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ABSTRACT
The paper focuses on the trade performance of Romania, a repre-
sentative country for the Central and Eastern European region,
strongly connected with its European partners in global value
chains and thus affected by any change in these countries’ rela-
tionships with the rest of the world in general and China in par-
ticular. Using panel data gravity models for the 2008-2019 period,
we find that Romania’s exports are significantly influenced by the
demand of its major trade partners in the EU, and imports from
China and the rest of the world. In addition, exports are vulner-
able to the effectiveness of the government in relation to the
other countries, corruption control and cultural values such as col-
lectivism. We also assess the capacity of Romanian exports to
regain their ascending trend displayed before the COVID-19 pan-
demic by using simulation forecasting scenarios based on the
shape of the economic recovery and the type of shock transmis-
sion across economies. We observe a sharp decrease in 2020 fol-
lowed by an important recovery in 2021 in a V-shape scenario
and uniform transmission of the pandemic shock in the internal
demand and in the foreign trade, or followed by a very slow
recovery in 2021 (in a U-shape scenario and non-uniform trans-
mission type in the two previously mentioned elements), espe-
cially when the global relation with rest of the world is included.
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1. Introduction

The crisis induced by the spread of the Coronavirus at global level brought both
economists and decision makers in front of a situation almost never imagined. Few
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studies described the consequences of a viral disease, according to Mirza et al.
(2020a) or Rizvi et al. (2020) and even fewer were designed for the European Union
(EU). Jonung and Roeger (2006) envisaged a potential epidemic in the EU, but
encompassing far less than the effects really felt by the countries once the pandemics
hit. In fact, EU was one of the most affected regions, experiencing high economic
costs (Chen et al., 2020). Staszkiewicz et al. (2020) put forward the idea that the
actual crisis has a challenging effect for globalization. Although the impact on indus-
tries was asymmetrical, with deep negative consequences for some industries and
growth in others, the normal rhythm was reduced by one fifth in both daily activity
(Staszkiewicz et al., 2020) and financial markets (Rizvi et al., 2020). Therefore, the lit-
erature on Covid-19 impact is growing, encompassing a wide range of studies, from
the impact on businesses and corporate solvency (Mirza et al., 2020 b), the equity
funds’ performance and human capital efficiency (Mirza et al., 2020c; Yarovaya et al.,
2021), to the evolution of cryptocurrencies (Corbet et al., 2020; Goodell and Goutte,
(2020) and the list goes on.

Our study focuses on the impact Covid-19 induces on the trade performance of
EU countries confronted with severe economic difficulties during their history, and
which were heavily relying on exports for enhancing their economic growth during
and after the previous crisis. The Central and Eastern European (CEE) countries
had a turbulent economic past, shaped by the obstacles in the transition to a market
economy, the efforts in covering the development gap with the west once with the
EU adhesion, the effects of the 2008 financial crisis, and, more recently, in dealing
with an industrial reorientation from polluting domestic energy producers to more
sustainable ones. Exports had an important role in their recovery and development,
especially because CEE countries were targeted by foreign companies in search for
low labour costs which subsequently envisaged the larger EU market with products
at a good value for money. This is one of the main reasons for which their trade
relationships were mostly developed inside the EU borders (�Eltet}o, 2014), being part
of the traditional approach in which exports were mostly directed in the more
developed neighbouring Western EU countries (Soba�nski, 2015). They soon became
“the manufacturing backbone of the European economy” (Hagemejer & Muck,
2019, p. 1994), with important contribution in the global value chains (GVCs). The
development of the 16þ 1 framework of Cooperation initiated by China increased
these countries’ trade connections with the East Asian country (�Eltet}o & Szunom�ar,
2016; Pencea, 2017) and further deepened the role of CEE countries as intermediary
manufacturers.

As compared to the crisis in 2008, the Covid-19 pandemic caused a shock in both
demand and supply. The prevention measures led to a halt of production and made
consumers more cautious with their spending, on the demand side. In what the sup-
ply is concerned, not only the activity of major manufacturers and international
transportation was halted, but the potential risk of not restarting production due to
the stop of industries in other countries was also high. In fact, the interdependencies
between the countries, integrated in GVCs across the globe, amplified the negative
effects of the pandemic. Therefore, bearing all these aspects in mind, the major ques-
tion is related to the time needed for the exports recovery.
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In this study, we relate to Romania because together with Poland, this country is
one of the latest eastern members of the EU with the largest economic potential.
However, exactly opposite from Poland, it presents steep economic evolutions (over-
heating in positive cycles and deep dives during crisis period). On the same time, the
Romanian economy is well connected with its European partners as part of longer
GVCs (such as in the automotive industry). Therefore, it is heavily affected by any
change in these countries’ relationships with the rest of the world in general and
China in particular. Most of the times, in the literature, Romania is only part of a
more extended panel of countries (namely the CEE countries) within most empirical
studies, analysing the particularities of such a former socialist country. We consider
that analysing Romania’s exports and taking into account its economic ties with
China we could provide a valuable input for other similar countries (Bulgaria,
Poland, Czech Republic, Hungary, Greece, etc.) that pursue to monitor their commer-
cial relationships and develop their trade capacity.

