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SUMMARY

In the time of industrial supply chain redesign due to COVID-19 and
geopolitical risks, Eastern European Economies (EEE) can benefit from their
strategic location and interdependent and interconnected manufactured
structure to attract foreign direct investment (FDI), particularly in the
semiconductor industry. As EEE emerges in the global semiconductor supply
chain, they must balance FDI attraction with enhanced national security
restrictions. By analysing the patterns of FDI inflows for 20 EEE over 2003-
2022, developing interdependence industrial indices, and assessing FDI
restrictiveness, we find that the combination of higher trade interdependence
in electronics industries, European integration, and more favourable FDI
restrictiveness leads to higher FDI inflows to Eastern European Economies.
The findings reveal that a higher level of semiconductor interdependence
between Asian countries and EEE will positively correlate with an increase
in FDI inflows to EEE. However, it has been verified that there is a weak
negative correlation between the FDI in EEE and the OECD FDI restrictiveness
index. Conversely, in prospects for strategic investment for the ICT, electric
vehicle (EV) battery manufacturing, and automobile sectors in EEE, the
concentration of FDI in the Western Balkans and other non-EU candidates
may further increase, indicating the need to participate in the common FDI
restrictions process to balance interests with core European values. At the
same time, there is no evidence of a positive impact of increasing Chinese

! Researcher, Trier University, s4aldora@uni-trier.de, https:/ / orcid.org/0000-0003-4933-1073.
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outbound FDI on FDI in EEE, indicating the Chinese preference for developed
EU countries, while Germany serves as the main FDI origin in EEE.

Keywords: COVID-19, FDI Restrictiveness Index, Semiconductors, Export
Control, FDI Screening Mechanism, Chinese Investment, Electric Vehicle
(EV) JEL Classification: F15, F21, F23, O52.

Vnapycrpujcka nururanta mebysasucHocT
" peCTPUMKTMBHOCT Kao AeTepMMHaHTe
CTpaHMX OVPEKTHMX MHBECTUIINja
Yy MCTOYHOEBPOIICKMM eKOHOMMjaMa

CAXETAK

Y BpemeHy penmsajHMparsa VHIYCTPUJCKOT JIaHIIa CHaOJeBarba ycIIe
nangemuje COVID-19 m reonoimTuuKmx pusMKa, MCTOYHOEBPOIICKe
€KOHOMWje MOT'Y VIMaTV KOPVICTV Off CBOje CTpaTellIKe JioKalje, MebysasricHe
v MebycoOHO ToBe3aHe IPOM3BOIHEe CTPYKTYpe Y MpUBJIaderhy CTPaHMX
mvpextHyX vHBecTVMja (CLIV), moceGHO y MHITy CTpMj IOy TIPOBOIHVKA.
Kako ce ose exoHOMWMje IOjaBibyjy y IJIOOaJIHOM JIaHIly cHaOfeBarba
HIOJIYITPOBOJTHMIIVIMA, OHe MOpajy ypaBHOTexwuTy npusiaderse COM ca
THojavaHVM HaIMOHAIHMM 0e30eJHOCHMM OrpaHWYerMa. AHaM30M
obpasarta mprmsa CIIM 3a ipazieceT MCTOYHOEBPOIICKIX eKOHOMMja 13Mehy
2003. n 2022. rogyHe, paspojeM Meby3aBUCHVIX MHIYCTPUjCKMX MHIIEKCa 1
nporeHoM pectpukrisHocT CV, HamasuMo 1a komOuHaivja sehe
Meby3aBVCHOCTVI TProBuHe Yy eJIeKTPOHCKO] VHIYCTPUji, €eBPOIICKMX
MHTerparyja v oposbHje pectpukTvsHocTv CAV mosomm o sehwix CAN
y oBvM eKoHOMMjama. Hastasw otkpusajy fa he sy avso Meby3asrcHoCTH
TIOJTyTIPOBOTHVIKA M3MeDy asmjcKix 3eMarba 1 ICTOYHOEeBPOIICKIX eKOHOMIja
HO3UTMBHO KopenmpaTy ca mnosehamem npwmsa COWM y gpyrvm
exoHoMmjamMa. MebyTiv, motBpbeHa je c1aba HeraTviBHa Kopeyiaryja msmeby
COV y MCTOYHOEBPOIICKVM eKOHOMMjaMa ¥ MHJIeKCa PecTpUKTMBHOCTI
COM OECD. Hacympor ToMe, w3Ilemy 3a cCTpaTelllka yiarama y
VMHMOPMAIIMOHVIM TeXHOJIOTMjaMa, IIPOV3BOJIH:Y OaTepija 3a eTleKTpryIHa
BO3IUIA 11 ayTOMOOVIICKMM CEKTOPVIMA Y MCTOYHOEBPOIICKMM eKOHOMMjaMa,
koHueHTpauujoM CIIM Ha 3anagHomM bakaHy v ApyrviM KaHAMIaTMa KojU
Hyucy wiaavize EY mMormm 6m ce maspe moehaty, ykasyjyhn Ha notpeOy
yuernha y 3ajenHMukoM mporiecy orpanmderka CIIV n ypaBHOTeXaBarba
VIHTepeca ca OCHOBHVM eBPOIICKMM BpefqHOCTMMA. VIcToBpemeHo, HeMa
JI0Ka3a 0 TIO3UTMBHOM yTwIIajy nopeharsa KiHecKyx mHBecTvmja Ha CIAN y
VICTOYHOEBPOIICKM eKOHOMMjaMa, IITTO YKa3yje Ha KMHecKy npedepeHIyjy
npeMa passujeHVM 3emsbaMa EY, mok Hemauka ciryxu kxao riaBHM 13BOp
CN y nomeHyTHM eKOHOMMjaMa.

