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Abstract

This paper studies the impact of the COVID-19 pan-
demic on greenfield investments using a large panel
dataset comprising 78 countries and regions at the
monthly level from January 2019 to August 2021
(32months). Particular attention is paid to whether the
Belt and Road (BRI), a regional cooperation initiative,
contributes to mitigating these shocks. Three indicators
are used to measure greenfield investments, i.e., capital
inflows, projects and employees. The lockdown meas-
ure due to the pandemic is used to conduct a difference-
in-difference analysis. This paper finds that the
pandemic significantly reduces global greenfield invest-
ments, while the BRI participants experience a lesser
shock than the non-BRI countries (regions). Robustness
checks using the numbers of monthly confirmed cases
and deaths also support the role of the initiative in help-
ing the BRI participants to mitigate the negative impact
of the pandemic on greenfield investments.
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1 | INTRODUCTION

The global COVID-19 pandemic has swept through more than 200 countries and regions world-
wide. Three years after the outbreak, more than 676 million people have been diagnosed world-
wide, with more than 6.8 million deaths (Table 1). The pandemic has severely disrupted global
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economic and foreign investment activities (Fang et al., 2021). World Bank statistics indicate that
global GDP fell to $84.7 trillion in 2020, with a year-on-year decline rate of 3.3%. Global foreign
direct investment (FDI) has also been seriously affected by the pandemic. According to the World
Investment Report 2021 published by the United Nations Conference on Trade and Development
(UNCTAD), total global FDI drops to $929 billion in 2020, with a year-on-year decline rate of
35%, which was the lowest record from 2005. Developing countries tend to be more affected than
developed countries in terms of attracting FDI. In 2020, The inflows of greenfield investment
projects to developing and developed countries contracted by 44% and 16%, respectively; while
the inflows of international project finance deals to developing and developed countries declined
by 53% and 28%, respectively.

The Investment Trends Monitor (UNCTAD) reports that global FDI rose to $1.65 trillion in
2021, with an annual growth rate of 77%, exceeding the 2019 value before the pandemic broke
out. Although global FDI seems to have recovered, three-quarters of the renewed increase in FDI
in 2021 was invested in developed countries, suggesting that the recovery in developing econo-
mies remained fragile. In terms of investment modalities, the growth occurred mainly in interna-
tional project finance deals. In terms of greenfield investment, the value of investment increased
by only 7% and the number of projects increased by only 1%, while the number of new projects
in global value chain-intensive industries such as electronics even declined. This implies that
the profound impact of the pandemic on global FDI is far from over (Goodell & Huynhb, 2020;
McKibbin & Fernando, 2020).

A common view is that reducing import barriers has a positive impact on economic and FDI
growth (Filippini & Molini, 2003; Heimberger, 2021; Irwin, 2019; Tongzon, 2005), which is also
the economic logic of globalisation. Multilateral economic cooperation initiatives may play an
important role in encouraging outward FDI and fostering trade liberalisation and economic
prosperity (Bordo, 2017; Costa, 1985; Johnson, 1965; Li & Zhao, 2021). These measures could
be useful in addressing the multiple barriers to cooperative confidence posed by the pandemic,
including quarantine measures, international air travel suspension, slowdown of economic ac-
tivities, and trade protectionism.

The Belt and Road Initiative (BRI) proposed by China in 2013 aims to facilitate transnational
and transcontinental transport infrastructure in order to strengthen trade and investment coop-
eration (Ruta et al., 2019). It is expected to reduce the cost of foreign investment and trade and
to further economic connections with partner countries, thus resisting the impact of counter-
globalisation (Cheng, 2016; Huang, 2016; Wang et al., 2021). Transportation costs between China
and countries along the route have been reduced significantly with the BRI (Jiang et al., 2018;
Lian et al., 2020; Shao et al., 2018), which contributes to promoting bilateral and multilateral
economic activities (Pomfret, 2019). Jackson and Shepotylo (2021) propose that the BRI is an
important link between the Asian and European value chains and supply chains, thus having the
potential to compensate for the negative impact of the US-Sino trade friction and deliver signif-
icant welfare gains. China, on the other hand, is not the sole beneficiary. Herrero and Xu (2017)
estimate the potential trade volume due to reduced transport costs and note that EU countries,
particularly the landlocked ones, would benefit considerably. Increased total factor productivity,
reduced trade costs and local institutional environment changes resulting from the BRI can have
an impact on several aspects of economic development in most countries along the route, includ-
ing economic growth, welfare, and FDI (Liao et al., 2020; Yang et al., 2020).