Our study contributes to the existing literature in several ways. Firstly, we establish
the dependence of Romania’s trade on the forces of demand and supply by using
panel data gravity models for the 2008-2019-time period. Secondly, we use a more
nuanced gravitational model focused on the components of the demand and supply.
We thus build on the studies of Esteves and Rua (2013), Bobeica et al. (2016), Esteves
and Prades (2016) and consider the influence of domestic demand on the export
dynamics for increasing the accuracy of our conclusions in the actual context. In add-
ition, we include aspects related to Romania’s position in the GVCS, given the
increased role of CEE countries in manufacturing at international level. Thirdly, we
include cultural and institutional factors which could affect the trade relationship.
Finally, we assess the impact of Coronavirus on the Romanian exports with the EU
partners using simulation forecasting scenarios and depending on the shape of the
recovery and of the transmission of the shocks (uniform or not in both the internal
demand and the international trade).

The paper is organised as follows. The second section takes a look on the factors
enhancing exports in CEE region in general and Romania in particular and highlights
these countries’ role in GVCs, including the potential consequences of the actual cri-
sis. Section 3 is dedicated to the presentation of the data and research methodology
and sheds light on the main group of products traded between Romania, its most
important 12 European partners and China. Section 4 presents the main empirical
results incorporating the impact of Coronavirus on the Romanian exports with EU
partners using simulation forecasting scenarios. The paper ends with the most rele-
vant conclusions and recommendations of further research.

2. Literature review

The usual paradigm for assessing the development of exports is that of a classical
gravitational model, which relies on both the economic and geographic distance for
explaining the trade bonds between countries. In terms of an empirical relationship,
the export performance equation is described based on the demand in the destination
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country and the supply capacity of the origin one, adjusted by the distance
between them.

There are several studies using gravity models for explaining international trade
pattern of the CEE countries during 1990s (as mentioned in Paas, 2000 or Pravorne
et al., 2003). During 2000s, a new range of studies is developed under the new pros-
pects of EU adhesion (see, for example, Bussi�ere et al., 2005; Dragutinovi�c-Mitrovi�c
& Bjeli�c, 2015; Stoj�ci�c et al., 2018; Maciejewski & Wach, 2019). Our study focuses on
Romania’s trade relations under the expansion of GVCs and in this context, it checks
for potential negative effects of the COVID crisis. There are not too many gravity
models for explaining the performance of Romania’ exports, as the country is usually
included in the larger panel of CEE countries. Among the few attempts, Goschin
(2016) finds that exports are directed to countries with rather similar economic
dimensions, given that her findings indicate that the higher the GDP difference
between the partners, the lower the exports. Still, there is a direct and positive rela-
tionship between exports and GDP per capita levels. The study is limited to 10 CEE
countries covering the period 1999 to 2013. Vioric�a (2012) indicates a positive and
direct impact between exports and the GDP of the 74 partners included in the sam-
ple, with a high influence of FDI. Rault et al. (2007) establish that the dimensions of
the trade partner and the economic size positively affects the exports of Romania and
Bulgaria in OECD countries. A recent study of Miron et al. (2019) focused on
Romania’s exports during 2001-2015 period suggests that Romania’s trade relation-
ships are concentrated on the neighbouring countries, sharing a common border,
with similar GDP per capita and population levels.

Over time, the traditional gravity model was nuanced in order to better assess how
both demand and supply factors are influencing exports’ performance. While the fac-
tors taken into account for the demand side are usually related to foreign demand
(such as the imports of the trade partners and the real exchange rate expressing the
competitiveness of export products of a country as compared to its major competitors
– price competitiveness), Esteves and Rua (2013) signal that the supply side is not
developed enough. As a consequence, they add the domestic demand and obtain sig-
nificant impact for explaining export dynamics, which is further confirmed by
Bobeica et al. (2016). Usually, studies identify a significant negative effect of domestic
demand on exports, suggesting that firms tend to firstly supply the domestic market,
while resources are allocated to exports once the domestic demand declines or enters
recession (Esteves & Prades, 2016). We are not aware of similar studies integrating
the example of Romania so far.

In addition, both factors influencing exports should be considered in the actual
context shaped by the global value chains (GVCs). GVCs, whose emergence is
strongly connected to globalization, means that production of goods is rather frag-
mented (Hagemejer & Muck, 2019; Di & Forster, 2008). On the background of the
coronavirus crisis, exports were affected by a shock on both sides, demand and sup-
ply, in most sectors, as compared to the crisis of 2008 when exports were only hit by
decreasing demand.

On the demand side, following the crisis of 2008, Baldwin and Tomiura (2020)
have identified three major sources for the collapse: a generalised decrease for all
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goods, difficult access to financing and increased trade barriers. The decrease of
demand was enhanced not only by a delay in consumption manifested by the cus-
tomers or a postponement of the investments, but also by a “bullwhip” effect affecting
upstream producers on the supply chains due to inventory adjustments (Zavacka,
2012). Given the integration of EU countries into the global value chains, it is highly
possible that a shock affecting major trade hubs to be felt throughout all the countries
participating in that supply chain (Huidrom et al., 2019).

As compared to the previous crisis, where no impact of trade barriers was found
(Crowley & Luo, 2011), now it is more possible that such effects to be experienced.
The last period saw a surge in protectionist measures, best mirrored by the trade war
between the US and China, which affected all countries on the global value chain
(Huidrom et al., 2019). In the recent context of the pandemics, US, Japan, and
France expressed their intentions of relocating activities closer to home, especially
those from China, in a “push to repatriate supply chains”, according to Baldwin and
Tomiura (2020, p. 68). Although such a situation is less feasible given the advantages
China provides for these companies, a change in investors’ behaviour, making them
more prudent in choosing the location of their investment, could be expected in the
future. However, the negative impact on the demand side from this source is more
feasible than a decade ago, in the context of the economic crisis.