Kwyute penu: manpemmja COVID-19, mHekc pecTpUKTUBHOCTY CTpaHMX
OVIPeKTHMX VIHBEeCTUIINja, ITOIyIIPOBOIHNUIIN, KOHTpOJIa M3B03a, CTpaHe
IOVIpeKTHEe VHBECTUIIVje, Screening MexaHWM3aM, KMHECKe VHBECTULIVE,
estekTpuyHa Bo3wia, JEIT kitacudmxkanmja: @15, d21, O23, 052



Introduction

In the early post-COVID recovery phase of 2020-2021, Eastern European
Economies (EEE) attracted significant foreign direct investment (FDI) inflows
driven by their export-oriented manufacturing, particularly machinery and
motor vehicles, and a less restrictive FDI regime. Indeed, in recent years, the
average share of manufactured goods in EEE's total exports has steadily been
growing, reaching 64 % in 2022. Moreover, in Hungary, the Czech Republic,
Slovenia, and Slovakia, this share is approximately 85%, which is higher than
the EU average of 74%.?

However, today, geopolitical tensions and technological
interdependence and interconnectivity are driving supply chain redesign,
especially in the advancements in the Information and Communication
Technology (ICT) industry and related semiconductor sector, which are core
to electronics and EV battery production. This has led to a delicate balancing
act for EEE as they navigate between national securities concerns, applying
foreign investment screening mechanisms, and active participation in global
supply chains. In 2022, the share of manufacturing in EEE's total exports has
shown either stagnant growth or slower expansion compared to the share
of services in the region’s total exports. Specifically, Lithuania, Serbia, and
Montenegro rank as leaders in terms of the percentage change in exports of
knowledge-intensive services.?

During the pandemic, semiconductors became a critical commodity for
trade, as they are essential components of industrial automation and data
processing, as well as modern electronics and information technology; they
are widely used in the automobile industry, computers, smartphones, tablets,
and other consumer electronics. The European Economic Security Strategy
of 2023 and the European Chips Act of 2023 underscore the importance of
the semiconductor industry for economic growth in Europe.

The countries in the region of EEE are also focused on enhancing their
ICT, electronic, and automobile sectors to ensure their national economic
security and competitiveness. As part of this effort, we aim to gain a deeper
understanding of how industrial development, primarily in the
semiconductor and ICT sectors, along with macroeconomic factors and
regulations governing FDI, can influence FDI inflows, especially during the
post-COVID recovery phase.

Our primary concern is that the EEE region is underestimated in terms of
its potential for digital transitions and as a significant resource for economic

2“World Development Indicators DataBank”, World Bank, https:/ /databank.worldbank.
org/source/world-development-indicators#, 06/25/2023.

3 Angelo Leogrande, “The Export of High Knowledge Intensity Services of European
Countries”, MPRA Paper, No. 112795, 2022, 1.
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growth within Europe. The research idea stems from the unique position of
EEE, which has access to the EU’s Single Market, ICT infrastructure, and
favoured FDI regulation. FDI can help build and develop semiconductor
industries and IT hubs in the region to diversify supply chains for all countries
in Europe, focusing on current interdependence and influential factors such
as the degree of European integration and investment restrictions.

For the purposes of our study, which mostly focuses on the impact of
industrial development on FDI, we focus on the trade in semiconductors,
impose FDI regulation, and categorise countries into the Eastern Europe
region based on the United Nations definition, including Kosovo and
excluding the Russian Federation, Belarus, Armenia, and Azerbaijan.

We aim to fill this gap by conducting a comprehensive analysis that
specifically focuses on the correlation between FDI inflows into Eastern
European countries, trade interdependence with Asian nations, and FDI
restrictions in the region. Additionally, we verify the relationship between
Chinese investment in Europe and the trade dynamics between European
and Asian economies.

Our research will encompass various aspects, including the examination
of key trade patterns, bilateral investment flows, and economic convergence.
We will also consider the role of government policies, trade agreements, and
regional economic integration in influencing FDI patterns.

This study assesses the industrial digital interdependence and
restrictiveness as determinants of FDI to 20 Eastern European Economies
over 2003-2022. More precisely, we investigate the relationship between FDI
inflows as a percentage of GDP and two critical factors: semiconductor
interdependence between China, Taiwan, and EEE, as well as FDI
restrictiveness imposed by the EU and other Eastern European countries.
We pay particular attention to FDI in EEE that originates from the EU
(Germany) as well as FDI from China in order to evaluate whether their
effects are different from the effects of FDI from other places of origin.
Additionally, we examine whether there are differences in the impacts of
different periods of European integration, before and after becoming an EU
member or candidate, as well as focusing on trade and FDI that go to
different sectors of the economy, such as the electronics and information
technology sectors.

The remainder of this paper is organised as follows: Section 2 reviews
the literature on the effects of economic, political, and institutional factors on
FDI and describes the methodology for measuring trade interdependence
and FDI restrictions. Section 3 provides an overview of FDI trends reflected
in the dynamics of trade semiconductors and FDI restrictions in Europe.
Section 4 applies the empirical analysis and results of the FDI determinants
in the region. Section 5 contains the findings and policy implications.



Review of FDI Determinants Studies and the Methodology
of Trade Interdependence

While the literature provides a wide range of FDI determinants, such as
economic size and growth, openness to trade, infrastructure development,
and institutional quality, trade interdependence in the progressive industrial
sectors, as well as investment regulatory barriers, are not practically
examined.* Some studies have pointed out that FDI attractiveness and trade
activity are heavily influenced by geopolitics and regional prospects but do
not take into account the country’s ability to connect with partners,
particularly in cutting-edge industries such as semiconductors.> A focus on
only the traditional factors of FDI and trade in Eastern European countries
often misses some of the wider effects.

Eastern European countries remain collectively largely open to FDI and
trade. Although European trade interdependence in the progressive
industrial sectors and FDI restrictions might determine trade, investment,
and European integration, quantitative estimates of such factors have been
lacking. Based on the applied international trade and FDI literature, we
measure interdependence in the electrical machinery and optical equipment
sector by developing the Interdependence Index and measure restrictions
by the OECD FDI Regulatory Restrictiveness Index (FDI Index).

