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Abstract

In this study are investigated the effects of the global outbreak triggered supply shock on five
Central and Eastern European-Developing Countries’ (CEE-DCs) export sector, with the
expatiation of this effect through the severe currency fluctuations of 2018, and the supply chain
rupture in the People’s Republic of China (PRC) of 2020. The use has been made of Pesaran’s
ADL technique adjusted to our model in which the regression analysis, independent variable of
which is the exports of countries in question, and the regressors of which are the foreign income
level, the reel exchange rate, and the import from PRC being proxy for the global supply chain
rupture, has corroborated that all variables are co-integrated, and in the long run are statistically
significant effects on exports observed from foreign income levels, the real exchange rate, and
imports from the PRC. In the short run is the import from PRC alone that has significant effects,
a fact that global outbreak has adversely affected the export sector of the countries in question
due to the supply chain rupture in PRC, being the main culprit of the supply shock of 2019-
2020.
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2019-2020 Arz Sokunun Gelisme Yolundaki Merkez ve Dogu Avrupa
Ulkelerine Yansimalari: Sir Testi Yaklasimi

Ozet

Kiiresel salginin yol agtigi arz sokunun bes Gelisme Yolundaki Merkez ve Dogu Avrupa
iilkesinin ihracat sektdriine yansimalarinin incelendigi bu makalede, 2018 yilindaki siddetli
kur dalgalanmalar ile 2020 yilindaki Cin Halk Cumhuriyeti’nde (CHC) yasanan tedarik
zinciri problemlerinin etkilerinin ayristirilmasi amaglanmaktadir. Pesaran’in gelistirdigi ADL
tekniginin kullanildigi modelde, bagimli degisken olarak ele alinan {ilkelerin ihracat
diizeylerinin, dis alem gelir seviyesi, reel efektif doviz kuru ve arz sokunu temsilen CHC’den
yapilan ara mali ithalati bagimsiz degigkenleri ile uzun doénemde dengeye geldigi tespit
edilmistir. Uzun dénem denklemi, dis alem gelir seviyesi, reel doviz kuru ve ara mali
ithalatinin, ihracat tizerinde istatistiki olarak anlamli etkileri bulunduguna isaret etse de, hem
uzun hem de kisa doneminde anlamli ¢ikan tek serinin ithalat degiskeni oldugu goriilmiistiir.
Bu bulgu, tedarik zinciri bozulmasinin tetikledigi 2019-2020 arz sokunun, ihracat
sektoriindeki bunalimin lokomotifi oldugu sonucuna ulagilmistir.
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1. Introduction

The year of 2020 is known to be of no little bear upon the export being a locomotive of the Central and
Eastern European-developing countries’ (CEE-DCs) economic performance. What are the main reasons
behind the fluctuations in the export sector of CEE-DCs which mostly depends on the trade with
developed Central and Western European countries (CWECSs)? Is the exchange rate depreciation of
2018, or the supply chain rupture, related to the mobilization of many international companies in the
People's Republic of China (PRC) and the significant reduction in demand for goods and services
engendered due basically to the lockdown policies triggered by the global epidemic, responsible for
these vacillations? Hypothetical construction of this study is the following:

Hy: COVID-19 pandemic did negatively not bear upon the exports of CEE-DCs.
Ha: COVID-19 pandemic negatively borne upon the exports of CEE-DCs.

Haq: It was primarily due to exchange rate depreciations that COVID-19 pandemic negatively
borne upon the exports of CEE-DCs.

Haz: It was primarily due to supply chain rupture in PRC that COVID-19 pandemic negatively
borne upon the exports of CEE-DCs.

Has: It was primarily due to both exchange rate depreciations and supply chain rupture in PRC
that COVID-19 pandemic negatively borne upon the exports of CEE-DCs.

The impact of the COVID-19 pandemic on the export sector through the disruption of the supply chain
in PRC coincided with the effects of the ongoing upward movements in the exchange rates in the
countries aforementioned is what motivates this paper. Above all, it is a consensual among economists
that the COVID-19 outbreak subsumes demand shocks into supply-sided ones (Brinca et al., 2020).
Accordingly, usual supply chain disruptions, more often than not, are expected to affect merely demand,
whereas disruptions engendered by global pandemics are capable of pushing both supply and demand
to the extremely high and inordinately low levels (Craighead et al., 2020). To consider, for instance, the
economic measures by means of lockdown policies to control the effects of the pandemic have put limits
on the consumers’ access to goods and services representing the demand side of the shock. By the same
token and as a result of these policies, there have been large scale layoffs having interrupted the
production constituting the supply side of the shock. However, when reckoning with the international
happenstances and consequential economic problems such as production, value and supply chain
disruptions, it is compelling to think that supply chain shocks are of much broader dimensions, which
is why this article is designed to concentrate on the supply side of the shocks, excluding demand side
problems.

Nuno Fernandes (2020) draws attention to the fact that there is no correlation between the economic
effects of the global outbreak and the death rates, unlike the effect of the pandemic on economic
activities engendered by the lockdown policies implemented by the governments on the grounds that
the economic effects of the epidemic would high likely be costly. Haleem and Javaid (2020)
compartmentalize the impacts of the global outbreak into three as “health”, “economic” and “societal”
dimensions, and elaborate the economic effects as the reduction in production of basic needs,
deterioration in supply chains, losses in national and international companies, solidification in liquidity
flows and significant slowdown in growth. Michie (2020) brings attention to the lessons to be learned
from the global outbreak, underscoring the impacts of the economic crises on economic performance
incited by the major pandemics, and rather than the effect of the pandemics on the death rates, focusing
on the economic recessions leading to death rates. Kalogiannidis et al. (2020) introduce the distinctive
properties of the measures taken by developing countries against pandemic at the early phases of global
outbreak, and recommends that these measures should be in accordance with the operational needs and
policies of the particular country to dampen economic losses. Curdia (2020) puts forward that
unemployment rate skyrocketed across countries due to the pandemic, had far exceeded the
improvements in productivity and the reductions in demand, and that “aggressive” monetary policies
might have been able to mitigate the uptrend in unemployment. Newbold et al. (2020) draws attention
to the significative role of “social distancing” in reining the spill-over effect of global epidemic, yet
argues that such practices might engender certain trade-off betwixt health burden and economic costs.
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Giri and Rana (2020) point out to the infrastructural lack regarding the diagnosis of COVID-19 of
developing countries, and argue that it is primarily through the national and international cooperation
that public authorities could indemnify this problem. Stubs et al. (2021) speak to the measures taken by
multinational financial institutions to quell the financial insolvency of emerging markets fighting against
the pandemic and to minimize the financial gap between them and developed ones, assessing how much
of the goals have been achieved. Alon et al. (2020) come up with the suggestion that the policies
implemented by developing countries in the fight against the epidemic should be different from those in
developed countries, claiming that lockdown policies have been quite little effective in developing
countries, with fewer lives being saved compared to the losses in national income. Instead, age-oriented
policies and other measures such as temporary break in education are more effective in combating
pandemic. Loayza and Pennings (2020) address the effects of pandemic having exceeded those of the
2008-2012 financial crisis, bringing attention to the economic costs of measures against outbreak. It is
suggested that these costs might have been higher in developing countries due to such specific factors
as low health capacity, large black market, underdeveloped financial markets, narrow fiscal areas and
mismanagement. By modelling the possible impacts of the global outbreak on national income and
international trade, Maliszewska et al. (2020) indicate that the slowdown of the global economy will be
approximately 2%: 1.8% for developed countries and 2.5% for emerging economies. In this context, the
author draws attention to the necessity of international solidarity in combatting the pandemic. Kejzar et
al. (2022) underscore the role of global supply chain disruptions caused by pandemic triggered shocks
on the foreign trade of European Union (EU). By applying the gravity model, it is concluded that in
relation to the COVID-19 outbreak a general decline in international trade and the negative-significative
effects associated with the global epidemic for both origin and destination countries would be highly
probable. Verma (2020) examines the economic relations between PRC and CEE-DCs during the global
pandemic, and states that the PRC has an intention to break the influence of EU on the economies of
CEE-DCs by means of “mask policy” and foreign trade. Through the window of global epidemic,
Kordalska and Olczyk (2021) analyse the importance of functional specialization structures of 8 Central
and Eastern European countries (CEECs) in centre of the global value chain across countries and
industries.

2. Economics of the Pandemic

The new type of coronavirus detected for the first time in the Wuhan city of PRC’s Hubei province in
the last quarter of 2019, had a strangling influence upon the income level of CWECs, the fluctuations in
real exchange rate, and the imports from PRC as an important component of the global supply chain. It
is highly probable that exports sector would be affected by the chain of events unfolded by a supply
shock. Above all, exports, for an origin country, stand for the supply of goods and services into the
international markets, and represent, for a destination country, the demand of goods and services from
the international markets.