On the supply side, GVCs entail a growth in trade for ensuring the supply of the
needed goods in each stage of production. As regards countries similar to Romania,
Hagemejer and Muck (2019) consider that CEE countries became “the manufacturing
backbone of the European economy” (p. 1994). In this context, a significant role is
attributed to China, whose importance as both a supplier and a destination for the
goods manufactured in CEE countries increased in the last years. On one hand, CEE
countries took a diversification path of the exports market following the financial cri-
sis in 2008 and became more oriented towards China (Oehler-Şincai, 2016). On the
other hand, China seized the opportunity to increase its market share in this region
after the World Trade Organization accession (Stanojevic et al., 2020) and pursued its
aim by developing the 16þ 1 framework of Cooperation in the global approach of
China’s Belt and Road Initiative. As a consequence, the trade increases between CEE
countries and East Asia were more dynamic than with the rest of the EU countries in
the last period, especially on the import component from China (�Eltet}o & Szunom�ar,
2016). There are a lot of studies suggesting a direct and positive impact of economic
development and trade between countries along the Belt and Road and China, among
which Romania is included, as suggested by Chen et al. (2020). In addition, Pencea
(2017) finds a growth of 10 percentage points of Romania’s exports to China in just
5 years (during 2010-2015).

Ambroziak (2016) points that the intra-industry trade of six new EU member
states, among which Romania, was enhanced by the foreign direct investments
directed in the automotive sector. Focusing on the Machinery and transport equip-
ment, Gheorghe and Simion (2018) find that a high percent of the exports in this
area (85%) are influenced by the imports of the same goods and the FDI directed
here. Jacimovic et al. (2018) is more specific and finds that an increase in bilateral
exports of the new EU and Western Balkans countries is enhanced by larger flows of
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foreign direct investments from China. However, Chinese exports could have a dou-
ble effect. Bin and Jian (2020) prove, on one hand, that there is a crowding out effect
of Chinese exports on the exports of 15 West European countries in the CEE region
in the sectors of textile and furniture. On the other hand, the authors state that
Chinese exports in CEE countries also enhance other EU countries’ exports in the
region, especially in the sectors of machinery and electronics, but also on total trade.
The same authors suggest that there is an increased cooperation between CEE coun-
tries imports of parts and components from China, which lead to further developing
a complementary trade approach with other countries in the EU. In addition,
Chinese companies have opened assembly lines in these countries, which could be
the reason of increased imports.

A strong integration on the GVC could sometimes hide a high dependence on the
supplying countries, which could be harmful in the case of a crisis situation such as
the COVID-19 pandemics, which lead to the disruption of the GVCs and affected
both factors enhancing exports, demand and supply. The export activity risks not to
be connected to the comparative advantages of the country, but to volatile advantages
such as low labour costs or low trade barriers, which could vanish when being chal-
lenged by other countries, by “commercial wars”, revival of protectionism or other
types of conflict that could emerge in relation with the supplying country. The chal-
lenge is not only to be present in international GVCs and bilateral trade, but also to
“keep producing new, more diversified and higher value-added products” (Di &
Forster, 2008, p. 11) for strengthening the competitive position at international level.

In this context, our approach assesses Romania’s export dependence on the foreign and
domestic demand. In addition, we complement the supply side variables by adding the
imports from China, given the last years’ developments. This will also allow us to evaluate
the importance of Chinese imports for the trading activity of Romania in the EU.

3. Research design

3.1. Romania’s exports and imports with the most important 12 European
partners and China

Romania’s exports are mostly focused on European partners. Between 63% and 70%
of the total volume of exports during 2008-2019 targeted 12 countries in Europe:
Austria, Belgium, Bulgaria, the Czech Republic, Spain, France, Germany, Hungary,
Italy, the Netherlands, Poland and the United Kingdom during the last ten years
(Figure 1), being therefore Romania’s most important export partners. Romania’s
exports saw a major increase after 2008, being considered the engine of growth after
the economic crisis. Exports to China are low, covering only 1.1% of total Romanian
exports in 2019, but are on an ascending trend rising from 0.48% in 2008.

The value of the first five main groups of exported products, according to HS4
(Harmonized Commodity Description and Coding Systems) classification, increased
from 49.6% (in 2008) to 58.9% (in 2019) of the total value of Romanian exports to its
main 12 European partners. Starting with 2009, the structure of the main exported
products stabilized, and is composed by exports in the group 85 (Electrical machinery
and equipment and parts thereof; sound recorders and reproducers, television etc.),
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followed by group 87 (Vehicles other than railway or tramway rolling stock, and parts
and accessories thereof) and group 84 (Machinery, mechanical appliances, nuclear
reactors, boilers; parts thereof).

The situation regarding the sources of imports is slightly different. The 12
European countries continue to remain important partners for imports, supplying
around 67% of total imports in the last two years, in a slight decrease from the max-
imum of 70.1% in 2015 (Figure 2). However, China is also an important partner,
given that 5.3% of total imports are originating here. China’s share increased con-
stantly from 4.2% in 2008 and from only 1.6% in 2001.

The structure of imports from the European countries is more stable, as the most
important five groups of imported products remained unchanged during 2008-2019.
Half of the value of imported goods comes from five major groups. Group 85 con-
tains the products with the highest imported value, representing almost 15% of total
imports from the European countries in the last years. Group 84 ranks second the
structure of total imports, being usually around 13%, while group 87 had a steady
increase in the last years, peaking 11.3% of the total, in 2019.