This paper focuses on whether the BRI, a multilateral regional cooperation initiative, can
help mitigate the disruptive shocks to FDI caused by the pandemic. Mergers and acquisitions
(M&A) and greenfield investments are two common ways of FDI (Ashraf & Herzer, 2014; Becker
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& Fuest, 2011; Gorg, 2000; Miiller, 2007; Nocke & Yeaple, 2007; Raff et al., 2009). Greenfield
investments are defined as the direct investments invested by multinational enterprises (MNESs)
to establish new firms in host countries in this paper. This type of investment is considered to
generate significant technology spillovers that can contribute to and influence innovation perfor-
mance (Liu & Zou, 2008), productivity growth (Javorcik, 2004; Luu, 2016; Wang & Wong, 2009)
and job creation (Crescenzi et al., 2022) in the host countries. Moreover, greenfield investment
is the main form of Chinese investment in the BRI participants (Lv et al., 2019). This paper pays
particular attention to the potential for economic recovery in the post-pandemic era, focusing on
the impact of the COVID-19 pandemic on greenfield investments and discussing whether this
impact is heterogeneous across countries and industries.

Some previous studies on this topic are very insightful. Fang et al. (2021) similarly discuss
the impact of COVID-19 on FDI, which empirically analyses the impact of the pandemic on
China from both the inward and outward FDI perspectives. Compared with (Fang et al., 2021),
this paper (1) focuses on greenfield investment rather than total FDI, (2) uses monthly data for
industry-level analysis and (3) involves 78 countries and regions, 39 of which have joined the
BRI, and the heterogeneity of greenfield investments received by countries and regions partic-
ipating in and outside the BRI is specifically discussed. China's inward and outward FDIs have
received early attention (Yao et al., 2016; Yao & Wang, 2014; Yao & Wei, 2007), but the greenfield
component of these investments have been less studied. Du and Zhang (2018), Yu et al. (2019),
and Zhang et al. (2021) also focus on the BRI. These studies look at the role of the BRI in promot-
ing outward foreign direct investment (OFDI) by Chinese firms and discuss the heterogeneity
of the BRI's effect across host countries and industries with different willingness to participate.
The main difference between this paper and the previous studies is that it focuses on greenfield
investments rather than M&A.

This paper uses a large monthly panel dataset comprising 78 countries and regions to examine
the disruptive impact of the COVID-19 pandemic on greenfield investments and discusses the
heterogeneity of such shocks across countries (regions) and industries. In particular, it consid-
ers whether the BRI, a regional cooperation initiative, can help withstand the adverse shocks.
Greenfield investments are measured using three indicators, namely capital inflows, projects, and
employees. The COVID-19 pandemic is measured by the lockdown measure using a difference-
in-difference analysis (DID). Robustness tests are performed using two COVID variables, namely
the number of new confirmed cases and deaths per month. This paper first examines the impact
of the pandemic on greenfield investments and then discusses the heterogeneity of this impact
across continents, as Europe and the Americas were the hardest hit by the pandemic, while other
regions such as Asia fared somewhat better in comparison. Specifically, this paper carries out
a grouping test by dividing the sample into two sub-samples, namely the BRI participants and
the non-BRI countries (regions). Seemingly unrelated regressions (SUE) are then performed to
check whether the results of the two groups are significantly heterogeneous. If the BRI partici-
pants have declined less than the non-BRI countries (regions), it provides evidence that BRI can
mitigate the impact of the pandemic on greenfield investment. On this basis, sectoral analyses
are also conducted to identify which sectors are more affected than others by the pandemic, thus
providing a useful reference for greenfield investment activities during and after the pandemic.

