0.15%

2005 2005(%)
1445700091 0.72%
1336811061 0.67%

43355631 002%
1025311158 051%
2193314616 1.10%
6274343328 3.14%
5631043232 282%
5789964867 290%
2069048836 1.04%
1556660279 0.78%

26651609730 13.34%
7723436291 387%
3443009437 1.72%
2028576615 1.02%
11197030182 561%
87999100656 44.06%
4461642331 223%
7249971588 3.63%
14298034 001%
21203462907 10.62%
3767936383 0.19%

2010 2010(%)

2635979126
2217087215
46615143.11
1858366021
1362469430
13737913830
10443374482
7975396128
3215410415
3261085434
47710749869
12202311411
6382091207
2826255416
21013383605
1.77931E+11
15203047915
8897173031
45285036.63
34833729839
905309331 4

0.70%
0.59%
001%
0.50%
0.36%
3.67%
2.719%
2.13%
0.86%
0.87%
12.73%
326%
1.70%
0.75%
561%
4749%
4.06%
237%
001%
9.30%
0.24%

2015 2015(%)

2458820814
2530324373
1033589545
1875907879
9641895999
16340887046
13715270050
7852720355
3084823909
3455732618
44049616711
12796927470
5500251488
2257785284
26021100196
1.88328E+11
8611191731
12092633536
61112359.88
35929878256
675083583 4

0.63%
0.65%
003%
048%
025%
4.20%
353%
2.02%
0.79%
0.89%
11.33%
329%
1.42%
0.58%
6.69%
48.45%
222%
3.11%
0.02%
924%
0.17%

2021 2021(%)

2122730405
2638663375
8835692708
2585284263
1872582567
37204853082
22216991424
5947200989
3154067717
3733546315
41432858060
11839530966
7199417172
1888579811
33442758429
2.88163E+11
25235453241
18688415984
84206600.94
48119783963
5609923497

11C

038%
047%
0.16%
046%
0.34%
6.66%
398%
1.06%
0.56%
0.67%
742%
2.12%
1.29%
0.34%
599%
51.60%
4.52%
335%
002%
8.62%
0.10%



Appendix 8 EU export to China based on HXlassification
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