Figure 1. Romania exports to the world and 12 main European partners, bn. USD and % of total.
Source: UN Comtrade data

Figure 2. Romania imports from the world and 12 main European partners, bn. USD and %
of total.
Source: UN Comtrade data
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As regards imports from China, two thirds of the imported value come from five
major groups. The most important one is group 85, where the imports hit 29.8% of
the total value of imported goods from China in 2019, followed by group 84
(22.75%). However, the value of products in group 85 was decreasing in the last ten
years, as the share of group 85 in total imports was almost 49% in 2009. A slight
decrease was also registered for group 84 starting with 2016. The remaining places of
the hierarchy are occupied by products in group 90 (representing 5.4% of total
imports from China), followed by group 87 (4.1%) and group 94 (3.5%).

3.2. Data and methodology

We use gravity models in order to identify the determinants of Romanian trade flows
and to quantify the dependence on imports from China mainly in this particular situ-
ation of pandemics. The gravity model assumes that the bilateral economic activities
between two countries depend on the dimensions of both economies and the physical
distance between them, using theoretical aspects widely used in physics and involving
the following specification (Tinbergen, 1962):

logXij ¼ b0 þ b1logYi þ b2logYj þ b3logDij (1)

The main advantage of using panel data within the gravity models resides in the
additional information provided by the cross-sectional data observed on several peri-
ods of time as compared to the classical cross-sectional data, capturing the relation-
ships between variables over the time. Gravity models have undergone a series of
developments in recent years, proving their applicability in analysing also other
themes such as migration (Davidescu et al., 2017).

Linneman (1966) has added the population size in the model, analysing the correl-
ation between the quantity of products exported by a country i and the GDP, the size
of the population in destination country j, together with the effect that the distance
between the two countries has on the trade volume (Kristj�ansd�ottir, 2005). The popu-
lation expresses the size of each economy, considering that a large country generally
has an economy characterized by a high degree of self-sufficiency, compared to an
economy of small proportions (Zaman, 1999). Tinbergen (1962) suggested that a
country’s export flow depends on its economic size and on the size of the importing
country. Distances are used to specify transportation costs.

In the generalised form of the gravity model, the trade/exports/imports volume
between the two countries depend on their own revenues, populations, distance and a
set of dummy variables that either facilitate or restrict trade between these countries
such as belonging to a trade agreement, common land border, cultural similarities
(the same language or religion). Therefore, a positive sign for the GDP of the export-
ing and importing country and a negative sign for the distance, because an increase
of the distance also increases the transport cost, is often obtained.

The present study is focused on analysing Romania’s export flows with the main
trade partners in the EU (Germany, Italy, France, Hungary, the United Kingdom,
Poland, Bulgaria, the Czech Republic, the Netherlands, Spain, Austria and Belgium),
taking into account the interdependencies with the Chinese economy. The empirical
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model is build based on annual data for the period 2008-2019, once with the restor-
ation of the situation after the global financial crisis. The scenario forecast simula-
tions were envisaged for the out of the sample period 2020-2021.

The general specification of the gravity model for Romanian exports to EU part-
ners including the interdependencies of China’s economy is the following:

log expijtð Þ ¼ b0 þ b1log domdemitð Þ þ b2log domdemjtð Þ þ b3log impichinatð Þ
þ b4log expjchinatð Þ þ b5 log distanceijt

� �
þ b6Perceptioninditþb7Perceptionindjt þ

X
h

dhPijht þ eijt (2)

The variables’ definitions and abbreviations are presented in Table 1 in the
Appendix, while data sources are Eurostat, UN Comtrade and World Bank.

Alternatively, we also test a gravity model of Romania’s exports to EU partners,
which includes the volumes of imports of both Romania and the partner countries
from the rest of the world. In this way, we are integrating the conditions generated
by the pandemic shock on the supply. The general specification of this model is:

log expijtð Þ ¼ b0 þ b1log domdemitð Þ þ b2log domdemjtð Þ þ b3log impiwtð Þ þ b4log expjwtð Þ
þ b5 log distanceijt

� �
þ b6Perceptioninditþb7Perceptionindjt þ

X
h

dhPijht þ eijt

(3)

In order to increase the suitability of the data set and to reduce variability in some
variables, logarithms were used.

Taking into consideration the proposed specifications, we expect a positive sign for
the domestic demand in the partner countries, partner total population, similarity
degree between the countries, Romanian imports of goods worldwide, Romanian
imports from China, partner exports to world, partner exports to China, concentra-
tion of all supplying partner countries, RO industry, value added (% of GDP), partner
industry, a set of perception variables (economic freedom index, political stability and
absence of violence/terrorism, government effectiveness, regulatory quality, rule of
law, control of corruption, ease of doing business) and language. On the other hand,
in accordance with the literature, we expect a negative sign for domestic demand of
Romania, real effective exchange rate in the partner country and distance between
countries. The five cultural dimensions (power distance, individualism, masculinity,
uncertainty avoidance, long-term orientation, as described by Hofstede) could have
either negative or positive impacts depending on the countries cultural behaviour.
For these variables, we have used the data provided by the Hofstede Insights. Also,
starting from the paper of Benzarti and Tazhitdinova (2019) as well as Kristj�ansd�ottir
(2020), we have introduced in the model also the potential impact of VAT1 change in
the origin country for exports, within the specification of the gravity model. We
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empirically assessed the impact of VAT changes that occurred in Romania, and esti-
mated their effect on export flows.