The main findings of this paper are as follows: The COVID-19 pandemic has significantly re-
ducing impacts on greenfield investments, which are heterogeneous across regions and sectors.
Greenfield investments flowing into the BRI participants are found to perform better overall
during the pandemic compared to those into the non-BRI countries (regions), especially in the
sectors related to medical products, high-tech products and machinery. In other words, the BRI
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can help its host countries (regions) to better withstand the impact of the COVID-19 pandemic
on greenfield investments.

The rest of this paper is organised as follows. Section 2 sets out and presents the variables,
models and data. The baseline results for the complete samples are presented in Section 3, with
heterogeneous tests at the continental and sectoral levels. Section 4 reports the results and find-
ings of the respective tests for the countries and regions participating in and outside the BRI.
Results of the parallel trend tests and the robustness tests are reported in Section 5. Finally,
Section 6 concludes with policy recommendations.

2 | MODELLING
2.1 | Identification strategy

To better capture the shocks of the pandemic, data at the monthly level are used in this
paper. Data on the dependent variables are derived from the FDI Markets, which provide
data on greenfield investments in over a hundred countries and regions in different indus-
tries. Economic indicators commonly used in foreign investment studies are used as control
variables, including GDP, trade value, exchange rate, and industrial production index, which
are collected from the UNCTAD, OECD database and the World Bank's World Development
Index databases. It is challenging work to collect cross-country (region) economic data, espe-
cially every month. Data on selected economic indicators in some countries and regions are
not available after matching the aforementioned databases, and they are therefore excluded
from the sample to obtain relatively balanced panel data to avoid biases arising from sample
selection.

This paper identifies 78 countries and regions without unavailable control variables or long-
period continuous missing values. Half of the 78 countries and regions are BRI participants,
while the remaining 39 have not yet participated. It is worth stating that there are fewer observa-
tions for the BRI participants than for the non-BRI countries (regions) as shown in Figure 1. This
could indicate that the greenfield investments flowing into the BRI participants are distributed in
fewer sectors or months, considering the fact that the data are in the country (region)-industry-
month dimension. Therefore, this paper specifically controls the industry-month joint fixed ef-
fects and the country-industry (region-industry) joint fixed effects to reduce the resulting bias in
the design of the estimation equation.

2.2 | A difference-in-difference analysis

To control the outbreaks of the pandemic, types of lockdown measures are used to partially
or fully restrict the activities of the population, thus reducing cross-contamination, including
school closing, restrictions on gatherings, public transport closing, etc. The lockdown measure
can be denoted by the stringency index implemented in conjunction with the pandemic that is
unmanipulated and weakly correlated with other economic factors (Brodeur et al., 2021; Chen
et al., 2021). Outbreaks globally are a dynamic process, and different countries and regions
have outbreaks at different times, resulting in lockdowns at different times. The intertemporal
difference-in-difference analysis can reflect this progressive feature and the model set is intuitive,
thus being widely used in existing studies (Yao et al., 2020). Therefore, a difference-in-difference
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FIGURE 1 The number of observations in each group.

analysis is conducted with the use of the stringency index (si,, variable) to test the economic im-
pact of the pandemic as follows:

1nFDIcit = ﬂO + ﬁISict + ﬂ21nexc,t—1 + ﬁ3lntrc,t—1 + ﬂ4uic,q—1 + Hit + ‘Sci + Yt + (pyear + Ecit (1)
where subscript ¢ indicates country (region), i industry, ¢ time at the monthly level, and q time at the
quarterly level. FDI;, denotes greenfield investments flowing into country (region) c in sector i and
month ¢, which is measured from three perspectives, i.e., capital inflows (capital), projects (project)
and employees (employee). si,, variable equals the stringency index when country (region) ¢ has im-
plemented a lockdown measure in period ¢ and 0 otherwise. The data on the stringency index are
from the OXCGRT database, developed by Oxford University in 2020.