The COVID-19 outbreak spread fast all over the world in the first quarter of 2020 tended to induce a
decline in nominal interest rate, trigger stock prices to rise and gain volatility. As a reflection of the real
growth, contractions in the economic activities would be highly likely (Barro et al., 2020) Accordingly,
the measures taken to bridle the death rates of the global outbreak have resulted in short-term economic
losses (Deb et al., 2022). The last time when such large-scale economic losses were experienced was
the 2008-2009 crisis (Jackson, 2021). In comparison to the volatility in global financial markets,
fluctuations incited by the COVID-19 are greater than did by the crisis of 2008-2009 (Fernandes, 2020).
Furthermore, the average contraction in the world economy engendered by the great depression of 2009
was only 0.1%, while the global pandemic is estimated to usher in contraction in the world economy by
about 3% (Jackson, 2021). The global economy shrunk by 3.3%, having exceeded the estimations.

In spite of which many pandemics are of the common characteristics, COVID-19 pandemic having
stormed the world significantly diverges from the previous global outbreaks at some points in terms of
rapidly spilling over in comparison with such outbreaks in the past as SARS, Ebola, AIDS, etc. The
rapid contagiousness of the COVID-19 as well as the point at which international economic integration
and globalization reached have ushered in the fact that the pandemic is largely felt on a global scale,
having rendered international retreat in economic activities certainly inevitable (Boissay and
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Rungcharoenkitkul, 2020). On top of this, and in relation to the supply chain rupture in the PRC, a
mounting trade relation betwixt CEE-DCs and PRC is why CEE-DCs have profoundly been influenced
by the economic impacts of the COVID-19.

3. Significance of the Imports from PRC

Because CEE-DCs are highly dependent on such CWECs as Germany, Italy and France in terms of a
sustainable exports sector, as it were, CEE-DCs largely carry out the exports to the countries
aforementioned, therefore, severe fluctuations in the income level of CWECs, as is postulated in the
economic theory, would greatly affect the exports sector of CEE-DCs, countries of which are also highly
dependent upon the imports in order to maintain the economic growth. These are the main reasons of
why the dire demand for reserve currency and sufferings from “currency bottlenecks” with high
dependence upon the imports of intermediate goods and services are, metaphorically, the Achilles heel
of these countries. More imports from the PRC, a phenomenon that cannot be given short shrift, is
another challenging task and pressing issue which is closely connected to the exports of CEE-DCs.

Trade relations betwixt CEE-DCs and the PRC date back to 1950s; before 1989, total trade operated by
the state-owned trade enterprises with the direct involvement of the Chinese Communist Party in PRC
was quite rare. On the heels of 1990s, the atmosphere of economic depression and political transition in
CEE-DCs produced immense negative outcomes for numerous trade relations long established with the
PRC. The early 2000s borne witness to a rapid improvement in trade, being a fruit of the economic
recovery (Ruixia and Yuxin, 2009). The year of 2008 was a milestone for the trade relations of CEE-
DCs with PRC in terms of which global financial crisis of 2008 was nothing but a motivator for both
partners to mutually enhance the economic relations. To this end, in 2009, Xi Jinping, back then vice
president no the leader of the PRC, paid an official visit to Bulgaria, Hungary, and Romania (Song,
2018). Initiatives to improve economic relations between CEE-DCs and PRC maintained after the global
crisis. In 2011, for the first time, economic and trade negotiations were organized between PRC and
CEE-DCs in Budapest, Hungary’s capital city (Zuokui, 2013). Intentions to ameliorate trade association
between CEE-DCs and PRC took one step ahead in 2012* and 2013. By the year of 2018, compared to
2011, PRC’s foreign trade with CEECs increased by an average of 6.5% annually, reached 68 billion
dollars, and the significance of CEE-DCs in foreign trade, especially in the imports of intermediate
goods, was being ossified. Approximately 60% of CEE-DCs’ foreign trade with the rest of the world
consists of trade in intermediate goods, and more than 50% of trade in intermediate goods is carried out
with PRC (Jie, 2019). Although CEE-DCs, having low production costs and partially cheap labour force
advantageous in international trade, are dependent (Voinescu and Moisoiu, 2019) upon CWECs
performance by exports as well as capital flows, PRC’s significative share in their imports, especially
imports of intermediate goods having high share in exports of goods of CEE-DCs, cannot be received
very short shrift, so much so that CEE-DCs have a large foreign trade deficit with PRC, while exports
to PRC could not show rapid increase in comparison to imports (Weiwei, 2019). Large export
destinations of CEE-DCs are CWECs rather than PRC, and the long-term foreign trade deficit of both
CEE-DCs and CWECSs in trade with PRC seems to take attention as an important problem (Wang and
Xu, 2019).

4. International Supply Chain Rupture

Supply chain stands for the network of firms operating in manufacturing and assembly line to produce
the final product (Choi and Hong, 2002). The significance of the international supply chain along with
the global value and production network in foreign trade with PRC come to light more and more. In that
context, globalization, especially globalization of supply chains, through the reduction of trade barriers
and the amelioration in telecommunication technology, has helped manufacture companies expand their
production networks, cross national borders (Caniato et al., 2013) and increase costumer portfolio.
However, these developments have also made the companies aforementioned highly vulnerable to the
deteriorations in supply chains, ushering in significant transformations in the function and structure of
global industrial production and international trade. Throughout the 21. century, global industrial
production and international trade have been structured on the global value and international production
lines, being operated through the same chains (Pencea, 2019). With this in mind, globalization have
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been producing profound outcomes for global value and production network as well as international
supply chain, while it has at the same time subjected international trade to the significant structural
changes. The global value chain has transformed the structure of international trade-exports of goods
and services have become more and more dependent upon imports, in most of the countries the share of
imported products in total exports has reached up to 1 in 3, doubled the rate in 1990. In many countries
with a modest economy, this rate is over 50% (Sally, 2021). When examined through the perspective of
governing and controlling, it is clear that problems have oftentimes cropped up in the timely and
effective distribution of the commodity, which is flowing through the supply chain (Gereffi and
Joonkoo, 2012). According to some, the supply chain is already embodied by these problems, pointing
out that there is no other supply chain definition beyond it. Nevertheless, in terms of its scope,
contagiousness, and disruptive-shifting effects on both supply and demand, COVID-19 outbreak, which
assumes distinctive characteristics from other ordinary supply chain disruptions, has ignited the most
extensive and unprecedentedly violent supply chain tectonics in modern history (Ketchen Jr., 2020).
The rupture of international supply chain, as is in PRC, is closely associated with the interests of firms
and countries all over the world. By virtue of mounting economic puissance of PRC, many firms around
the world — consider, for example, such firms as Boeing, Ford, Coca Cola and Kodak of United States
of America (USA); Samsung and LG Electronics of South Korea; Hongfujin, Shanghai Dafeng and
Legend of PRC — have had to carry out their supply chain stratagem either through or in the PRC (Hong
et al., 2006). Besides that, supply chain in the PRC is of intimate concern to the CEECs, having certain
indications that PRC and CEECs are the part of global production network, with both belonging to the
same supply chain network (Fung et al., 2009). Despite the fact that Germany and Italy are two largest
members of the greatest supply chain network amongst CEECs, insofar as imported products subject to
export are concerned, PRC has a slightly important role for many CEECs in terms of 2% to 3.5% of
value-added products (Vasiljeva et al., 2020).

5. Currency Depreciation

With the exports sector on the centre, the factors bearing upon how international trade operates are not
merely qualified it for the imports of goods and the functionality of supply chains, but also economic
theory assumes that fluctuations in the exchange rate may produce outcome for the exports. In this
context, the exchange rate is an indicator that links domestic markets to global ones, and at the same
time, stands for the degree of competitiveness of one country against others (Ismaila, 2016). Mostly due
to the movements in macroeconomic factors combined with the dynamic nature of economic activities,
the exchange rate is in a constant manner vulnerable to the violent fluctuations (Morina et al., 2020).
Accordingly, vicissitudes in the exchange rate are quite potent of dominating macroeconomic
magnitudes, e.g., international trade to the extent of imports, especially imports of intermediate goods.
The general economic postulate takes it for granted that exports are the increasing function of the real
exchange rate, unlike imports moving in an inverse manner with real exchange rate. At this point, it is
consensual that the depreciation of the national currency against foreign currencies would increase net
exports through stimulating domestic production. However, with the developing countries concerned,
there exists a longtail controversy at that point emerged from the necessity for structural interventions-
such as reducing imports and increasing non-oil-commodity based exports (Eme and Oyeranti, 2012).
On the other hand, and reckoning with the mounting share of imported goods in exports, this ambiguity
becomes fathomable. If exports are at large hinged upon the imported components, the depreciation
(appreciation) of the national currency reduces (increases) the export price in foreign currency, and
conversely increases (decreases) the price of imported components in national currency. In case of a
depreciation (appreciation) in domestic currency, the bearing of imported components’ increasing
(decreasing) prices at domestic currency on the prices of exports of goods at foreign currency is
contradicted with the expected effect of depreciation (appreciation) by stifling total effect, ushering in
the fact that sensitivity of exports to the real exchange rate would gradually decrease (Jongwanich,
2010). The first periods of 2018 witnessed the rapid depreciation of national currencies against the
dollar, despite the different magnitudes across countries.” Such negative outlook has proceeded in 2019.