Some authors performed an empirical model to assess the effect of
restrictive policies on cross-border investment in the EU over 2011-2018
but did not explicitly consider the role that FDI restrictions and

*Alan Bevan, Saul Estrin, Klaus & Meyer Beva, “Foreign Investment Location and
Institutional Development in Transition Economies”, International Business Review, Vol. 13,
No. 1, 2004, 43-64; Bruce A. Blonigen & Jeremy Piger, “Determinants of Foreign Direct
Investment”, Canadian Journal of Economics, Vol. 47, No. 3, 2014, 775-812; Elizabeth Asiedu,
“On the Determinants of Foreign Direct Investment to Developing Countries: Is Africa
Different?”, World Development, Vol. 30, No. 1, 2002, 107-119; Elizabeth Asiedu, “Foreign
Direct Investment in Africa: The Role of Natural Resources, Market Size, Government Policy,
Institutions, and Political Instability”, The World Econony, Vol. 29, No. 1, 2006, 63-77; Nguyen
Phuc Canh, Nguyen Thanh Binh, Su Dinh Thanh & Christophe Schinckus, “Determinants
of Foreign Direct Investment Inflows: The Role of Economic Policy Uncertainty”, International
Economics, Vol. 161, No. C, 2020, 159-172; Leena Ajit Kaushal, “Impact of Institutional and
Regulatory Quality on FDI Inflow: Case of a Developing Indian Economy”, Cogent Economics
& Finance, Vol. 9, No. 1985201, 2021.

®Nor’Aznin Abu Bakar, Siti Hadijah Che Mat & Mukaramah Harun, “The Impact of
Infrastructure on Foreign Direct Investment: The Case of Malaysia”, Procedia Social and
Behavioral Sciences, Vol. 65, 2012, 205-211; Nicholas Bailey, “Exploring the Relationship
between Institutional Factors and FDI Attractiveness: A Meta-Analytic Review”, International
Business Review, Vol. 27, No. 1, 2018, 139-148; Amitendu Palit, “Trade and Economic
Connectivity in an Age of Uncertainty: South Asia and Indo-Pacific”, Konrad Adenauer
Stiftung, https:/ /www .kas.de/documents/288143 /6741384 / panorama_trade_Amitendu
Palit_TradeandEconomicConnectivityinanAgeofUncertainty_SouthAsiaandIndo-
Pacific.pdf/48620d6c-c9dc-8090-9393-e37e429e29e7?t=1564644887447, 06 /27 /2023, 113-121.
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interdependence might simultaneously play.® In line with researchers, we
estimate that even partial FDI restrictions can have a strong impact on FDI
in Europe.” Some studies investigate the link between interdependence and
aggregate trade flows; the relationship between trade interdependence in
the electrical machinery and optical equipment sector and national FDI has
not been covered.®

To determine whether the process of economic convergence with the
European Union influences FDI inflows in EEE, some authors analysed five
EU countries (Bulgaria, the Czech Republic, Poland, Romania, and Hungary)
during the period from 2001 to 2010, all of which are now members of the
EU. In our study, we investigate the relationship between FDI and economic
convergence, considering trade interdependence in the electrical machinery
and equipment sector and FDI regulations for all countries undergoing the
process of becoming EU member states, including the Western Balkans,
Ukraine, Moldova, and Georgia.

Some recent papers verify the relationship between trade position,
inflation rate, and FDI in the EU and the Western Balkans or investigate the
impact of European integration on capital flows to prospective EU member
states.” However, we estimate the impact on FDI for a much wider range of
countries and over a longer time period than in previous studies.

While scholars have explored the potential of value chain resilience
between the EU and Asian countries and have analysed Chinese investment
in Europe, far fewer have examined their interdependence in semiconductor
trade and the impact of the EU’s FDI screening on FDI."° Filling this research

¢ Wildmer Gregori & Michaela Nardo, “The Effect of Restrictive Measures on Cross-Border
Investment in the European Union”, World Economy, Vol. 44, 2021, 1914-1943.

7 Fernando Mistura & Caroline Roule, “The Determinants of Foreign Direct Investment: Do
Statutory Restrictions Matter?”, OECD Working Papers on International Investment,
https:/ /www.oecd-ilibrary.org/ docserver/641507ce-en.pdf?expires=1697549994&id=id &
accname=guest&checksum=EFDD2CA20EFB5DE7145B0488DC28FF97, 06/28 /2023, 4-57.

8C. T. Vidya, K. P. Prabheesh & Saahil Sirowa, “Is Trade Integration Leading to
Regionalization? Evidence from Cross-Country Network Analysis”, Journal of Economic
Integration, Vol. 35, No. 1, 2020, 10-38; C.T. Vidya & Farhad Taghizadeh-Hesary, “Does
Infrastructure Facilitate Trade Connectivity? Evidence from the ASEAN”, Asia Europe
Journal, Springer, Vol. 19, No. 1, 2021, 51-75.

° Dajana Ercegovac & Emilija Pucar, “The Nexus Between FDI and External Balance in
Selected Emerging European Economies - A Panel Data Approach”, The Annals of the Faculty
of Economics in Subotica, Vol. 58, No. 47, 2022, 147-164; Ljuben Jirasavetakul & Johanna L. Y.
Rahman, “Foreign Direct Investment in New Member States of the EU and Western Balkans:
Taking Stock and Assessing Prospects”, IMF Working Papers, No. 187, 2018, 1-37.

10 Akhil Thadani & Greogry C. Allen, “Mapping the Semiconductor Supply Chain: The Critical
Role of the Indo-Pacific Region”, Center for Strategic and International Studies,
https:/ /www.csis.org/analysis/ mapping-semiconductor-supply-chain-critical-role-indo-
pacific-region, 06/28/2023.



gap can provide valuable insights and contribute to the existing body of
knowledge. Research in this area can inform policymakers about the
consequences of their decisions regarding trade and investment regulations.
It can help them make more informed choices to support economic growth,
innovation, and national security.

To analyse the complexity of trade interdependence in high-tech
industries with global significance between EEE and its partners, we adopt
the OECD practice and focus on semiconductor production within the
middle segment of the supply chain." We collected trade data for products
HS 8541 and HS 8542 specifically for all Eastern European countries and
major trade partners, including the EU, US, China, and Taiwan, spanning
from 2003 to 2022.