Based on Erel et al. (2012), Javorcik (2004), Brodeur et al. (2021) and Chen et al. (2021), this
paper further controls three more variables, that is, (1) the exchange rate against the US dollar
(ex,y), (2) the ratio of total trade with respect to GDP (¢r,,) which measures the degree of outward
orientation of economic structure, and (3) uncertainty index (ui,,) which denotes the damage
and uncertainty caused by the pandemic (Ahir et al., 2018). Particularly, the uni,, variable is
only available at the quarterly level, while other variables are at the monthly level. To avoid the
reverse causality problem, the aforementioned three control variables are lagged by one period,
i.e., variables in month ¢-1 or quarter g-1 are used.

Industry-month joint fixed-effect yu;, is controlled because there seems to be a problem that
certain countries and regions attracting FDI in a few industries (see sub-section 3.1). If this is
the case, the changing characteristics of the industry may affect the country (region) fixed effect,
resulting in omitted variables. Country-industry (region-industry) joint fixed-effect 5., month
fixed-effects y, and year fixed-effects ¢,,,, are also controlled. Cluster adjustments are performed
in the country (region) dimension.
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2.3 | Variables and data

Data on greenfield investments are obtained from the Global Investment Database provided by
FDI Markets. Data on GDP, exchange rate, total trade and industrial production index are taken
from the UNCTAD, OECD and the World Bank's World Development Index databases. The un-
certainty index data comes from the global uncertainty index published by Ahir et al. (2018).
Data on lockdown measures are from the OxCGRT database provided by the Oxford Database.
Data on the number of confirmed cases and deaths are from the Johns Hopkins University
Coronavirus Resource Center.

This paper uses panel data for a period of 32months, from January 2019 to August 2021, to
conduct the study. The variables, definitions and statistics are given in Tables 2 and 3.

3 | EMPIRICAL FINDINGS
3.1 | Descriptive statistics

Global FDI has experienced significant disruption during the pandemic. As an important form
of FDI, this paper first looks at the changes in greenfield investments. Figures 2-4 report the
changes in three indicators of greenfield investments in each group, i.e., capital inflows, projects
and employees. Overall the COVID-19 pandemic causes a more pronounced decline in green-
field investments, especially in 2020. In 2021, each indicator displays a recovery trend.

All three indicators relating to greenfield investment in different groups reflect certain struc-
tural differences. In terms of investment inflows received, the two groups are closed, with aver-
age inflows of about $100 million per month. As to newly signed projects, the BRI participants
sign on average two or fewer new projects per month; while this figure for the non-BRI countries
(regions) is around 2.5-3, nearly 1.4 times the former. However, the BRI participants are doing
better at creating jobs. The average number of employees is about 220 per month for the non-BRI
countries (regions), and corresponding number for the BRI participants is about 400, which is
twice as large as the former. The differences among these three indicators may suggest, to some
extent, that the BRI participants achieve higher results in terms of average capital and average
employees for each greenfield investment project.

TABLE 2 Variables and definitions.

Variable Definition

capital;,, Capital inflows of greenfield investments ($ mil.)

project;,, Projects of greenfield investments

employee;, Employees of greenfield investments

Siy The stringency index variable, which equals the stringency index when country
(region) ¢ has implemented a lockdown measure in period ¢ and 0 otherwise

case, Number of new confirmed COVID-19 cases per month

death,, Number of new deaths by the COVID-19 per month

Inex,., ; Logarithm of the one-period lagged exchange rate against the USD

Intr,, Logarithm of the one-period lagged ratio of total trade with respect to GDP

U q_; One-period lagged uncertainty index
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TABLE 3 Variables and statistics.

Non-BRI countries

Full samples BRI participants (regions)

Variable Obs. Mean Std. Obs. Mean Std. Obs. Mean Std.