* The general appreciation of the dollar against national currencies, which especially wreaked havoc on Turkish Lira, resulted
in a speculative currency crisis in Turkey in the third quarter of 2018.
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In 2020, some national currencies, e.g., Bulgarian Leva, Romanian Lei, Hungarian Forint and Polish
Zloty, started to compensate for their previous losses of two years against dollar, while some currencies,
e.g., Turkish Lira, were poised to depreciate in a cascade, which is exactly when the negative effects of
the COVID-19 coincided with those of exchange rate fluctuations in developing countries being an
ongoing process since 2020. The prospective impacts of the COVID-19 on economic performance could
be disintegrated by thoroughly perusing the “lockdown” policies, sharp policy changes and incentive
packages implemented in many countries around the world, with the financial markets having
simultaneously reacted to the pandemic incited panic-at this point, it wouldn’t be economic at all to
think that exchange rate markets would go unaffected at such an atmosphere (Iyke, 2020).

6. Empirical Evidence for the Reversal in the Exports of CEE-DCs

Igbal et al. (2020) through the panel ADL technique, found a significative-negative relationship between
the COVID-19 outbreak, energy consumption and CO; emissions. Cirakli et al. (2021) using the panel
ADL technique, discovered a significative-negative relationship between the number of COVID-19
testing and cases. Barua and Nath (2021) analyzed the short- and long-run effects of “lockdown” policies
on air pollution during the pandemic through the panel ADL technique. Rabhi (2020) applied panel
ADL with a view to investigate the effects of COVID-19 cases and news about pandemic related death
rates on Asian financial markets, and stumbled upon a significative-negative relationship. Caporale et
al. (2022) have shown that when CEECs are concerned, financial development has long-term
significative-positive bearing upon the exports and trade openness.

At the beginning of 2020, international supply chains, especially one in the PRC, have been exposure to
severe disruptions. Despite the fact that COVID-19 outbreak is not the only reason for the deterioration,
the global epidemic has been distinctive in pushing the disruption to its peaks. The effects of the trade
wars between the US and PRC coupled with the decremental push on production and consumption of
the “lockdown” policies countries started suffering due to the pandemics, have companies around the
world reconsider over the general production pattern they operated in PRC. A large number of
companies in PRC have shifted their orders, production capacity and operations outside of PRC (Hille,
2020). This is exactly what has triggered a full-blown global supply shock in addition to the consumer
boycotts by foreign companies in PRC having precipitated the process (The Economist, 2021). An
economic disruption to this extent in PRC, the powerhouse of the world, would have produced outcomes
for the supply chain within the country, the foreign trade, the domestic markets of the countries in
particular that are airtight dependent upon the imports. To put it simply, COVID-19 pandemic stands
for the father of the fears nestled within the global financial system with long term effects on all
economic structure, which is where the conviction in which COVID-19 pandemic might usher in a
global financial crisis (Phan and Narayan, 2021) originates from, leading to assumption that one of the
assets whose price is high likely to be affected by the COVID-19 outbreak is the exchange rates
(Narayan, 2021).

6.1. Modelling

Although the acronym of CEECs refers to a general concept, there is no standardized method for
defining countries in the region. According to the classification of the United Nations (UN) and the
World Bank (WB), those countries consist of such nations as Albania, Bosnia and Herzegovina,
Bulgaria, Croatia, Czechia, Estonia, Hungary, Latvia, Lithuania, Macedonia, Montenegro, Poland,
Romania, Serbia, Slovakia, Slovenia (Wang and Xu, 2019). The CEECs, where influence of the Union
of Soviet Socialist Republics (USSR) was once quite puissant, today bear characteristics of being a
highly heterogeneous group economically as well as politically (Wieners, 1996). However, having
closely looked at the other developing countries in the region, common characteristics would become
more crystal: chronical current account deficit, import-driven export and growth, dependence on the
exports to CWECs and on the imports from the Russian Federation (RF) and the PRC.
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Through this paper, by employing five CEE-DCs” imports™ from PRC being the proxy variable for
COVID-19 induced supply chain rupture, and the exchange rate fluctuations exasperated since the
beginning of 2018 representing the devaluation of domestic currencies of 5 selected countries, the
impacts of global outbreak on the exports of these countries are being investigated. Economic theory
assumes that the exports are an increasing function of real exchange rate and income level of the
importing countries. The export destination of the countries under review is included in the model as
another regressor which represents the income level of the 3 largest nations.”™” The regression in which
dependent variable is total exports (EXP), and independent variables are foreign income level (FGDP),
reel exchange rate (RER) and imports from PRC (IMPFC) is estimated by means of panel analysis
technique.

The data composition covers the interval of 2013Q1-2022Q4, 10 years and 40 observations, isolating
the tectonic effects of Russian Special Military Operation of 2022 on Ukraine. It is safe to say that panel
data analysis has specific superiorities over cross-sectional and time series analysis. First and foremost,
time series and cross-sectional data analysis would not reckon with the idiosyncrasies of cross-units and
unit-specific matters, which often leads to illative errors (Marques et al., 2010).

The main advantage of panel data analysis operates under the theory of allowing the researcher to model
the idiosyncrasies distinctive to the units (Greene, 2003). Now that it is just a composition of both cross-
sectional and time series data, panel data contains more information in nature, alleviating the problem
of multicollinearity, increasing the degree of freedom, producing more efficient results (Baltagi, 2005).
Macro and micro dynamic effects generally couldn’t be modelled in the cross-sectional data, and time
series analysis, by the same token, wouldn’t have accurate estimations in terms of dynamic regressors
(Hsiao, 2014). In this context, if it is desired to learn about the dynamics of the adjustment process, it
would be convenient to work by either the panel or longitudinal data (Klevmarken, 1989).

The panel data regression of this study is the following:

expjr = Mj + 9,fgdp;c + 9, reer;c + 93impfeic + 8iSynyo20q3 + &t @
Not merely having facilitated the interpretation of the parameters but alleviated the gap in scale between
observations, natural logarithm has been applied to the variables. Because difference betwixt its
observations is not large, reel exchange rate would not be transformed by natural logarithm.

lexpj; = W + 9;Ifgdp;; + 9;reer;c + 93limpfeie + 8;synzg20q3 + Eit 2)

Explanatory information on the model is below.

* Bulgaria, Hungary, Poland, Romania and Turkiye.

** To be specific analysis, not all imports from China were used, instead, such selected products include in those of which
consist of more than 60% of the imports of countries under review from PRC and had larger share in exports, were processed
and exported, and were directly linked to the supply chain rupture in PRC: (1) Knitted Or Crocheted Fabrics, (2) Articles Of
Apparel And Clothing Accessories, Knitted Or Crocheted, (3) Articles Of Apparel And Clothing Accessories, Not Knitted Or
Crocheted, (4) Articles Of Iron Or Steel, (5) Nuclear Reactors, Boilers, Machinery And Mechanical Appliances; Parts Thereof,
(6) Electrical Machinery And Equipment And Parts Thereof; Sound Recorders And Reproducers, Television Image And Sound
Recorders And Reproducers, And Parts And Accessories Of Such Articles, (7) Railway Or Tramway Locomotives, Rolling
Stock And Parts Thereof; Railway Or Tramway Track Fixtures And Fittings And Parts Thereof; Mechanical (Including
Electromechanical) Traffic Signaling Equipment Of All Kinds, (8)Vehicles Other Than Railway Or Tramway Rolling Stock,
And Parts And Accessories Thereof, (9) Optical, Photographic, Cinematographic, Measuring, Checking, Precision, Medical
Or Surgical Instruments And Apparatus; Parts And Accessories Thereof, (10) Furniture; Bedding, Mattresses, Mattress
Supports, Cushions And Similar Stuffed Furnishings; Lamps And Lighting Fittings, Not Elsewhere Specified Or Included;
[lluminated Signs, Illuminated Nameplates And The Like; Prefabricated Buildings, (11) Toys, Games And Sports Requisites;
Parts And Accessories Thereof.

*** Germany, Greece and Italy for Bulgaria, Germany, Italy and Slovakia for Hungary, Czechia, Germany and United Kingdom
for Poland, France, Germany and Italy for Romania, and finally, Germany, Italy and United Kingdom for Turkiye.
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Table 1: Explanatory information on the variables

Explanation Identity
exp Exports (€, 2015=100) Dependent variable
lexp Exports with natural logarithm Dependent variable
fgdp Foreign income (€, 2015=100) Regressor
Ifgdp Foreign income with natural logarithm Regressor
reer Reel exchange rate (2015=100) Regressor
impfc Imports from PRC (€, 2015=100) Regressor
limpfe Imports from PRC with natural logarithm Regressor
Syn2020Q3 Synthetic variable for the structural shift of last quarter in 2020 Control variable
Interval: 2013Q1-2022Q4 | Observation: 40
Note: All variables are deflated, price movements are removed. Seasonal adjustment is applied.