The product categories 8541 and 8542 correspond to the electrical
machinery and equipment sector in the classification of the Harmonised
Commodity Description and Coding System (HS codes) by the World
Customs Organisation. We also conducted an analysis of the trade patterns
and dynamics of semiconductors, providing a comprehensive
understanding of the interactions between these key partners.

The EEE Interdependence Index in the semiconductor industry focuses
on the overall trade flows between EEE, Germany, and Asian countries. It
calculates the ratio of imports from Germany or Asian countries to EEE to
the total EEE imports and the ratio of exports from EEE to Germany or Asian
countries to the total EEE exports (Formula 1). By analysing the EEE
Interdependence Index, we can also assess the level of significance of the
semiconductor industry in facilitating interdependence in the region.

EEE Interdependence Index

= ( Imports of semiconductor goods from Germany (China or Taiwan)to EEE
Total EEE imports )

( Exports of semiconductor goods from EEE to Germany (China or Taiwan) 1
/ Total EEE exports ) (1)

The index value ranges from 0 to 1, where 0 represents no
interdependence and 1 represents complete interdependence. A higher index
value indicates a higher level of interdependence between EEE, the EU, and
Asian countries in semiconductor trade. We suggest that as the

1 “Measuring distortions in international markets: The semiconductor value chain”, OECD
Trade Policy Papers, No. 234, https:/ /www.oecd-ilibrary.org/ docserver/8fe4491d-en.pdf?
expires=1697547407&id=id&accname=guest&checksum=881161462BFEAD39FE39C882F65
91EBE, 06/29/ /2023, 1-111.

Mebynapoona noaumuka 6p. 1189, cenrembap-meriembap 2023. roxmre

— WucruryT 3a MebyHaponHy nommruky v npuspery (VIMIIIT)

5



Mebynapoona noaumuka 6p. 1189, cenrembap-meriembap 2023. ropure

UactutyT 3a MebyHaponHy nommTuky u npuspeny (VIMIIIT)

116

semiconductor industry becomes increasingly crucial in the global economy,
deeper interdependence in this sector between EEE, the EU, China, and
Taiwan will drive more investment and foster greater economic connectivity
with EEE.

Conversely, growing scrutiny of foreign investment in Europe will
negatively impact FDI inflows to the region. To verify if a more restrictive
policy deters FDI in Europe, first we observe FDI restrictions for the sample
countries measured by the OECD FDI Regulatory Restrictiveness Index (FDI
Index). Then, we demonstrate the distribution of the FDI Index across
European countries and compare how various levels of FDI restrictions relate
to foreign investment flows.

Four types of measures are covered by the FDI Index: foreign equity
restrictions, screening and prior approval requirements, rules for key
personnel, and other restrictions on the operation.'? It makes possible the
use of the FDI Index to track regulation over time and provide a perspective
on recent trends in FDI activity in European countries. Finally, we
determine if countries where this measure is less restrictive systematically
attract more FDI.

Dynamics of Trade Interdependence and FDI Restrictions

Global cross-border investment activities declined in 2022 after the strong
recovery of FDI observed in 2021. With extensive global and regional
connectivity links and trade interdependence, Europe is the largest
destination of FDI stocks in the world, accounting for more than one-third
(35%) of all inward investment positions over the period 2010-2022. However,
European investment was no exception to the trend, falling in 2022.

Despite the decrease in FDI to the developed EU countries, FDI to EEE
regularly increases, driven by the FDI growth in the Western Balkans and
other EU candidates. Between 2003 and 2022, the world as a whole has been
receiving FDI inflows of around 2.5% of global GDP, while foreign investment
in EEE has averaged 6% of GDP. Most of these inflows into EEE, around 70%
of the total, have come from the nearby EU15 countries. Moreover, the EU is
the largest trade and FDI partner for the new EU candidates and applicants
(Ukraine, Moldova, and Georgia), accounting for 52% of the total trade in
Moldova, 39% in Ukraine, and 22% in Georgia in 2022.

Despite the US remaining the top EU foreign ultimate investment
partner, in this paper we focus on the Asian partners among non-European

12 Blanka Kalinova, Angel Palermi & Stephen Thomsen, “OECD’s FDI Restrictiveness Index:
2010 Update”, OECD Working Papers on International Investment, https:/ /www.oecd-
ilibrary.org/docserver/5km91p02zj7g-en.pdf?expires=1697549906&id=id &accname
=guest&checksum=A798C04B283EBE20BCB585CEF004608A, 07/01/2023, 1-27.



FDI since the trade and FDI relations between Asian partners and European
countries are undergoing the most pronounced changes.

The new phase of Europe-China trade and FDI connectivity over 2019-
2021, in turn, has reduced Chinese FDI in the EU to its lowest value since
2010. However, China is still one of the largest investment sources for most
European countries. In 2022, there was an increase in investment in the
Eastern European automotive sector from Chinese battery giants, including
CATL in Hungary. Between 2017 and 2021, the country received less than
1% of all Chinese investment in Europe. In 2022, by contrast, Chinese
investment in Hungary was almost entirely driven by CATL’s new
gigafactory, with an announced total value of 7.6 billion EUR, making
Hungary the electric vehicle (EV) battery hub for Europe.”

In addition, Chinese FDI covers all regions in Europe: EU countries, the
Western Balkans, and Central European countries. Indeed, many Eastern
European countries, such as Poland, the Czech Republic, Slovakia, Hungary,
Romania, Bulgaria, Slovenia, Croatia, and others, are actively involved in the
automobile and IT industries. The automobile industry in Europe relies on
a complex global semiconductor supply chain where components are
sourced from Asian countries. In recent times, the global semiconductor
shortage has affected the automotive sector, leading to production delays
and disruptions in EEE that illustrate the importance of interdependence in
semiconductors for the automobile industry.

Besides this, the ICT industry in EEE is rapidly growing, with many
countries, such as Poland, Romania, Serbia, Ukraine, and others, becoming
hubs for software development, ICT services, and technology startups.
Similar to the automotive industry, the ICT sector is highly dependent on
semiconductors sourced from Asian suppliers, mainly Taiwan and China.
Therefore, fostering interdependence in semiconductors can yield positive
effects on FDI attraction in Eastern European countries by enticing high-tech
companies, fostering innovation in the automobile and ICT sectors,
enhancing national economic security, and bolstering the global
competitiveness of EEE as a whole.