In the first stage, we used ordinary least squares method both cross-section and
period fixed effects models for our estimations. In relation to time, there are invariant
factors that characterize Romania’s trade with partner countries. If these are ignored,
the empirical results can lead to inconsistent and biased coefficients (which are
included in another basic hypothesis of the validity of the model through its coeffi-
cients), which would affect the validity of the model. In this regard, unobservable
individual effects will be controlled using fixed effect models (FEM) or random effect
models (REM). In order to select the appropriate model, the Redundant Fixed Effects
test was used accompanied by the Hausman test. In order to overcome the impossi-
bility of using independent variables which remain constant over time for each statis-
tical unit in the case of FEM models, we have decided to estimate a regression model
in which the dependent variable is represented by the individual fixed effects (IEij)
obtained from the panel estimation and the independent variables are represented by
the dummy variables Pij (distance, language or border). The general structure of this
model is:

IEij ¼ b0 þ b1lnðdistanceijÞ þ b2languageij þ eij

IEij ¼ b0 þ b1log distanceð Þ þ
X
h

dhPijht þ uijt (4)

where IEij is the fixed individual effect.
As already mentioned, the type of model depends on the potential correlation of

the explanatory variables with the unobservable effects (if the unobservable effects are
uncorrelated with all the explanatory variables it is better to opt for the use of models
with REM effects). The empirical results of the Hausman test showed that the ran-
dom effects estimator is consistent, with a probability very close to 1 (the results
could be provided by request). Therefore, different specifications of the gravity model
were estimated using the least squares method for panel data.

The random effects model is:
We have also tested the existence of random effects applying the Breusch-Pagan

Lagrange multiplier (LM) which helps us to decide between a random effects regres-
sion and a simple OLS regression. The null hypothesis in the LM test is that variances
across entities is zero, meaning no significant difference across units (i.e. no
panel effect).

4. Results and discussion

4.1. Determinants of Romania bilateral trade using panel data analysis

The empirical results of the Hausman test showed that the random effects estimator
is consistent, with a probability very close to 1. Therefore, different specifications of
the gravity model were estimated using the least squares method for panel data
(Panel Least Squares). Also, the use of random effects has been confirmed by the
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empirical results of LM test, which has been highly statistically significant for a sig-
nificance level of 1%, addressing significant differences across countries, supporting
the use of random effects.

Different specifications of the model were analysed, testing the statistical impact of
different variables, different perception indices and dummy variables, and eliminating
variables without statistically significant impact and re-estimating those models. The
table of empirical results (Table 1) presents the most relevant specifications for both
specifications the relations with China as well as with the rest of the world, exhibiting
the most important results from the study. Table 2 in Appendix displays the univari-
ate statistics for the entire dataset.

The empirical results of the panel analysis indicate that Romania’s exports are
significantly influenced by the domestic demand of Romania’s main trade partners,
the variable preserving its statistical significance in all specifications. In this respect,
the higher the demand on the foreign market, the higher the volume of Romania’s
exports. The result is valid for all model specifications (Table 1). In line with our
findings, Vioric�a (2012), Rault et al. (2007) or Sova et al. (2009) also indicate
towards a positive relationship between exports and GDP in the case of Romania.
This means that, in the event of a demand shock on the markets of the EU coun-
tries (the main 12 economies which represent Romania’s largest export partners),
Romania’s exports will be affected to a considerable extent (the coefficients obtained
for the domestic demand of the partner countries are among the largest) through
this channel.

In contrast, domestic demand in Romania negatively affects exports. Such a result
indicates that when domestic demand is high, domestic production will primarily
tend to cover domestic consumption, which results in a decrease in the size of
exports. Bobeica et al. (2016) also point towards a similar substitution effect between
the domestic demand and foreign sales but for the euro area countries, further con-
firmed by Esteves and Prades (2016). To our knowledge, this is the first study to
reach a similar conclusion for a CEE country. Regardless of the specifications of the
model, the distance between Romania and the exporting country has a negative
impact on Romania’s exports, as expected. Moreover, exports to neighbouring coun-
tries are preferred, as the coefficient for the dummy variable indicating the presence
of a common border is positive and significant.

Most of the studies reach a similar conclusion (see, for example, Maciejewski &
Wach, 2019 or Miron et al., 2019 for Romania). Therefore, exports will be higher if
the distance between partners is shorter, with neighbouring countries being preferred
as export destinations.

We were further interested, in a first phase, on the extent to which the trade rela-
tions with China of both Romania and its main trade partners could affect and rever-
berate on the evolution of Romanian exports. In a second phase, we translated this
investigation to the trade relationship with the rest of the world, in order to check
for a similar impact. Such an approach allows us to establish the pressure carried by
Romania’s exports following the evolution of world economies and, especially, the
degree of integration in the global flows, in order to determine to what extent it may
be affected by a shock such as the Covid-19 pandemic.
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In the first case, in which we analyse Romania’s exports taking into account
the relations with China (Table 1), we conclude that Romania’s imports from
China have a positive and significant impact on subsequent exports to EU countries,
which means that Chinese imports are most likely used in the production process for
goods that are subsequently exported to the EU. The exports of Romania’s main EU
partners in China have a positive and significant impact on Romanian exports, which
suggests that goods exported by Romania are integrated into the production process of
goods from EU countries which are then exported to China. Romania’s main exports
to EU countries are car components and parts, which are then used in the production
of cars in the EU. Subsequently, part of this production is exported to the
Chinese market.