Descriptive statistics on the model is:

Table 2: Descriptive statistics [1]

exp fegdp reer impfc
Mean 32664.77 1500019 90.9291 1600.841
Maximum 78071.46 1953092 106.5783 4603.481
Minimum 6480.972 1085957 51.0279 87.9646
Standard deviation 20359.63 268525.1 11.0126 1315.408
Observation 40 40 40 40
Table 3: Descriptive statistics [2]

lexp Ifgdp reer limpfc | Alexp Alfgdp Areer Alimpfc
Mean 10.1537 | 14.2051 | 90.9291 | 6.9016 | 0.0157 | 0.0010 | -0.0569 0.0249
Maximum 11.2654 | 14.4849 | 106.5783 | 8.4346 | 0.4650 | 0.3656 | 45.3641 0.8647
Minimum 8.7766 | 13.8980 | 51.0274 | 4.4769 | -0.4204 | -0.4395 | -10.2017 | -0.4077
Std. Dev. 0.7464 | 0.1791 11.0126 | 1.1118 | 0.0946 | 0.07096 | 4.2471 0.1248
Observation 40 40 40 40 39 39 39 39

Note: “A” denotes lag operator. With a view to carrying out dynamic analysis for the model, descriptive
statistics of the variables with first difference have been presented above.

Correlation betwixt variables and explanatory power of the regressors are as is in Table 4.

Table 4a: Correlation matrix and multicollinearity for variables

lexp Ifgdp reer Limpfc Alexp Alfgdp Areer Alimpfc
lexp 1.0000
Ifgdp 0.4847 1.0000
reer -0.6060 | -0.3865 1.0000
limpfc 0.9647 | 0.4527 -0.5756 1.0000
Alexp 1.0000
Alfgdp 0.4649 1.0000
Areer -0.2677 0.2586 | 1.0000
Alimpfc 0.2163 0.1571 | -0.1388 1.0000
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Table 4b: Correlation matrix and multicollinearity for variables

Panel data correlation matrix [Correlation matrix of coefficients of xtreg model]
e(V) Ifgdp reer limpfc syn2020Q:; sabite
Ifgdp 1.0000
reer 0.1874 1.0000
limpfc -0.4063 | -0.3423 1.0000
synzo2003 | 0.3636 | 0.2754 -0.3762 1.0000
sabite -0.9953 | -0.2142 0.3388 -0.3522 1.0000
“Variance Inflation Factor” for the multicollinearity
Degisken VIF 1/VIF
Ifgdp 1.65 0.6051
reer 1.55 0.6433 | VIFava=1.39
limpfc 1.32 0.7589

SyN2020Q3 1.02 0.9759

Note: “A” denotes lag operator. “syn” stands for the synthetic variable represent the structural shift at third
quarter of 2020.

In the correlation matrix illustrating the direction and power of the relationships among variables, is a
positive association with a modest degree of 0.48 between regressor “Ifgdp” and independent variable
“lexp”; negative association with a high degree of 0.61 between regressor “reer” and independent
variable of interest; positive association with a high degree of 0.96 between regressor “limpfc” and
independent variable under investigation. All the correlation parameters among regressors are less than
0.80. In the second compartment of Table 4 for panel data regression examining the relationship between
regressors, is shown that all of the correlation parameters between regressors are below 0.50. In the VIF
analysis at the third compartment of Table 4 searching for the multiple linear relationship, the average
VIF is well below 10, and the 1/VIF values are quite close to 1, a fact that there is a high degree of non-
multicollinear relationship.

6.2. Traditional Unit Root Tests

The larger size of time and unit dimension is the further likely series become unstable. Notwithstanding
the lack of stationarity in series refers to the necessity of carrying out lag operation to remove the
instability rooted in the structure, this might also lead to data loss. In this context, MG (Mean Group)
and PMG (Pooled Mean Group) estimators and ADL (Autoregressive Distributed Lag) technique come
to the fore in eliminating the statistical instability and providing more dynamic analysis. Besides that,
such frequently employed estimators as fixed effects and random effects can force slope parameters and
error variances to be homogeneous across units, ushering in inconsistent and biased estimation of long-
term coefficients. Such a problem exasperates as the time interval elongates (Bangake and Eggoh, 2011).
With all these outcomes in the mind, we make, instead of such traditional techniques as random and
fixed effects estimators, use of ADL models, one of which is MG estimator, and the second of which is
PMG estimator following unit root test examination.

What is most important in cases with stationarity not taken into consideration is the results being biased,
and “spurious regression” could emerge between the series (Yule, 1926). In such a case, the statistical
value of F would not fit Fisher's F distribution under the null hypothesis (Granger and Newbold, 1973).
All in all, it is considered necessary to perform unit root tests, results of all variables in which are
illustrated in Table 5. In first compartment of the table at which neither individual constant nor
individual linear trend is injected into the model, is shown that all variables are integrated at first order
[I(1)]. In second compartment at which merely individual constant is exogenously injected into the
model, is clear that variable “reer” and “limpfc are stationary at first order [I(1)] with the variables lexp”
and “Ifgdp” being integrated at level [1(0)]. In third compartment at which both individual constant and
individual linear trend are introduced into the model, is crystal that variable “reer” and “lfgdp” are
stationary at first order [I(1)] while the variable “lexp” and “limpfc” are integrated at level [1(0)].
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Table 5: Traditional unit root tests

Exogenous: None

Levin, Lin&Chu Breitung Im, Pesaran and Shin ADF-Fisher PP-Fisher
t-stat t-stat W-stat Chi-square Chi-square
lexp 4.35 - - 0.57 0.10
[1.0000] [1.0000] [1.0000]
Alexp -7.83 - - 68.22 187.28
[0.0000] [0.0000] [0.0000]
Ifgdp 0.07 - - 5.00 3.84
[0.5273] [0.8917] [0.9545]
Alfgdp -13.72 - - 167.79 334.33
[0.0000] [0.0000] [0.0000]
reer -0.50 - - 13.71 21.00%*
[0.3094] [0.1866] [0.0214]
Areer -9.96 - - 107.94 10832
[0.0000] [0.0000] [0.0000]
limpfc 3.06 - - 3.08 3.14
[0.9989] [0.9795] [0.9780]
Alimpfc -8.84 - - 106.59 210.90
[0.0000] [0.0000] [0.0000]
Exogenous: i (unit constant)
lexp -3.83%** - -1.98%* 18.91%* 18.91
[0.0001] [0.0236] [0.0415] [0.3397]
Alexp -8.47 - -10.03 95.72 166.97
[0.0000] [0.0000] [0.0000] [0.0000]
Ifgdp -1.57* - -2.40%%* 22.43%%* 21.70%*
[0.0582] [0.0082] [0.0131] [0.0170]
Alfgdp -10.54 - -10.76 106.83 174.72
[0.0000] [0.0000] [0.0000] [0.0000]
reer 0.34 - 1.36 5.75 4.79
[0.6314] [0.9124] [0.8357] [0.9048]
Areer -9.03 - -8.80 81.30 84.70
[0.0000] [0.0000] [0.0000] [0.0000]
limpfc -1.45% - 1.00 6.40 6.03
[0.0735] [0.8403] [0.7809] [0.8126]
Alimpfc -3.72 -7.90 75.41 106.37
[0.0001] [0.0000] [0.0000] [0.0000]
Exogenous: p (unit constant) and 1 (unit linear trend)
lexp -3.50%** -2.83%** -0.10 22.62%** 25.85%**
[0.0002] [0.0023] [0.4611] [0.0122] [0.0040]
Alexp -5.04 1.61 -9.11 81.10 880.48
[0.0000] [0.9466] [0.0000] [0.0000] [0.0000]
Ifgdp 1.55 1.99 4.39 12.46 13.21
[1.9393] [1.9768] [1.0000] [0.2552] [0.2122]
Alfgdp -5.23 1.97 -8.25 84.05 930.24
[0.0000] [0.9756] [0.0000] [0.0000] [0.0000]
reer -0.05 0.91 1.24 4.00 5.13
[0.4784] [0.8188] [0.8929] [0.8913] [0.8820]
Areer -8.67 -8.14 -8.19 69.73 71.83
[0.0000] [0.0001] [0.0000] [0.0000] [0.0000]
limpfc -3.00%** 0.69 -4 15%%* 50.14%** S1.11%%*
[0.0014] [0.7541] [0.0000] [0.0000] [0.0000]
Alimpfc -1.58 -2.26 -7.47 69.55 383.13
[0.0566] [0.0120] [0.0000] [0.0000] [0.0000]

F3

is employed. “A” denotes lag operator at first difference. “***” “#*” and
%10 respectively.