In terms of sectoral focus, there is a clear shift in Europe from
infrastructure and finance FDI towards the automotive and ICT sectors with
the required semiconductor devices. The importance of semiconductors in
various industries, including automotive and ICT, has grown significantly,
and interdependence in semiconductor trade has indeed become a significant
determinant for FDI inflows to Europe.

3 Agatha Kratz, Max J. Zenglein, Gregor Sebastian & Mark Witzke, “EV Battery Investments
Cushion Drop to Decade Low - Chinese FDI in Europe: 2022 Update. Rhodium Group &
Mercator Institute for China Studies”, MERICS, https:/ / merics.org/en/report/ev-battery-
investments-cushion-drop-decade-low-chinese-fdi-europe-2022-update, 07/02/2023.
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Zooming in on the trends among the main partners of EEE, China and
Taiwan have demonstrated a more pronounced growth in semiconductor
exports (Figure 1, left), since most of the world’s fabs are located in the Indo-
Pacific region.

Figure 1. EEE Import of Semiconductors (left)
and EEE Index of Interdependence (right)

Import to Eastern European Economics (US$) EEE Index of Interdependence
in semiconductor electronics
0,00 5,00 10,00 15,00

2022
202 T e

2019 — China 8501 |
s wRE Other Asia nes_ 8541 "2 W21
2013 — mChina_M Germany_8541 =
2010 _= EGermany_M
2007 B Other Asia nes_8542
_—_— China 8592
Germany_8542

(1] 1E+11 2E+11 3E+11

Sources: International trade statistics of the United Nations (COMTRADE) and own
calculations.

Notes: The trade data for Taiwan, Province of China, is categorised under “Other
Asia, nes”.

As seen from Figure 1 (left), despite Germany being the main trade partner
for Eastern European countries, especially in the semiconductor sector, trade
with China and Taiwan has increased more than threefold since 2004. While
China focuses on the production of battery modules and less advanced chips,
it also exhibits the highest degree of total interdependence and external
orientation in the semiconductor industry with Europe. Moreover, the value
of Chinese imports of semiconductors is growing at a faster rate compared to
that of Germany or Taiwan. At the same time, Taiwan is becoming the world
leader in advanced chip production, which drives its export growth.
Subsequently, European countries increased their reliance on foreign suppliers
from Asian countries, and the EEE’s imports of semiconductor goods have
grown by approximately 120% from 2016 to 2022.*

Indeed, as seen from Figure 1 (right), in the sector of diodes, transistors,
and similar semiconductor devices (HS code 8541), China has a dominant
position, while Taiwan has an advantage in exporting to the EU goods in the
most advanced chips (HS code 8542).

Figure 1 (right) also illustrates the application of the EEE Index of
Interdependence between the EEE, Germany (EU), and Asian countries in
semiconductor devices. The Interdependence Index between EEE and Asian

14“UN Comtrade Database”, https:/ /comtrade.un.org/data, 07/02/2023.



countries in the semiconductor sector has a higher level than with Germany.
This suggests that Germany (EU) demonstrates a greater degree of self-
sufficiency and export competitiveness in the semiconductor industry.

The EEE Interdependence Index value in semiconductor devices (HS
code 8541) exceeds 1, indicating a higher dependency on semiconductor
imports from China, and a similar pattern is observed in the EU’s
dependency on advanced chips (HS code 8542) imports from Taiwan
compared to its own semiconductor exports. This suggests that the EU relies
more on foreign sources for semiconductor goods to meet its domestic
demand. For Asian countries, this is evidence of their moving into the
Eastern European market. Moreover, Asian countries will start producing
semiconductors in Europe, providing an opportunity for Chinese EV makers.
Investing in Eastern Europe would help them save on tariffs and production
costs and also encourage EEE to participate in the global supply chain and
increase their competitiveness.

Taken together, these factors suggest that countries with trade
interdependence could provide FDI inflows to Eastern European countries.
By examining the values of Interdependence Indices, it is possible to assess
that deeper interdependence in this sector between Asian countries and EEE
determines more investment and fosters economic integration.

On the other hand, recent concerns among European countries regarding
Chinese investment have led to the strengthening of FDI screening
regulations and trade restrictions, which could impact FDI and trade in the
region. The possible links between regulatory restrictions on foreign
investment and FDI inflows across Europe through a descriptive analysis
are explored in Figure 2. Based on the data from 2020, we have extrapolated
the figures for 2022. The highest FDI Index score of 1 indicates that a country
has a fully restrictive regime for FDI, and the lowest is 0, indicating that there
are no regulatory impediments to FDL.

Although the patterns of FDI are broadly comparable for all European
countries, the gap between EU members and EU candidates or applicants is
high and quite marked. In total, about 97% of the countries in the database
are open to FDI since the score of their FDI indices is between 0.0 and 0.05,
compared to the average level of 0.06 in the OECD." The indices also indicate
that the Western Balkan countries have considerably open regulatory FDI
frameworks. Specifically, in 2020, Kosovo had a minimal index level of 0.001,
Montenegro had 0.024, while France had 0.045, Sweden had 0.059, and
Austria had 0.106. Indeed, the growth rate of FDI in the EU was less than
that in the Western Balkans and the new EU candidates over the period 2014-

15 “FDI Regulatory Restrictiveness Index. OECD Statistics”, OECD, https:/ /stats.oecd.org/
Index.aspx?datasetcode=FDIINDEX#, 07/03/2023.
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2022.'¢ It is probably one of the reasons why the growth of inward FDI in the
Western Balkans exceeds the average in Europe.

Figure 2. FDI Inflows (% of GDP)
and FDI Index in Europe for the year 2022
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Source: Own elaborations on data: growth rates of FDI and FDI inflows as % of GDP
calculated based on the World investment report (2023); FDI Regulatory
Restrictiveness Index is from https://stats.oecd.org/Index.aspx?datasetcode
=FDIINDEX#

Note: Restrictions are evaluated on a 0 (open) to 1 (closed) scale.