In the second case (Table 2) we have checked whether Romania’s exports are
dependent on the relationship with the rest of the world. The conclusions suggest that
Romania’s imports from the rest of the world have a positive and significant impact on
exports. This means, again, that the imported goods are later used in the production
process. In addition, the exports of the main EU trading partners to the rest of the
world influence Romanian exports. Therefore, as long as there is global demand for
goods produced in the EU, Romania’s exports will increase. These results, added to the
aspects extracted from Ambroziak (2016), Gheorghe and Simion (2018) and Jacimovic
et al. (2018) and to the conclusion of the statistical description in Romania’s foreign
trade with China and major EU partners, point to the fact that Romania acts as an
intermediary, by importing products or parts and components from countries such as
China, and then exporting them in other EU countries.

We were also interested whether other factors, such as cultural or institutional
ones, could hamper or enhance Romania’s exports, as they shape the environment
for doing business. Levchenko (2007) shows that, without assessing for the quality
of institutions, conclusions on trade outcomes could be incomplete; therefore, we
consider that such an approach would improve the results of our study. We have
tested several variables which include perception indicators on different aspects in
Romania or in the destination country, to determine whether they are relevant for
stimulating exports. The results in Table 1 indicate that only two of the perception
indicators are positive and significant to explain exports: government effectiveness
and control of corruption. The higher the level of these indicators, the more
exports will be encouraged. The two indicators were added sequentially in the ana-
lysed model to avoid multicollinearity problems:

� The effectiveness of the government in Romania, namely the provision of high
quality public services and public policy measures, independent of political pres-
sure, for which a high commitment from the government is perceived to be
achieved, are able to stimulate Romania’s exports if, in the model, we take into
account both relations with China and with the rest of the world.

� High corruption control has a positive and significant impact on exports only in
the case in which the model takes into account the variables regarding the rela-
tionship with China; the indicator is insignificant in the model specifications that
include the rest of the world.
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Significant impact of institutional quality on the export performance of companies
in emerging economies is also indicated by LiPuma et al. (2013), while Bierut and
Kuziemska-Pawlak (2016) reach a similar conclusion for the CEE countries.

Regarding the variables that describe the culture of a country, the only one
that was significant among the model specifications was the degree of individual-
ism in the destination countries. The variable is significant but with a negative
impact on Romanian exports and maintains its robustness regardless the specifi-
cations of the model. A high degree of individualism, as defined by Hofstede in
his studies describing the cultural dimensions of countries, indicates a high level
of attention paid to the individual, his performance and merit, to the detriment
of the group. At the opposite end are countries with a collectivist culture, where
the emphasis is on the group and the effects of various measures on it. As
Romania is rather a collectivist country, according to Hofstede, the result
obtained in our models indicates that the size of exports is negatively affected if
their destination country is culturally different. Mornah and MacDermott (2016)
test a similar assumption between the impact of cultural variables on exports and
discover that, among others, institutional collectivism improves bilateral trade.
The study is carried out on 59 countries. The results of other studies on the same
topic usually indicate that cultural affinities increase trade performance (Linders
et al., 2005; S€oderstr€om, 2008).

The empirical results support the idea that the exports’ flows were not affected by
changes in VAT rate in the origin country, as the VAT coefficient does not exhibit a
statistically significant impact on exports’ flows. The results are in line with the find-
ings of Benzarti and Tazhitdinova (2019), who pointed out the lack of trade response
as an “evidence of relative trade neutrality”, stipulating that a change in VAT rate for
a certain good “i” most likely will not create any distortion in the amount of exports
of good “j” relative to good “i”. A potential explanation for the inverse relationship of
VAT change and exports could be in the reduction of individuals’ consumption for
all goods in response to a VAT increase, or vice versa for a VAT decrease.

Other dummy variables, such as the common language or OECD membership, are
not significant for Romania’s exports.

Concluding, there are several important aspects that could affect Romania’s exports
in case of crises such as the one generated by the pandemic:

� The decrease of the demand on the markets of Romania’s main EU trade partners;
� The increase of the domestic demand, which reconfigures the distribution of the

products that would have otherwise been exported;
� The decrease of Romania’s imports from China, either because China partially closes its

production, or due to import restrictions, reductions in the transport activity etc.;
� The decrease of the EU member states’ exports to China, due to import restric-

tions, reductions in the transport activity, etc.;
� The decrease of Romania’s imports from the rest of the world, as a result of

restrictions (isolation, reduction of transport activity, decrease of orders, etc.).
� The decrease of the EU member states’ exports to the rest of the world, due to the

same causes mentioned above.
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4.2. Modelling the impact of coronavirus on the Romanian exports with EU
partners using simulation forecasting scenarios

Similar to 2008-09, during the actual crisis governments have again intervened with
monetary and fiscal policy measures to counter the downturn and provide temporary
income support to both the businesses sector and to the population. A novelty is the
high impact of the distancing and lockdown measures on the labour supply, or on
the transport and the manufacturing sector. The effect on most economic sectors is
direct and immediate. Under these circumstances, forecasting requires strong assump-
tions about the progress of the disease and a greater reliance on estimated rather
than reported data.