Note: Results acquired from Eviews10 software package, Maximum lag is selected automatically, Schwarz criterion
stand for significance at %1, %5 and

124



Maltepe Universitesi Akademik Bakis Dergisi -Yil: 2024 -Sayx: 1(2) -Sayfa: 115-136

6.3. Unit Root Tests with Structural Shift

Structural shift common in a series means that all unit root tests omitting the existence of any structural
change is having no inconsequential bear on the results. In case that the breaking points are not reckoned
with, the unit root test (without structural shift) tends to reject alternative hypothesis even if it actually
belongs to a stationary process, which is why the structural shifts pervasive in the series stand for a
specific phenomenon that would have significative-negative results if not taken into account. In the
studies with no consideration of structural shift, is inevitable that results would lead to illative errors,
biased estimations and misleading policy recommendations (Hansen, 2001). It is another focal point to
note that apart from sudden (sharp) breaks, gradual (smooth) structural breaks are almost ubiquitous in
macroeconomic time series. For such a series, a novel generation of unit root tests with structural shift,
called smooth transition approach, would be exploited (Nazlioglu and Karul, 2017).

Table 6: Unit root tests with smooth transitional characteristic of structural shift

Structural shift at level

lexp Ifgdp reer limpfc
Bulgaria 0.3354 0.7750 1.0191 0.6077
Romania 0.2051 0.6276 0.7253 0.3980
Hungary 0.1666 0.9154 0.3587 0.7307
Turkiye 0.3032 0.8346 0.8756 0.9091
Poland 0.7605 0.9854 0.6028 0.4633
Panelist. 2.9677 10.2046 8.5033 7.0580
Prob.: 0.0015 0.0000 0.0000 0.0000

Structural shift at level and trend

lexp Ifgdp reer limpfec
Bulgaria 0.1512 0.0435 0.2256 0.0800
Romania 0.1822 0.0393 0.3035 0.4163
Hungary 0.1527 0.0472 0.3319 0.2864
Turkiye 0.3086 0.0402 0.1758 0.0906
Poland 0.0800 0.1087 0.1219 0.1313
Panelis. 5.8856 -0.3967 8.8772 7.2525
Prob.: 0.0000 0.6542 0.0000 0.0000

Ho: Panel stationary (Temporal shock)

Ha: Panel unit root (Permanent shock)
Note: Results of unit root obtained in gratitude towards the technique innovated by Nazlioglu&Karul in 2017
on AptechGauss21 software.

Unit root test with gradual structural shift developed by Nazlioglu & Karul reckons with the cross-
sectional dependence and allows for the heterogeneity among units. In this technique employed Fourier
approach is not merely not obligatory to specify the break dates a priori, but the dates germane to the
structural shifts could be determined. At this model with Fourier approach there is no necessity to get a
beforehand information of the breaking dates, instead, dates of structural shifts are identified by making
use of combination frequencies, which is why Fourier technique renders possible the large elasticity in
the imitation of structural breaks whose dates are unknown, a feature of which is highly practical in the
panel data analysis (Nazlioglu and Karul, 2017).

In the first compartment of table 6 illustrating gradual structural shift at level, is rejected the stationary
panel with temporal shock under the null hypothesis HO. In the second compartment of table 6
illustrating gradual structural shift at both level and trend, is rejected the stationary panel with temporal
shock under the nul hypothesis HO for all variables except the variable “Ifgdp”. Both compartments
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overwhelmingly illustrate that the series are of the unit roots and permanent shocks, which is the
indication of the case that the impact of the externally determined structural break in the 2020Q3 is no
ephemeral, rather, having permanent effects on the data trajectory. It is safe to say that the parameter of
the synthetic variable exogenously injected into the model is significant as well.

6.4. Panel ADL

After specific statistical examinations, due mostly to the fact that it allows us to perform dynamic
analysis Panel ADL approach, the use has been made of the Mean Group (MG) and Pooled Mean Group
(PMG) estimators introduced and developed by Pesaran in 1995 and 1999 respectively. With the unit
root tests performed above has been proven that some variables are integrated at the level [I(0)] and
some integrated at the first order [I(1)], which is the reason why ADL technique is significantly
convenient for our framework.

Table 7: Cross sectional dependence

Regression: lexp = o + oilfgdpic + waoreeri + @slimpfci + wasyn;c + v

Statistic d.f. Prob.
Breuch-Pagan LM 1.0993 10 0.9997
Pesaran CD 0.7516 - 0.4523
Pesaran Scaled LM -1.9903 - 0.0666
Bias-Corrected LM -2.0710 - 0.0384

Ho: Cross-sectional dependence does not exist
Ha: Cross-sectional dependence does exist
Note: Results obtained through Eviews10 software. Regression is built upon the fixed effects model and the
generalized least square (GLS) weights with cross section seemingly unrelated regression (SUR).

In table 8 is illustrated cross-sectional dependence test. The Pesaran CD and Breusch-Pagan LM tests
do strongly not reject the existence of cross-sectional independence hypothesis under the null hypothesis
HO, while the Pesaran Scaled LM test is indecisive and only the Bias-Corrected Scaled LM test does
reject the HO hypothesis by 5% significance level. Majority sides with the rejection of cross-sectional
dependence. Additionally, in the table 9 is pointed out that null hypothesis HO, as the indicator of
presence of normal distribution, cannot be rejected.

Table 8: Normality test

Regression: lexp = o + oilfgdpic + waoreeri + @slimpfci + mssyn;c + v

Statistics
Skewness 0.067970
Kurtosis 3.766706
Jarque-Bera 4.042115
Prob. 0.132515

Note: Results obtained through Eviews10 software. Regression is built upon the fixed effects model and the
generalized least square (GLS) weights with cross section seemingly unrelated regression (SUR).

Pesaran & Shin& Smith proposed two useful techniques for the estimation of non-stationary dynamic
panels at which parameters are considered heterogeneous between units: MG and PMG. The MG
estimator relies on the average values of the parameters with N number of time series regressions,
whereas the PMG estimator hinges upon a combination of pooled and averaged parameters (Blackburne
and Frank, 2007). In a dynamic model where slope parameters vary across the countries, and despite the
fact that both unit and period size are large enough, outcomes can still be modelled directly by means
of MG estimator even if average effects cannot be produced consistently through traditional pooled
estimators, i.e., random effect and fixed effect estimators (Pesaran and Smith, 1995). Although, and on
one hand, the MG estimator consistently estimates the averages of the parameters, it does not take into
account the possibility that may some parameters be homogeneous across countries-MG estimator
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considers all parameters heterogeneous, to wit, constants, short and long-term parameters and error
variances vary across units (Pesaran et al., 1997). On the other hand, PMG estimator, as an “intermediate
procedure,” subsuming both pooling and averaging group techniques, enables the constant, short-term
parameters, and error variance terms to differ across countries, while keeping long-term parameters
homogeneous at the same time (Pesaran et al., 1997).

If the ADL model with two variables is considered as the following:

Yit = Wi + ©1Vie— + OiXje + €t 3)

[1343)

For each “i” unit or country, i=1, 2, 3, ..., N.

[1343)

For each “i” unit or country, long-term parameter (n_i) would be:

o=%1_ )

When it comes to whole panel, MG estimator is bifurcated as the following:

Slope parameters — fj = 1/N N

Constant parameter — fi = 1/ N Z}\I:l i

Besides that, considering the period dimension t = 1, 2, 3, ..., T, and unit dimensioni =1, 2, 3, ..., N,
non-restricted panel ADL formulae would be:

Yit = Z,P=1 @jj Yie—j + qu=1 bij Xie—j + Wi + € )]

“Xit—;” denotes (k x 1) vector of all regressors for each “i” country; “u;” stands for the fixed effect.
Equation of the Error Correction Model (ECM) would be parameterized as below:

Ayie = 9i(Yitm1 — 01 Xie-1) + Xjeq @5 Vie—j + qu=1 bij Xie—j + 1 + €t (6)

“w;” represents long-term parameters, and “J;” is the correction parameter. In addition, PMG estimator
considers “w;” parameters homogenous across units and countries:

Ayie = 9i(Yie-1 — 0'Xje—q) + Z]P=1 ®ij Yit—j + Z,-q=1 bij Xit—j + Wi + €t @)

All the dynamics and error correction terms are subject to modification as per PMG estimator. Under
some considerations, PMG is capable of producing estimation of parameters which is consistent for both
stationary and non-stationary regressors (Chu and Sek, 2014). The unrestricted panel ADL equation for
our model, where the dependent variable is "lexp" and the regressors are "Ifgdp", "reer" and "limpfc",
is as follows:

lexpy = p+ Z,P=1 ajjlexpie_; + Z,-q=o Bij lfgdpic—_j + X2 vij reeric_j + Xj—o 8;; limpfcie_; + € + & (8)

The long-term equation of the model in interest at which dependent variable is “lexp”, and regressors

9% <¢

are “Ifgdp”, “reer” and “limpfc”, is below:
lexpie = 0; + 4lfgdpy + doreery, + dslimpfe; + Pisynzo20q3 + Eit ©)]

ECM with which short- and long-term parameters are estimated, and at which dependent variable is

9% ¢

“lexp”, and regressors are “Ifgdp”, “reer” and “limpfc”, is the following:
— A oA =~ - ~ . -1
Alexpjr = 0; + Pilexpic—1 + ¢q;lfgdpic + dyireer;c + d;limpfe;, + Z]P=1 ajjAlexpie_j +
-1 - - : ~
qu:o Bij Alfgdpie—; + X2 vy Areerye_j + E}:(l) 8i; Alimpfcie_j + @iSynzoz0q3 + Eit (10)
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It is necessarily expected that the Error Correction Term (ECT) is significative-negative, that is:

pi = — (1 -X, 0011')

Under table 9 is shown the results of MG estimator.