Figure 2 provides a complementary view of the trends of FDI regulatory
restrictions embedded in changes in FDI inflows to European countries in
recent years. This could be evidence of our suggestion of FDI attractiveness
for the target countries: less restrictive countries tend to receive more FDI
relative to the size of their economies. On the other hand, concerns about
technological national security have led to increased FDI restrictiveness in
European countries, especially as industrial interdependence and ICT have
advanced.

Although the evidence in this sample seems limited, it suggests that
changes in a country’s FDI regulatory regime indeed influence changes in
FDI flows to Eastern European countries. This is especially the case for the
Western Balkans, where FDI accounts for a higher share of gross domestic
product (GDP), indicating that the Western Balkans have considerably open
regulatory FDI frameworks, especially when compared to the EU members
and candidates. At the same time, not only the higher growth but also the
stable FDI flows into the developed European countries may reflect the

16 “World Investment Report 2023”, United Nations Conference on Trade and Development
(UNCTAD), https:/ /unctad.org/publication/ world-investment-report-2023, 07/05/2023.



strength of favourable FDI regimes and other locational factors, namely the
larger market size within the Single Market of the EU.

More generally, non-European investors have a preference to invest in
countries with more established regulatory frameworks and market
environments, and EU investors are more likely to invest in a similar market
and regulatory regime.

For example, Chinese FDI has traditionally been more significant in
developed EU countries. Nevertheless, there are a growing number of
prohibitions on investments in the EU originating from China. Notably, one-
third of the screenings involved proposed acquisitions of semiconductor
firms, a sector that both the Chinese and European governments consider
highly strategic.”” Consequently, Chinese companies may also choose to
invest in less restrictive Balkan countries, either to gain access to the larger
European Union market or for infrastructural reasons.

Empirical Analysis and Findings of FDI Determinants
in Eastern European Economies

Data and Model specification

Our study primarily aims to investigate the impact of industrial
development and FDI restrictiveness on FDI's post-COVID recovery in EEE.
We specifically categorise countries within the Eastern Europe region based
on the United Nations definition. We analysed 20 countries from the region
over the period 2003-2022, including Kosovo, while excluding the Russian
Federation, Belarus, Armenia, and Azerbaijan. The complete list is presented
in Appendix A.

The study uses “FDI as % of GDP” as a dependent variable that
represents FDI relative to the size of the country’s economy (GDP). This
allows for comparisons between countries of different sizes and economic
strengths, providing a more standardised assessment. It is because larger
economies tend to attract higher FDI inflows in absolute US dollars terms.
By using “FDI as % of GDP,” the analysis considers the significance of FDI
in relation to the country’s economic size. Additionally, “% of GDP” reduces
the impact of currency fluctuations on FDI data, which can distort trends
when using “FDI inflows in US$.

We take the dependent variable in a natural logarithmic form for two
main reasons. The first is to respond to skewness towards large values of

17 Agatha Kratz, Max J. Zenglein, Gregor Sebastian & Mark Witzke, “EV Battery Investments
Cushion Drop to Decade Low - Chinese FDI in Europe: 2022 Update. Rhodium Group &
Mercator Institute for China Studies”.
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FDI when one or a few points are much larger than the rest of the data. The
second is to show percent change or multiplicative factors. Figure 3 shows
how a log transformation can make patterns of FDI in EEE more visible. As
seen, it is hard to distinguish a pattern of FDI in the left panel, whereas the
strong relationship is shown clearly in the right panel.

Figure 3. Scatter Plots of FDI Inflows:
Level Data (left) and Log-Transformed Data (right)
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As discussed in Section 2 of the analysis of FDI trends in Europe and the
preceding literature review, this study employs a set of potential
independent variables that might influence FDI flows in the sample
countries. Namely, the paper focuses on the Interdependence Index,
European integration, FDI restrictiveness, and the degree of ICT
development. FDI restrictions are measured by the OECD FDI Regulatory
Restrictiveness Index. The time horizon is 2003-2022 (T=20), the number of
countries is 20 (N=20) and it changes according to the year (making an
unbalanced panel) because some observations are missing.

Based on the literature, we suggest the following baseline model:

In_FDI = p1 IIie + p2EUir + Psln_CH: + Paln_Gmn: + BsFDI_R_Indexi: +
Psln_ICTi + +uit 2

where In_FDIi is a logarithm of FDI inflows (% of GDP) to country i at
time ¢, In_ICT, In_CH, In_Gmn, EU, In_II, FDI_R_Index are the explanatory
variables, and ui is the composite error term consisting of fixed effects and
the idiosyncratic error term. The variables of main interest, In_II and
FDI_R_Index, are described in Section 2. Namely, the OECD FDI Regulatory
Restrictiveness Index (FDI_R_Index) measures statutory restrictions on
foreign direct investment in 22 economic sectors across countries and
influences investors’ choices for investment locations, clarifying the observed



correlation between positive FDI policy changes in one country and similar
changes elsewhere. The degree of investment regulation openness plays a
pivotal role in attracting investments.

As a consequence, European integration forms and treaties (such as the
EU) that are associated with higher FDI restrictions might lead to a reduction
in non-European FDI growth within the EU while potentially increasing FDI
in the Balkan countries, Ukraine, Georgia, and Moldova.

Definitions, methods of calculation, and sources of the independent
variables are presented in Table 1.

Table 1. Definition of the Independent Variables

Independent Name Description Unit Source
variables
A measure of the level
of interdependence in Own
Interdependence the semiconductor trade calculation
Index In_II | between Eastern Index based on the
European Economies COMTRADE
(EEE) and Asian database
countries.
European
A categorical variable Commission
indicating the degree of website
European EU integration of the 01 https://
Integration country within the ! ec.europa.eu/in
European Union (EU fo/policies/ eu-
membership). enlargement
_en

FDI Regulatory
Restrictiveness Index,
including foreign equity

DI Regulatory |y | vl © | (apeny 01

restrictiveness P pprova (open) to OECD database

index Index | requirements, rules for (closed)

key personnel, and scale
other restrictions on the
operation of foreign
investors.
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mj:ﬁggi (;nt Name Description Unit Source
The natural logarithm
German FDI In Gmn of German foreign % of GDP VDVOﬂ? ment
Outflows - direct investment (FDI) | © eveiopme
outflows Indicators
Chinese foreign direct
China's FDI investment, o
Outflows In_CH net outflows (in % of GDP
logarithmic form).
A measure of the ICT
development level in
. the country. The % of total
Information and calculated sum of oods and | World Bank
Communications| In_ICT |information and & service | Data
Technology (ICT) communication -
technology goods and p
services is exported (in
logarithmic form).