In capital,, 14,152 3.19 1.73 5149 3.33 1.62 9003 3.11 1.79
In project,, 14,156 0.57 0.73 5149 0.47 0.63 9007 0.63 0.77
In employee,, 14,151 4.50 1.53 5148 4.76 1.53 9003 4.35 1.52
Sl 14,156 31.11 32.76 5149 29.86 32.51 9007 31.82 32.88
In case,, 14,156 5.13 5.49 5149 4.52 5.08 9007 5.48 5.68
In death,, 14,156 2.99 3.79 5149 2.34 3.39 9007 3.37 3.95
Inex,, ; 8257 1.50 2.29 2753 2.67 2.42 5504 0.92 1.97
Intr,, , 8160 0.67 0.53 2663 0.85 0.60 5497 0.58 0.46
Ung,_; 8257 0.35 0.28 2753 0.21 0.15 5504 0.42 0.31

Note: The lagged control variables lose several observations due to the fact that these greenfield investments are discontinuous,
i.e., they only happen once in a given month.
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FIGURE 2 The mean of capital inflows ($ mil.) per month of greenfield investments.

The following empirical analyses are performed using the 78 sample countries and regions.
Heterogeneous analyses of groups participating in and outside the BRI will be presented in Section 5.
3.2 | Basic empirical findings

This section examines the impact of the COVID-19 pandemic on greenfield investments for
the whole sample. Table 4 depicts the empirical results based on Equation (1). The pandemic
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FIGURE 3 The mean of newly signed project counts per month of greenfield investments.

600 | Employees

550

500

450

400

350

300

250

200

150

100 :
N 222222222888 8888888888888y ¢4
E38EFERF58 3555577583888 85823%

—All —o— BRI ====not BRI

FIGURE 4 The mean of employee counts per month of greenfield investments. Data Source: FDI Markets.

significantly reduced greenfield investments, with significant negative shocks on all three in-
dicators, that is, capital inflows, projects, and employees. Clearly, the failure in a host country
(region) to take effective measures to control the pandemic severely hampers its ability to at-
tract greenfield investments. It is worth noting that there is no significant impact of the control
variables on greenfield investments, including the exchange rate, the trade/GDP ratio, and the
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TABLE 4 Results of the impact of the lockdown measure (si,, variable) on greenfield investments.

DV In capital In project In employee

Column @ 2) 3)

Sig —0.0068*** —0.0045%** —0.0063%**
(0.001) (0.001) (0.001)

Inex,, , 0.0495 0.1148 —0.0051
(0.294) (0.152) (0.249)

Intr,, —0.0405 0.0293 0.1271
(0.139) (0.098) (0.139)

ung, —0.0517 0.0369 —0.0065
(0.089) (0.053) (0.075)

it YES YES YES

S YES YES YES

T YES YES YES

Dyear YES YES YES

Constant 3.6335%** 0.9173%** 4.6182%**
(0.485) (0.250) (0.487)

Obs. 8160 8161 8159

Adj. R-squared 0.0301 0.0671 0.0308

Note: 1. Cluster robust standard errors in parentheses. 2. ***p <.01, **p <.05, *p<.1.

uncertainty index. This may be due to the uncontrolled group differences between BRI and non-
BRI countries (regions), which is supported by the findings to be discussed in Section 4.

3.3 | Heterogeneous impacts in different locations

The pandemic first broke out in Asia, followed by the Americas and Europe being the worst af-
fected. Some countries have experienced waves of outbreaks as the pandemic continues and new
variants of the virus emerge. This section examines whether the impact of COVID-19 on green-
field investments is heterogeneous in different countries (regions) by grouping them according
to the continents where they are located.

The findings reported in Figure 5 show that greenfield investments in the Americas and Asia
have been severely hit by the pandemic, with significant declines in capital inflows, projects, and
employees. COVID-19 also significantly reduced greenfield investments in Europe. Other conti-
nents are found to have suffered much less.