Table 9: Panel ADL model convenient estimator test [1]

an

MG Estimator

Long-term values

Dependent variable: lexp and Alexp

Parameter Std. Error Zsta Prob.
Ifgdp 3.4868 0.61 5.76 0.000
reer -0.0137 0.01 0.12 0.908
limpfc 0.0351 0.13 0.27 0.786

Short-term values

HDT -0.6556 0.11 -6.16 0.000
Alfgdp -0.8998 0.83 -1.09 0.277
Areer -0.0056 0.00 -3.39 0.001
Alimpfc -0.1319 0.05 -2.60 0.009
sabite 0.2613 0.15 1.70 0.089
SyN2020Q3 -27.031 8.52 -3.17 0.002

Note: Results are acquired through Statal4 software. “A” denotes lag operator, ECT error correction term, and
“synaon003~ is the synthetic variable stands for the structural shift come to pass in the third quarter of 2020.

Under table 10 is shown the results of PMG estimator.

Table 10: Panel ADL model convenient estimator test [2]

PMG Estimator

Long term values

Dependent variable: lexp and Alexp

Parameter Std. Error Zsta Prob.
Ifgdp 3.1287 0.22 14.14 0.000
reer -0.0043 0.00 -2.86 0.004
limpfc 0.1320 0.03 4.67 0.000

Short-term values

HDT -0.5168 0.08 -6.36 0.000
Alfgdp -0.2019 0.37 -0.54 0.586
Areer -0.0042 0.00 -1.69 0.091
Alimpfc -0.1240 0.06 -2.08 0.038
sabite -18.0783 2.95 -6.13 0.000
Syn2020Q3 0.1671 0.06 3.01 0.003

Note: Results are acquired through Statal4 software. “A” denotes lag operator, ECT error correction term, and
“synaon003~ is the synthetic variable stands for the structural shift come to pass in the third quarter of 2020.

It is not possible that homogeneity of the long-term variables is identified a priori. However, by means
of Hausman test renders possible the identification as to whether the average of parameters is
homogenous. In case parameters are homogenous, PMG estimator would be more efficient than would

MG estimator (Chu and Sek, 2014). In table 11 is illustrated the results of Hausman test.
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Table 11: Panel ADL model convenient estimator test [3]

Hausman test

Parameters Difference sqrt(diag(V_b-V_B))
Mean Group (MG) Pooled Mean Group (PMG) SE-TE S. E.
Ifgdp 3.486762 3.128669 0.3580924 0.90091
reer 0.0005915 -0.0042871 0.0048786 0.00768
limpfe 0.0350543 0.1319869 -0.0969327 0.19624

Ho: Difference betwixt parameters is not systematic-long term homogeneity (PMG estimator convenient)
Ha: Difference betwixt parameters is systematic-long term heterogeneity (MG estimator convenient)
Chi*(3) = 1.91
Prob. = 0.5907

Note: Outcomes are acquired through Statal4 software.

Table 11 leads us to the evidence that under the alternative hypothesis HA difference between
parameters is systematic-they are not homogenous, would be rejected, rather, under the null hypothesis
HO difference between parameters is not systematic-they are homogenous In the long-run, would not be
rejected, insinuating that table 11 results of PMG estimator is convenient, and suit the model fine.

6.5. PMG Estimator Outcomes

Having negative sign and falling between 0 and -1, parameter of ECT fits the prerequisites. It is also
indicative that there is a cointegration relationship among variables. It is estimated by the PMG
techniques that parameter ECT is approximately “-0.52”, which stands for the fact that short run
deviations in the equilibrium would be rectified by 52% in the long-run, to wit, after a shock that ushers
in a deviation from the long-term equilibrium, it starts converging to the equilibrium at a speed
approximately of 52%.

The parameter of the synthetic variable which represents the structural shift occurred in the third quarter
of 2020 is approximately 0.17, being statistically significative at 1% significance level. It turns out to
be that the effect of the shock incited by the COVID-19 pandemic on the exports level in the third quarter
of 2020 is permanent.

In the short-run, signs of all parameters belonging to the regressors are negative-not significative, unlike
that of the “limpfc” whose sign is significative and approximately -0.12, which means the superfluous
fact that 1% increment in the variable “limpfc” would be producing negative outcome, and causing
approximately a drop by 0.12 on the variable “lexp”.

In the long-run, parameters of all the variables are significative. An increase by 1% in the variable
“Ifgdp” would be ushering in approximately 3.13% increment in the variable “lexp”. By 1| unit increase
in the variable “reer” would lead to approximately by 0.4% decrement in the same variable. In addition,
in case of 1% increase in the variable “limpfc”, approximately 0.13% increment in the variable
“lexp” would be an expected outcome.

In table 12 are illustrated the ECTs of each country and short-term parameters produced by the PMG
estimator.

Despite the long-term parameters being all homogenous, it keeps the heterogeneity in short-term slope
parameters as well as constant and error variances, which is one of PMG estimator’s features convenient
to make use of. In table 12 is illustrated the short-term values of constant, slope and control variable
belonging to export regression of 5 countries, i.e., Bulgaria, Romania, Hungary, Turkiye and Poland.
With the significative ECT parameters of all countries, while country with the highest speed of
adjustment rate by 73% is Bulgaria, the country with the lowest speed of adjustment rate by 31% is
Poland.

At the short term and on the country basis, the least significative parameter is that of the regressor “reer”.
At the short term and on the country basis, it is only the Bulgaria where the variable “reer” is
significative. Increments in the variable “reer” would be producing significative-negative outcomes for
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the exports of Bulgaria. In the short-run, regressor “reer” negatively affects all countries’ exports, except
for Turkiye.

Table 12: Panel ADL model short term results per countries

PMG Estimator
Short-term parameters and ECTs for each country
Dependent variable: Alexp
Bulgaria
Parameter Std. Error Zsta Prob.
ECT -0.7329255 0.0988817 -7.41 0.000
Alfgdp -0.7975067 0.3168073 -2.52 0.012
Areer -0.0128065 0.0054819 -2.34 0.019
Alimpfc -0.0452087 0.0354443 -1.28 0.202
sabite -25.77444 3.151654 -8.18 0.000
Syn2020Q3 0.0686346 0.0252333 2.72 0.007
Romania
Parameter Std. Error Zsta Prob.
ECT -0.6339969 0.1136387 -5.58 0.000
Alfgdp -0.0373488 0.3988223 -0.09 0.925
Areer -0.001082 0.0058584 -0.18 0.853
Alimpfc -0.3261289 0.0991555 -3.29 0.001
sabite -22.52615 3.934029 -5.73 0.000
Syn2020Q3 0.1495008 0.0276727 5.40 0.000
Hungary
Parameter Std. Error Zsta Prob.
ECT -0.3443277 0.1195281 -2.88 0.004
Alfgdp 0.9427225 0.4086551 2.31 0.021
Areer -0.0048378 0.0026646 -1.82 0.069
Alimpfc -0.0729669 0.036641 -1.99 0.046
sabite -11.7771 3.988187 -2.95 0.003
Syn2020Q3 0.0650266 0.0207341 3.14 0.002
Turkiye
Parameter Std. Error Zsta Prob.
ECT -0.5566344 0.2284206 -2.44 0.015
Alfgdp -1.191867 0.7179866 -1.66 0.097
Areer 0.001897 0.0039319 0.48 0.629
Alimpfc -0.1849911 0.1338874 -1.38 0.167
sabite -19.53255 8.205652 -2.38 0.017
Syn2020Q3 0.369321 0.0665369 5.55 0.000
Poland
Parameter Std. Error Zsta Prob.
ECT -0.316153 0.0884028 -3.58 0.000
Alfgdp 0.0747022 0.3260969 0.23 0.819
Areer -0.0039716 0.0030277 -1.31 0.190
Alimpfc 0.0091558 0.0748478 0.12 0.903
sabite -10.78112 3.073924 -3.51 0.000
Syn2020Q3 0.1828946 0.0303036 6.04 0.000
Note: Results are acquired through Statal4 software.
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At the short term and on the country basis, regressor “limpfc” puts significative-negative influence on
the exports of 2 Countries-Romania and Hungary. In the short-run, regressor “limpfc” affects all
countries’ exports negatively, except Poland, and when it comes to synthetic variable representing
structural shift in the third quarter of 2020, it turns out to be significative for all countries.

7. Conclusion and Recommendation

At the last quarter of 2019 new sort of Coronavirus case detected for the first time in Wuhan city of
Hubei province in the PRC have produced beleaguering and incapacitating effects on the income level
of CWECs (Ifgdp), fluctuations in the reel exchange rate (reer), and imports from PRC (limpfc) as a
consequential part of the global supply chain. Having rapidly gained international dimension as a
consequence of idiosyncratic contagious characteristics as well as expansion of global supply chain and
globalization per se, COVID-19 outbreak has been of importance in terms of the special features
defragmenting both demand and supply-side shocks: Global epidemic has actuated demand-side shock
by the virtue of negative effects caused by “lockdown” policies, on the other hand, the global supply
chain rupture, particularly attempts of firms to move production epicentre out of PRC, layoffs resulted
from the decisions made by the companies to postpone orders and operations, and decrements in output
level-all they have been the locomotive of global supply shock.