Source: Authors’ elaboration.

For the robustness of our results in terms of alternative explanations, we
include in the equation more control variables, namely interaction terms. So,
an augmented equation (3) is:

In_FDIi = Pullie + P2EUir + Psln_CH: + PsFDI_R_Indexit + Psln_ICTi +
Psln_Gmmn: + B;FDI_R_Index * EUir+ Psln_CH * EUit+ uit 3)

where variables are the same as in equation 2, and additionally, to
differentiate between various groups of countries, we estimate the data with
interaction terms. Specifically, we consider the FDI_R_Index*EU, which
represents the FDI Regulatory Restrictiveness Index for EU members, and
CH*EU, which signifies Chinese FDI in the EU. It allows us to test if the
relationship between FDI attractiveness (as measured by the FDI index) as
well as non-European FDI (as measured by Chinese FDI outflows) and FDI
in EEE is influenced by EEE’s EU membership. We explore how the effect of
FDI restrictiveness on EU members and Chinese outflows within the EU
might differ compared to other countries in the sample. Based on the
equations, we propose the following hypotheses:



Hypothesis 1:

It is hypothesised that a higher level of semiconductor interdependence
between Asian countries and the EU will positively correlate with an increase
in FDI inflows as a percentage of GDP in the region. As the semiconductor
industry becomes more crucial to the global economy, deeper
interdependence in this sector between China, Taiwan, and EEE is expected
to attract more investment in the region and foster economic connectivity.

Hypothesis 2:

An improved regulatory environment (positive FDI_R_Index coefficient)
leads to increased FDI in EEE. Concurrently, higher FDI restrictiveness in
European countries reduces FDI for EU members in EEE with stricter
regulations. This suggests that non-European partners are expected to be less
likely to invest in countries with fewer regulatory FDI regimes, while EU
investors are more inclined to invest in similar regulatory environments.

Hypothesis 3:

EEE countries with lower levels of ICT exports may be less attractive to
foreign investors in technology-intensive sectors compared to EU countries
with stricter FDI regulations and a guaranteed investment climate.
Consequently, we expect that higher outbound FDI from China will be
negatively correlated with FDI inflows to EEE, as it is more likely to be
directed towards the developed EU countries, and higher FDI from Germany
will be positively associated with higher FDI in EEE.

To test and support the hypotheses, we applied various empirical
estimators and methods.

Empirical Methods and Results

Starting with the pooled OLS (POLS) model allows us to observe the
relationships between variables in a straightforward manner. However,
given the significant differences between countries in our sample, such as
varying levels of economic development, trade patterns, and policy stability,
there may be heterogeneity in the effects of FDI determinants in Eastern
European countries, even after scaling variables with GDP. To address these
issues and account for potential heteroskedasticity and autocorrelation, we
implemented xtpcse (PCSE) (Heteroskedasticity and Autocorrelation
Consistent Covariance Matrix) estimation in our analysis. This approach
helps to improve the efficiency of estimates and provides more robust results
when dealing with panel data that exhibit diverse economic conditions and
FDI regulation across countries.

However, PCSE does not control for time-invariant, unobserved
individual characteristics of Eastern European countries that may be
correlated with our independent variables. To address this concern, we
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2 proceeded to conduct a static panel data analysis. Based on the test results,

g | we conclude that the fixed effects (FE) estimator is more efficient for our

[ .

5 | sample. We also extend the same methodology used for Equation 3 to

& | include interaction variables. The empirical results are presented in Table 2.

5

Zj Table 2. The Estimated Effects on FDI in EEE

&

£ | Model () @ ©) @ ©) ©)

3 Estimator | POLS1 PCSE1 FE1 POLS2 PCSE2 FE2

0

. Dependent

o

2 variable In_FDI

=

£ In I 0.1573 0.1573 -0.2116 0.1548 0.1548 -0.3046

S =] 00844y | (0.0826)* | (0.1302) | (0.0834)* | (0.0887)* | (0.1327)*

=

E EU -0.359%4 -0.359%4 -0.3779 -0.4636 -0.4636 -0.5183

g (0.1368)* | (0.1194)* | (0.2049)+ | (0.1285)* | (0.1522)* | (0.2162)*

=

£ In CH -0.2906 -0.2906 -0.1968 -0.0771 -0.0771 0.1823

= - (0.2345) | (0.1528)+ | (0.1506) | (0.1947) | (0.2438) | (0.1969)
In Gmn 0.1741 0.1741 0.2245 0.1579 0.1579 0.2136

= - (0.1457) | (0.0951)+ | (0.0910)* | (0.0952)+ | (0.1416) | (0.0902)*

E In ICT -0.1264 -0.1264 0.0522 -0.1266 -0.1266 0.0899

g - (0.0664)+ | (0.0616)* | (0.0746) | (0.0619)* | (0.0689)+ | (0.0749)

Ef FDI R Ind| 0.0029 0.0029 0.0010 0.0026 0.0026 -0.0007

& ex (0.0025) | (0.0030) | (0.0030)* | (0.0030) | (0.0025) | (0.0029)

Qo

g FDI R _ 0.9692 -0.9692 -0.5320

g Index*EU (0.6731) | (0.5506) | (0.7954) +

[_4

g " -0.4146 -0.4146 -0.7377

Al (02550) | (0.3495) | (0.2459)*

2 cons | 14349 | 14349 | 13200 | 14926 | 1496 | 14284

% - (0.2196)** | (0.1657)** | (0.1815)** | (0.1672)** | (0.2121)** | (0.1838)**

s

& N 400 400 400 400 400 400

;

E 2 0.0499 0.0499 0.0345 0.0626 0.0626 0.0575

S

E_<

§“ Source: Authors’ elaboration.