According to the WTO, the world merchandise trade is set to plummet by between
13 and 32% in 2020 due to the COVID-19 pandemic. The wide range of possibilities
for the predicted decline is explained by the unprecedented nature of this health crisis
and the uncertainty around its precise economic impact, while the decline will likely
exceed the trade slump brought on by the global financial crisis of 2008-09. The
recovery in 2021 is uncertain, being crucially influenced to the duration of outbreak
as well as by the effectiveness of the policy responses.

In order to test for the shocks resulted from the pandemic, we have designed four
scenarios by crossing the V-Shape recovery and the U-Shape recovery with a uniform
effect on both internal demand and international trade and with a non-uniform effect
on internal demand and international trade (see table 3 in the Appendix).

The recovery scenarios could be explained as follows:

� (1): a relatively optimistic scenario, with a sharp drop in trade followed by a
recovery starting in the second half of 2020, with measures that will stay in place
for three months and after that there will be a V-shaped recovery.

� (2) a less optimistic scenario, where measures stay in place for six months, leading
to a U-shaped recovery.

Therefore, two scenarios include a V-Shape recovery of the economies, while two
scenarios include a U-Shape recovery of the world economies. The GDP change of
the analysed economies was built as an average of World Trade Organization (WTO)
and McKinsey forecasts.

For each recovery scenario, we have considered that the average GDP change for
each country is transmitted uniformly in both its internal demand (in the case of
Romania) and in the size of the international trade (for Romania’s partners), for both
2020 and 2021. In addition, we also took into account the situation in which the
average GDP change is not transmitted uniformly in Romania’s internal demand and
on the international trade for the two periods, 2020 and 2021. Thus, Romania’s
internal demand only records 80% of the GDP decrease for 2020 and during 2021 the
internal demand increases with 110% of the increase of GDP. During the same time
periods, the international trade decreases with 130% of the decrease recorded by the
GDP, for 2020 and in 2021 the international trade increases only by 80% of the
increase recorded by the GDP increase.
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By mixing the shape of the recovery and the transmission of shocks (uniform or not)
we test the stability of the estimates and also propose some potential scenarios that might
be used by decision makers when designing contingency or development policies.

Therefore, under the A projection of a uniform effect on both internal demand
and international trade for both years and taking into account firstly the trade rela-
tionship with China and latter with the rest of the world, the empirical results pre-
sented in the Figures 3 and 4 below reveal a decrease in the volumes of Romania’s
average exports under both scenarios, with a higher decrease in the case of U-shape
scenario and relatively quick recovery starting with the year 2020. In the absence of
the pandemic shock, Romania’s average exports to EU partners were expected to fol-
low an upward trend.

Figure 4. Forecasting the Romanian exports to EU partners-A Projection-World.

Figure 3. Forecasting the Romanian exports to EU partners-A Projection-China.
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From the point of view of Romania’s relations with each of the twelve EU partners
(see appendix for Figures 1 and 2), Germany was the top partner of Romanian
exports, with growth projections in the absence of pandemics, but with the biggest
decline caused by the pandemic shock. Taking into account both types of scenarios,
Germany remains one of the main partners of Romania, exhibiting the highest
decline under both scenarios, followed by Italy and France with the U-shape scenario
marking the largest declines for all EU partners.

Analysing comparatively the impact of the pandemic shock on the Romania’s
exports to EU partners in relation to China and also to the rest of the world under A
projection (Figures 3 and 4), it is worth to mention that the highest declines were
registered under the U-shape scenario and most likely in the context of trade rela-
tions with China.

In the case of B projection, assuming an uneven internal and external transmis-
sion in the internal demand and international trade and taking into account firstly
the trade relationship with China and later the rest of the world, the empirical
results evidenced by Figures 5 and 6 reveal a decrease in the volumes of Romania’s
average exports, with a higher decrease in the case of U-shape scenario and rela-
tively quick recovery starting with the year 2020 under the assumption of China
relations. It is important to mention that under the assumption of this uneven
transmission, and taking into account the relations with the rest of the world, the
pandemic shock marks a decline in 2020, but with a fairly slow potential for recov-
ery in 2021.

Analysing the projections of Romania’s exports with each of the twelve EU part-
ners under both U-shape and V-shape scenarios assuming firstly the trade relations
with China and secondly with the rest of the world (see Appendix 2, figures 4 and 5),
Germany remains the top partner of Romania, exhibiting a higher decline in the case
of U shape scenario compared with the V shape scenario.

Figure 5. Forecasting the Romanian exports to EU Partners-B Projection-China.
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The impact of the pandemic shock on the Romania’s exports to EU partners in
relation to China and also to the rest of the world under B projection has been felt in
the highest decline registered under the U shape scenario in the context of trade rela-
tions with China.

Analysing comparatively both types of scenarios – the optimistic one (the V-shape
recovery) and the less optimistic (U-shape recovery) under the assumption of A pro-
jection (meaning an uniform effect on both internal demand and international trade)
and B projection (uneven internal and external transmission) presented in Figure 7,
we conclude that the smallest impact of the pandemic shock was felt in the case of A
projection in relation to the rest of the world, but with a lower effect in the case of
the optimistic scenario (V-shape) compared with the U shape scenario. Under the
assumption of the uneven transmission (B projection) and taking into account the
relations with the rest of the world, the pandemic shock marks a similar pattern in
both scenarios, signalling declines in 2020 with a low potential for recovery in 2021
and with a greater negative impact in the case of the U shape scenario. In the case of

Figure 6. Forecasting the Romanian exports to EU Partners-B Projection-World.