It has also incorporated the effects of exchange rate depreciation exasperated since 2018 on the
economies into the impacts of supply chain rupture in PRC on international trade, which stand for
another remarkable characteristic of COVID-19 pandemic. Countries most affected by the depreciation
of national currencies against dollar and the supply chain disruption in PRC were the CEE-DCs due
mostly to their efforts to develop an intimate trade structure with PRC back in the 2000s. The upward
movements in the exchange rate and the supply chain rupture have put negative impacts on the export
sector.

In this paper are inquired into the impacts of COVID-19 outbreak on the exports of CEE-DCs, is made
use of PMG estimator of ADL that allows for a dynamic analysis and enables testing for cointegration
among series integrated at different orders. After all, it turned out to be that series under review are
cointegrated, and short-run deviations from the equilibrium would be rectified by 52% In the long-run.

In the short-run, results of PMG estimator have contradicted the postulate that export is an increasing
function of the real exchange rate and foreign income level as does economic theory assume, and pointed
out that the variable “limpfc” has produced positive outcome for the export. Additionally, the reason
why imports from PRC does negatively affect the exports of CEE-DCs is because there is a dynamic
association between exchange rate fluctuations and imports from PRC. Above all, imports mean the
transfer of exchange into the foreign countries. Having coupled with the exchange rate fluctuations, the
transfer of currency is to exacerbate the “currency bottleneck” in domestic markets. The impact of
imports from PRC on exports being reversed at the short term is due to which the outflow of foreign
currency coincides with the “currency bottleneck” problem, with the uptrend in the exchange rate and
the mounting demand for foreign currency at local markets. Another notable result of this paper, and
unlike what the economic theory postulates, is the increments in the exchange rate led to producing
unsignificant outcomes in the short-run and significative-negative effects in the long-run on export
sector.

In the long-run, the impact of imports from PRC on exports has positively reversed, and by 1%
increment in foreign income level would lead to approximately by 3.13% increase in the CEE-DCs’
exports. By the same token, by 1% increment in imports from PRC would lead to approximately by
0.13% increase in the CEE-DCs’ exports. In addition, by 1-unit increment in real exchange rate would
lead to approximately by 0.4% contraction in the CEE-DCs’ exports. This contraction probably arises
from the fact that countries in question are highly dependent on the imports, particularly intermediate
imports, and the share of imported goods in the exported products along with the import-based output
and import-dependent growth policy.

The parameter of the synthetic variable represents the structural shift in the third quarter of 2020 is
significant, supporting the hypothesis of permanent shock under HA unit root test with structural shift,
in other words, the COVID-19 pandemic has been the driving force of a lasting shock on the export
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sector. Rather than the upward movement in the exchange rate accelerated since the first quarter of 2018,
it is that shock passing through the channel of imports from PRC, representing the supply chain
disruption triggered by the COVID-19, which got off the ground at the last quarter of 2019 and gained
a global dimension by the first quarter of 2020. So much so, it is merely the parameter of the regressor
“limpfc” that is significative not only In the short-run but In the long-run. Holistically, under the HA2
it is primarily due to supply chain rupture in PRC that COVID-19 outbreak has negatively affected the
exports of CEE-DCs. Besides that, In the long-run, regressor “reer” has been producing more robust
effects on the variable “lexp”, which represents the export level of CEE-DCs, than has been the regressor
“limpfc”. Therefore, insofar as the problems associated with the currency bottlenecks are not dealt with
properly, exchange rate fluctuations are likely to continue having produced negative incomes for
exports.

To sum up, the postulation of exports in the economic theory does not work for the CEE-DCs, resulted
from the economic substructure of underdeveloped nations, particularly CEE-DCs. The currency
bottlenecks to which developing countries are highly vulnerable and their dependence on intermediate
imports of goods seem to be the main reason of why economic theory does not function. Preventing
from “currency hemorrhage and wastage” in international trade, having bilateral trade agreements to
reduce the cost of imports of intermediate goods, alleviating the negative effects of currency bottlenecks
not just on exports but on the total economy as a whole, putting in place the import substitution trade
policy based on the domestic production of imported products-all constitute the national dimension of
our recommendation. International dimension is to establish close ties and side with the PRC in fighting
the US tariffs and aggression. It is primarily this way that nations can secure the supply chain, sustain
resilience and the international flows of goods and services.

Author statements/ Yazar beyanlar:
This article was prepared in accordance with research and publication ethics. The authors declare that

there is no conflict of interest. Authors’ contributions: Conceptualization (Hakan Erpolat, Nurtag¢
Yildirim), Methodology (Hakan Erpolat), Writing (Hakan Erpolat), Editing (Nurta¢ Yildirim).

References

Alon, T., Kim, M., Lagakos, D., & VanVuren, M. (2020). How should policy responses to the COVID-19
pandemic differ in the developing world?. National Bureau of Economic Research. Working Paper, No:
w27273, pp. 1-50.

Baltagi, B. H. (2005). Econometric analysis of panel data, 3rd ed., John Wiley & Sons Ltd.

Bangake, C., & Eggoh, J. C. (2011). Pooled mean group estimation on international capital mobility in African
countries. Research in Economics, 66(1), pp. 7-17.

Barro, R. J., Ursua, J. F., & Weng, J. (2020). The coronavirus and the great influenza pandemic: Lessons from the
“spanish flu” for the coronavirus’s potential effects on mortality and economic activity. National Bureau
of Economic Research, Working Paper, No. w26866.

Barua, S., & Nath, S. D. (2021). The impact of COVID-19 on air pollution: Evidence from global data. Journal of
Cleaner Production, 298(2), pp. 1-10.

Blackburne, E. F., & Frank, M. W. (2007). Estimation of nonstationary heterogeneous panels. The Stata Journal,
7(2), pp- 197-208.

Boissay, F., & Rungcharoenkitkul, P. (2020). Macroeconomic effects of COVID-19: an early review. Ed. by Hyun
Song Shin. Bank for International Settlements Bulletin. No. 7.

Brinca, P., Duarte, J. B., & Faria-e-Castro, M. (2020). Is the COVID-19 pandemic a supply or a demand shock?.
Economic Synopses, 31, Federal Reserve Bank of St. Louis.

132



Maltepe Universitesi Akademik Bakis Dergisi -Yil: 2024 -Sayx: 1(2) -Sayfa: 115-136

Caniato, F., Golini, R., & Kalchschmidt, M. (2013). The effect of global supply chain configuration on the
relationship between supply chain improvement programs and performance. International Journal of
Production Economics, 143(2), pp. 285-293.

Caporale, G. M., Sova, A. D., & Sova, R. (2022). The direct and indirect effects of financial development on
international trade: Evidence from the CEEC-6. Journal of International Financial Markets, Institutions
and Money, 78, 101550.

Choi, T. Y., & Hong, Y. (2002). Unveiling the structure of supply networks: case studies in Honda, Acura, and
Daimler Chrysler. Journal of Operations Management, 20(5), pp. 469-493.

Chu, J. F,, & Sek, S. K. (2014). Investigating the relationship between inflation and growth: Evidence from panel
ARDL models. In AIP Conference Proceedings, 1605(1), pp. 943-948. American Institute of Physics.

Cirakli, U., Dogan, 1., & Gozlu, M. (2022). The relationship between COVID-19 cases and COVID-19 testing: A
panel data analysis on OECD countries. Journal of the Knowledge Economy, 13(3), pp. 1737-1750.

Craighead, C. W., Ketchen Jr, D. J., & Darby, J. L. (2020). Pandemics and supply chain management research:
toward a theoretical toolbox. Decision Sciences, 51(4), pp. 838-866.

Curdia, V. (2020). Mitigating COVID-19 effects with conventional monetary policy. FRBSF Economic Letter 9,
pp. 1-5.
Dada Eme, A., & Oyeranti Olugboyega, A. (2012). Exchange rate and macroeconomic aggregates in Nigeria.
Exchange, 3(2), pp. 93-101.
Deb, P., Furceri, D., Ostry, J. D., & Tawk, N. (2022). The economic effects of COVID-19 containment measures.
Open Economies Review, 33(1), pp. 1-32.
Fernandes, N. (2020). Economic effects of coronavirus outbreak (COVID-19) on the world economy. /ESE
Business School Working Paper, No. WP-1240-E.

504.