The results of this section show that the negative impact of the pandemic on greenfield in-
vestments is heterogeneous across regions. The worst declines in greenfield investments occur
in the Americas, Asia, and Europe; whereas the declines in other continents are relatively mod-
erate. This heterogeneity could be explained by the concentration of epicentres in the Americas,
Europe and Asia, which accentuates the negative impact of the epidemic. It may also indicate
that better prevention and control, and therefore fewer infections and deaths, are conducive to
strengthening greenfield investments under downward pressure.
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FIGURE 5 The heterogeneous impacts of the pandemic on greenfield investments in different continents.
Note: AME denotes the Americas, ECA denotes Europe and Central Asia, MEA denotes the Middle East and
Africa, and AO denotes Oceania and Asia other than the Middle East and Central Asia.

3.4 | Heterogeneous impacts in different sectors

While the pandemic severely affects greenfield investments, the sensitivity to such shocks may
be heterogeneous across sectors. Seven representative sector subgroups are identified to test this
possibility, including industries related to services, energy & materials, high-tech products & ma-
chinery, textiles & garments, medical products, consumer products, and transportation. Table 5
illustrates the industries in each sector.

The results of the heterogeneous impact test on greenfield investments in the different sectors
are given in Figure 6. Overall, the industries related to services, high-tech products and machin-
ery products have suffered the most notable shocks with significant declines in capital inflows,
projects and employees. There are significant declines in the numbers of projects and employees
of greenfield investments in transportation-related industries. Moreover, the numbers of proj-
ects notably decrease in the industries in connection with textiles & garments and consumer
products. These sectors are usually dependent on active individual economic activities or highly
embedded in the global value and supply chains (Stollinger, 2021). The restrictions such as home
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TABLE 5 Seven representative sectors and the industries comprising each sector.
Sector Industry
Services The real estate, financial services, software & IT services, business
services, leisure & entertainment, hotels & tourism, and
healthcare
Energy & Materials Ceramics & glass, coal, oil & gas, renewable energy, building

materials, chemicals, paper, printing & packaging, minerals,
plastics, metals, rubber, and wood products

High-tech & Machinery Electronic components, communications, industrial equipment,
automotive components, non-automotive transport OEM, business
machines & equipment, biotechnology, engines & turbines,
aerospace, automotive OEM, space & defence, and semiconductors

Textiles Textiles and garments

Medical products Pharmaceuticals, healthcare and medical devices

Consumer products Food, beverages and consumer products

Transportation Air transportation, rail transportation, truck transportation, water

transportation, support activities for transportation

quarantine and suspension of international air travel to prevent and control the outbreak seri-
ously undermine such activities. The transport of raw materials and intermediate goods is stalled
or interrupted due to the collapse of international flights as well as port congestion and container
shortages in international shipping. Consequently, the relevant production and commercial ac-
tivities of these sectors are hindered.

4 | HETEROGENEOUS IMPACTS IN GROUPS
PARTICIPATING IN AND OUTSIDE THE BRI

The analyses in this section focus on whether the BRI helps mitigate the impact of the pandemic
on greenfield investment by comparing and finding differences in the results between the two
groups, i.e., countries and regions participating in and outside the BRI.

4.1 | Baseline empirical findings

The BRI, launched by China in 2013, aims to deepen multilateral economic and commercial
cooperation with the BRI participants. One of the key objectives of this initiative is to expand
investment areas and encourage Chinese companies to invest in infrastructure construction and
industries in the BRI participants (Lv et al., 2019). By August 2021, 39 of the 78 sample countries
and regions in this paper had participated in the BRI. This section divides the samples into two
groups, that is, group 1 consists of the 39 BRI participants and group 2 consisting of the other
39 non-BRI countries (regions). The two groups are, respectively, tested based on Equation (1)
to compare whether there are significant differences between the results of the two groups, thus
identifying whether this initiative helped to mitigate the negative impact of the pandemic on
greenfield investment.
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Table 6 shows the impact of the pandemic on greenfield investments in the two groups, with
the use of the DID term si,. The pandemic has significantly negative impacts on both groups
based on three different greenfield investment indicators, i.e., capital inflows, projects and em-
ployees. The impacts of the control variables are heterogeneous. Specifically, the exchange rate
can promote the growth of investment flows and the number of projects in the BRI group. As
to the non-BRI group, it has a negative but insignificant effect. Similarly, the trade/GDP ratio
is found to have raised the numbers of projects and employees in the BRI group, although it is
found to have significantly reduced investment flows in the non-BRI group. This heterogeneity
may imply that for BRI members, a more open and outward-oriented economic structure is fa-
vourable for them to attract greenfield investment projects and create more jobs. As for the non-
BRI countries (regions), they failed to attract greenfield investments through more international
trade during the sample period.