Figure 7. Comparative analysis of the main scenarios of Romania’s exports to EU partners.
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trade relations with China, considering both transmission effects, the forecasts of U-
shape and V-shape scenarios revealed a relatively quick recovery after the shock,
although with different magnitudes, highlighting upward trends in 2021 after the
decline from 2020.

5. Conclusions and future research

The aim of our paper is to assess the dependence of Romania’s exports on the foreign
and domestic demand, as well as on the supply factors, such as imports from other
countries, especially China. Using panel data gravity models with annual data during
2008 to 2019, our results reveal that Romania’s export flows are vulnerable to the
decrease of demand on the markets of its twelve main EU trade partners. All our
model specifications confirm that, for the case of Romania, the distance has a nega-
tive impact on exports. At the same time, as already stated in the literature, our
results support that the increase of the domestic demand is also negatively impacting
the Romanian exports. Moreover, a drop in imports from China or the rest of the
world contributes to the reduction of the export flows. Taking into account the statis-
tics of exported and imported goods between Romania, China and major EU part-
ners, we discover that Romania acts as an intermediary, by importing products or
parts and components from countries such as China, and then exporting them in
other EU countries, where a similar process is followed. Therefore, Romania’s exports
are not only sensitive to the demand of its main trade partners, but also to these
countries’ exports to both China and the rest of the world due to the high integration
of the production processes supported by globalisation. Such a situation contributes
to increased vulnerability of the foreign trade in Romania.

In addition, exports from Romania are vulnerable to the effectiveness of the gov-
ernment in relation to the other countries and corruption control when the relation
with China is included. Therefore, better perceptions related to corruption control
and the effectiveness of government are also fuelling exports since Romania might be
perceived as more macro-stable and desirable as trade partner. Moreover, the rela-
tionships with countries having a high degree of collectivism, similar to Romania,
seems to favour bilateral trade flows. Therefore, this cultural feature tends to behave
like a catalyst in the international trade flows and to discriminate between trade part-
ners. In the case of Romania, it clusters the countries with similar collectiv-
ist cultures.

Based on the four scenarios that were constructed (combinations of V-shape and
U-shape recovery with uniform and variable impact), we have estimated the impact
of the pandemic in relations with all trade partners. The scenarios represent a solid
starting point for the policymakers for analysing and pre-testing both internal policy
and measures and also external trade relations. However, our scenarios should only
act as starting point for more complex and in-depth analysis since governments
behave differently as a result of the evolution of the pandemics. Another important
limitation of the study is represented by the fact that it does not include in a straight-
forward manner a second shock generated by the pandemic during the fall-winter
season. Thus, further research should focus on two directions as follows: 1) creating
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more detailed scenarios for each trade partner since their behaviour depends dramat-
ically on the sanitary and economic measures taken by their governments and 2)
including the impact of a second and third pandemic shock, since the evolution
might actually be a “W”, a combination of “W’s” or a “K”.

Notes

1. VATs are a form of indirect taxation that applies to the value-added of goods and services
sold. During the studied period, VAT rate changes vary between 0 and 4
percentage points.

2. United States federal antitrust authorities such as the Department of Justice and the
Federal Trade Commission use the Herfindahl index as a screening tool to determine
whether a proposed merger is likely to raise antitrust concerns. They consider Herfindahl
indices between 0.1000 and 0.1800 to be moderately concentrated and indices above
0.1800 to be concentrated.

3. sd of residuals within groups ui
4. sd of residuals (overall error term) ei
5. Percentage of the variance is due to differences across panels. ‘rho’ is known as the

intraclass correlation.
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Table 3. Main assumption for the V and U simulation scenarios.
V-shaped U-shaped

EUROZONE

2020 Real
GDP growth
% change

2021 Real
GDP growth
% change

2020 Real
GDP growth
% change

2021 Real
GDP growth
% change

GERMANY 1 �4.4 3.5 �9.7 8.1
ITALY 1 �4.4 3.5 �9.7 8.1
FRANCE 1 �4.4 3.5 �9.7 8.1
HUNGARY 0 �5.2 4.1 �10.1 8.4
UK 0 �5.2 4.1 �10.1 8.4
POLAND 0 �5.2 4.1 �10.1 8.4
BULGARIA 0 �5.2 4.1 �10.1 8.4
CZECH REPUBLIC 0 �5.2 4.1 �10.1 8.4
NETHERLANDS 1 �4.4 3.5 �9.7 8.1
SPAIN 1 �4.4 3.5 �9.7 8.1
AUSTRIA 1 �4.4 3.5 �9.7 8.1
BELGIUM 1 �4.4 3.5 �9.7 8.1
ROMANIA 0 �5.2 4.1 �10.1 8.4

Source: Authors’ work based on McKinsey and Oxford Economics forecasts.

Version A: Uniform transmission
The change in GDP reflects uniformly in the change of internal demand (for Romania) and also in the
international trade for its partners for both years.
Version B: Uneven internal and external transmission
Romania’s internal demand only records 80% of the GDP decrease for 2020.
Romania’s internal demand increases with 110% of the increase of GDP, for 2021.
The international trade decreases with 130% of the decrease recorded by the GDP, for 2020.
The international trade increases only by 80% of the increase recorded by the GDP, for 2021.

Figure 1. Forecasting the Romanian exports to EU partners-A Projection-China.
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Figure 3. Forecasting the Romanian exports to EU Partners-B Projection-China.

Figure 2. Forecasting the Romanian exports to EU partners-A Projection-World.
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Figure 4. Forecasting the Romanian exports to EU Partners-B Projection-World.
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