Fung, K. C., Korhonen, I, Li, K., & Ng, F. (2009). China and Central and Eastern European countries: Regional
networks, global supply chain or international competitors?. Journal of Economic Integration, pp. 476-

Gereffi, G., & Lee, J. (2012). Why the world suddenly cares about global supply chains. Journal of Supply Chain
Management, 48(3), pp. 24-32.
Giri, A. K., & Rana, D. R. (2020). Charting the challenges behind the testing of COVID-19 in developing
countries: Nepal as a case study. Biosafety and Health, 2(02), pp. 53-56.
Granger, C. W. J., & Newbold, P. (1974). Spurious regressions in econometrics. Journal of Econometrics, 2(1),
pp. 111-120.
Greene, W. H. (2003). Econometric analysis, 5th ed., edited by R. Banister, Prentice Hall.
Haleem, A., Javaid, M., & Vaishya, R. (2020). Effects of COVID-19 pandemic in daily life. Current Medicine
Research and Practice, 10(2), pp. 78-79.
Journal of Economic Perspectives, 15(4), pp. 117—-128.

Hansen, B. E. (2001). The new econometrics of structural change: Dating breaks in U.S. labor productivity.

Hille, K. (2020, October 6). The great uncoupling: One supply chain for China, one for everywhere else. The
Financial Times. Retrieved May 20, 2021, from https://www.ft.com/content/40ebd786-a576-4dc2-ad38-
b97f796b72a0

133



Maltepe Universitesi Akademik Bakis Dergisi -Yil: 2024 -Sayx: 1(2) -Sayfa: 115-136

Hong, P., Noh, J., & Hwang, W. (2006). Global supply chain strategy: a Chinese market perspective. Journal of
Enterprise Information Management, 19(3), pp. 320-333.

Hsiao, C. (2014). Analysis of panel data, 3rd ed., Cambridge University Press.

Igbal, S., Bilal, A. R., Nurunnabi, M., Igbal, W., Alfakhri, Y., & Igbal, N. (2021). It is time to control the worst:
testing COVID-19 outbreak, energy consumption and CO2 emission. Environmental Science and
Pollution Research, 28(15), pp. 19008-19020.

Ismaila, M. (2016). Exchange rate depreciation and Nigeria economic performance after Structural Adjustment
Programmes (SAPs). NG-Journal of Social Development, 417(3768), pp. 1-11.

Iyke, B. N. (2021). The disease outbreak channel of exchange rate return predictability: Evidence from COVID-
19. In Research on Pandemics, Routledge, pp. 145-165.

Jackson, J. K. (2021). Global economic effects of COVID-19. Congressional Research Service. Report No.
R46270. Pagination: 115.

Jie, S. (2019). Challenges, opportunities and prospects of cooperation under the 16+ 1 and Belt and Road Initiative.
Global Economic Observer, 7(1), pp. 179-185.

Jongwanich, J. (2010). Determinants of export performance in East and Southeast Asia. World Economy, 33(1),
pp- 20-41.

Kalogiannidis, S., Chatzitheodoridis, F., & Kontsas, S. (2020). An eclectic discussion of the effects of COVID-19
pandemic on the world economy during the first stage of the spread. International Journal of Financial
Research, 11(6), pp. 137-153.

Kejzar, K. Z., Veli¢, A., & Damijan, J. P. (2022). COVID-19, trade collapse and GVC linkages: European
experience. The World Economy, 45(11), pp. 3475-3506.

Klevmarken, N. A. (1989). Panel studies: What can we learn from them?. European Economic Review, 33(2-3),
pp. 523-529.

Kordalska, A., & Olczyk, M. (2021). New patterns in the position of CEE countries in global value chains:
functional specialization approach. Oeconomia Copernicana, 12, pp. 35-52.

Loayza, N., & Pennings, S. M. (2020). Macroeconomic policy in the time of COVID-19: A primer for developing
countries. World Bank Research and Policy Briefs, 28, 147291.

Maliszewska, M., Mattoo, A., & Van Der Mensbrugghe, D. (2020). The potential impact of COVID-19 on GDP
and trade: A preliminary assessment. World Bank Policy Research, Working Paper, No. 9211.

Marques, A. C., Fuinhas, J. A., & Manso, J. P. (2010). Motivations driving renewable energy in European
countries: A panel data approach. Energy policy, 38(11), pp. 6877-6885.

Michie, J. (2020). The COVID-19 crisis—and the future of the economy and economics. Infernational Review of
Applied Economics, 34(3), pp. 301-303.

Morina, F., Hysa, E., Ergiin, U., Panait, M., & Voica, M. C. (2020). The effect of exchange rate volatility on
economic growth: Case of the CEE countries. Journal of Risk and Financial Management, 13(8), 177.

Narayan, P. K. (2021). Has COVID-19 changed exchange rate resistance to shocks?. Asian Economics Letters,
1(1), pp. 1-4.

Nazlioglu, S., & Karul, C. (2017). A panel stationarity test with gradual structural shifts: Re-investigate the
international commodity price shocks. Economic Modeling, 61, pp. 181-192.

134



Maltepe Universitesi Akademik Bakis Dergisi -Yil: 2024 -Sayx: 1(2) -Sayfa: 115-136

Newbold, S. C., Finnoff, D., Thunstrém, L., Ashworth, M., & Shogren, J. F. (2020). Effects of physical distancing
to control COVID-19 on public health, the economy, and the environment. Environmental and Resource
Economics, 76(4), pp. 705-729.

Pencea, S. (2019). The looming USA-China trade war and its consequences. Global Economic Observer, 7(1), pp.
283-298.

Pesaran, M. H., & Smith, R. (1995). Estimating long-run relationships from dynamic heterogeneous panels.
Journal of Econometrics, 68(1), pp. 79-113.

Pesaran, M. H., Shin, Y., & Smith, R. J. (1999). Pooled mean group estimation of dynamic heterogeneous panels.
Journal of the American Statistical Association, 94(446), pp. 621-634.

Pesaran, M. H., Smith, R., & Yamagata, T. (1997). Pooled estimation of long-run relationships in dynamic
heterogeneous panels (Cambridge Working Papers in Economics No. 9721). Faculty of Economics,
University of Cambridge.

Phan, D. H. B., & Narayan, P. K. (2021). Country responses and the reaction of the stock market to COVID-19—
A preliminary exposition. In Research on Pandemics, Routledge, 6-18.

Rabhi, A. (2020). Stock market vulnerability to the COVID-19 pandemic: Evidence from emerging Asian stock
market. Journal of Advanced Studies in Finance (JASF), 11(22), pp. 126-131.

Ruixia, J., & Yuxin, P. D. Z. (2009). Trade relationship between China and Central Eastern European countries.
Review of General Management, 9(1), pp. 121-129.

Sally, R. (2013, June 13). Global value chains, trade policy and Asia. East Asia Forum. Retrieved May 17, 2021,
from https://www.eastasiaforum.org/2013/06/13/global-value-chains-trade-policy-and-asia/.

Song, W. (2018). China’s long march to Central and Eastern Europe. European Review, 26(4), pp. 755-766.

Stubbs, T., Kring, W., Laskaridis, C., Kentikelenis, A., & Gallagher, K. (2021). Whatever it takes? The global
financial safety net, COVID-19, and developing countries. World Development, 137, 105171.

Swept up in a storm: Consumer boycotts warn of trouble ahead for Western firms in China. (2021, March 31). The
Economist: Message in a Bottleneck: Don't Give Up on Globalisation, April 3rd Edition. Retrieved May
20, 2021, from https://www.economist.com/business/2021/03/3 1/consumer-boycotts-warn-of-trouble-
ahead-for-western-firms-in-china

Vasiljeva, M., Neskorodieva, 1., Ponkratov, V., Kuznetsov, N., Ivlev, V., Ivleva, M., ... & Zekiy, A. (2020). A
predictive model for assessing the impact of the COVID-19 pandemic on the economies of some Eastern
European countries. Journal of Open Innovation: Technology, Market, and Complexity, 6(3), 92.

Verma, R. (2020). China’s ‘mask diplomacy’to change the COVID-19 narrative in Europe. 4sia Europe Journal,
18(2), pp. 205-209.

Voinescu, R., & Moisoiu, C. (2019). Belt and Road Initiative and possible implications for Central and Eastern
Europe Countries. Global Economic Observer, 7(1). pp. 195-204.

Wang, Y., & Xu, X. (2019, December). 4 study on the complementarity of merchandise trade between China and
CEEC. In Fourth International Conference on Economic and Business Management (FEBM 2019),
Atlantis Press. pp. 13-16.

Weiwei, J. (2019). Interconnection cooperation between China and CEECs under the Belt and Road Initiative.
Global Economic Observer, 7(1), pp. 269-274.

Wieners, K. (1996). Emerging markets: central and eastern Europe. Business Economics, 31(3), pp. 17-20.

135



Maltepe Universitesi Akademik Bakis Dergisi -Yil: 2024 -Sayx: 1(2) -Sayfa: 115-136

Yule, G. U. (1926). Why do we sometimes get nonsense-correlations between time-series? A study in sampling
and the nature of time-series. Journal of the Royal Statistical Society, 89(1), pp. 1-63.

Zuokui, L. (2013). The pragmatic cooperation between China and CEE: characteristics, problems and policy
suggestions. Institute of European Studies Chinese Academy of Social Sciences, 7(6), pp. 1-9.

136