126 | Note: Standard errors in parentheses + p <0.10, * p <.05,** p <.01




As seen from Table 2, overall, both models show highly significant
results. The R-squared coefficient, consistent with similar studies in this field,
confirms the presence of unobserved country-specific factors, which
encompass political, institutional, and legislative barriers.”® These factors
might potentially undermine the conducive conditions required for
attracting inward FDIL.

Our findings provide support for most of the hypotheses being tested.
Namely, the Interdependence Index between Eastern European Economies
and Asian countries indeed positively impacts FDI in the region (Hypothesis
1). This indicates that deeper interdependence in the semiconductor trade
between EEE and Asian countries contributes to increased FDI inflows in
Eastern European Economies. Consequently, with the recent US export
controls on semiconductor devices and equipment, China may be even more
inclined to invest in, rather than export, semiconductors to EEE.

Hypothesis 2 is only partially supported by the analysis. Namely, the
positive coefficient of the FDI Regulatory Index (FDI_R_Index) in Model 3
indicates that, overall, an improvement in the regulatory environment fosters
higher FDI inflows in EEE. This aligns with the concept that investor-friendly
policies attract non-EU investors in the region (Hypothesis 2). At the same
time, there is a weak negative correlation between the FDI in EU-member
EEE countries and their OECD FDI restrictiveness index (FDI_R_Index*EU)
in Model 6, which means the investors view EU membership as a sign of
high regulatory restrictions for FDI, making them less inclined to invest in
EEE countries that are EU members. The negative coefficient of the EU
membership dummy variable (EU) further supports this suggestion,
indicating that EU member countries in EEE might experience lower FDI
inflows. On the other hand, EEE countries with lower levels of ICT exports
may be less attractive to foreign investors in technology-intensive sectors
compared to EU countries with stricter FDI regulations and a guaranteed
investment climate.

A negative relationship between the developed technology sector ICT
(In_ICT) in EEE and FDI inflows to EEE supports Hypothesis 3.
Consequently, there is a positive relationship between the level of FDI from
Germany (In_Gmn) and FDI inflows to EEE, while there is a negative
relationship between outbound FDI from China (In_CH) and FDI inflows to
EEE, as it is more likely to be directed towards the developed EU countries.
Indeed, the effect of outflow Chinese FDI (In_CH) on FDI in Eastern
European Economies (EEE) is negative, with a coefficient of -0.2906 (standard

8 Andrzej Cieslik & Oleg Gurshev, “Determinants of inward FDI in Ukraine: Does political
stability matter?”, International Journal of Management and Economics, Vol. 56, No. 3, 2020,
243-254.
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error: 0.2345). This could indicate that Chinese investments are directed
elsewhere rather than into EEE.

Policymakers in EEE with less developed technology sectors and lower
ICT exports may increasingly consider implementing FDI screening
mechanisms. These mechanisms can help safeguard national interests,
especially in sectors vital to national security.

Our empirical results support most of our hypotheses. The study’s results
provide strong evidence that the variables related to semiconductor trade
interdependence, FDI restrictiveness, European integration, ICT
development, and German and Chinese investment patterns play significant
roles in influencing FDI inflows in the post-COVID recovery phase in Eastern
European Economies.

Conclusions and Policy Implications

Trade disruptions resulting from the pandemic and geopolitical tensions
have emerged as significant factors driving reshaping the FDI and global
industrial supply chain landscape. The study examines the factors
influencing FDI inflows to Eastern European Economies (EEE) from 2003 to
2022, providing valuable insights into the dynamics of FDI in the region.

In the initial post-COVID recovery phase of 2020-2021, EEE attracted
substantial FDI inflows due to their export-oriented manufacturing, notably
in machinery and vehicles, alongside a less restrictive FDI environment.
Nevertheless, current geopolitical tensions and technological shifts,
particularly in the ICT and semiconductor sectors crucial for electronics and
EV battery production, are reshaping the FDI landscape and global supply
chain in electronics. To compete with developed EU countries, Eastern
European Economies (EEE) need to implement FDI screening mechanisms
to enhance the investment climate and attract non-EU investors.

The EEE Interdependence Index value in the semiconductor sector
indicates a higher dependency on semiconductor imports by EEE from China
and Taiwan. This suggests that the EU relies more on foreign sources for
semiconductor goods to meet its domestic demand. At the same time, when
Asian countries start producing semiconductors in Europe, they will provide
an opportunity for Chinese EV makers. Investing in Eastern Europe would
help them save on tariffs and production costs, and it would enable EEE to
participate in the global supply chain and enhance their competitiveness.

The empirical analysis showed that the Interdependence Index between
EEE and Asian countries positively influences FDI inflows to the region. This
indicates that stronger trade ties and connectivity in the semiconductor
industry between EEE and Asian countries attract foreign investment to EEE.
Therefore, fostering interdependence in semiconductors can yield positive
effects on FDI attraction in Eastern European countries by enticing high-tech



companies from China and Taiwan, promoting innovation in the automobile,
EV battery, and ICT sectors, enhancing national economic security, and
bolstering the global competitiveness of EEE as a whole. Governments
should explore trade agreements and partnerships to facilitate cross-border
investment.

Changes in a country’s FDI regulatory regime have an impact on FDI
flows to Eastern European countries. This is especially the case for the
Western Balkans with a less restrictive FDI regime, where FDI accounts for
a higher share of gross domestic product (GDP), indicating that the Western
Balkans have considerably open regulatory FDI frameworks, especially
when compared to the EU members and candidates. At the same time, EEE
countries with lower levels of ICT exports may be less attractive to foreign
investors in technology-intensive sectors compared to EU countries with
stricter FDI regulations and a guaranteed investment climate. Strengthening
investment screening mechanisms across European countries may have
positive implications for FDI flows in EEE.
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Appendix A
Table A1. Sample of Countries

Albania Hungary Republic of Moldova
Bosnia and Herzegovina Kosovo Romania

Bulgaria Latvia Serbia

Croatia Lithuania Slovakia

Czechia Montenegro Slovenia

Estonia North Macedonia Ukraine

Georgia Poland
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