On this basis, seemingly unrelated regressions (SUE) are performed to test whether there are
significant differences between the impacts of the pandemic on the two groups. The p-values
of the SUE tests are reported in the last row of Table 6. The negative impacts of the si,, variable
on the inflows and employment in the BRI participants decrease less than those in the non-BRI
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FIGURE 6 Results of the heterogeneous impacts of the pandemic on greenfield investments in different
sectors.
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TABLE 6 Results of the two groups using the DID model.
In In

DV In capital In capital In project In project employee employee

Group BRI Non-BRI BRI Non-BRI BRI Non-BRI

Column @ ()] 3 C) O] (6)

Sie —0.0058**%*  —0.0074***  —0.0048*** —0.0044%** —0.0059%*%*  —0.0065%**
(0.002) (0.002) (0.001) (0.001) (0.002) (0.002)

Inex,, 0.7050* —0.2554 0.4052%* —0.0625 0.5811 —0.2418
(0.379) (0.507) (0.230) (0.244) (0.350) (0.397)

Intr,,_, 0.1541 —0.3562* 0.1715* —0.1829 0.3481%* —0.2249
(0.176) (0.192) (0.101) (0.137) (0.159) (0.166)

Ung, 0.0757 —0.0588 —0.0389 0.0367 0.1722 —0.0209
(0.266) (0.097) (0.169) (0.060) (0.253) (0.078)

Hi YES YES YES YES YES YES

Sui YES YES YES YES YES YES

7 YES YES YES YES YES YES

Dyear YES YES YES YES YES YES

Constant 1.3270 4.1101%** —0.2607 1.3909%** 3.0795%** 5.0848%***
(1.138) (0.506) (0.669) (0.257) (1.079) (0.508)

Obs. 2664 5496 2664 5497 2664 5495

Adj. 0.0334 0.0399 0.0369 0.0867 0.0349 0.0441

R-squared
SUR test .030 .309 .054
p-value

Note: 1. Cluster robust standard errors in parentheses. 2. ***p <.01, **p <.05, *p <.1.

countries (regions), while there is no significant difference in terms of investment projects. It can
be supported to some extent that the BRI is conducive to withstanding the shocks caused by the
pandemic.

4.2 | Heterogeneous impacts in different sectors

4.2.1 | Results of the BRI participants
In accordance with the grouping methodology in Section 3.4, this section examines the heteroge-
neity of new investments in different sectors in the BRI participants. Results reported in Table 7
show that the service-related industries are mostly affected by the pandemic. There are also sig-
nificant contractions in the number of projects in the relevant sectors connected with transporta-
tion, textiles & garments, and consumer products. The number of employees has also declined in
the energy- and material-related industries.

However, there is no significant decline in the greenfield investments received by the BRI
participants in those sectors related to medical products, high-tech products and machinery
products, suggesting that these sectors have better withstood the negative shocks of the
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pandemic. Interestingly, BRI participants show a growing but insignificant trend in their capital
inflows and employees of the greenfield investments in the medical-related sectors. This is to
some degree consistent with the fact that the medical sector, particularly the pharmaceutical in-
dustry, has been the “winner” during the pandemic. A typical example is Ireland, a BRI partici-
pant that became the only EU country with a positive growth rate in 2020, precisely due to the
relative importance of this industry.

4.2.2 | Results of the non-BRI countries (regions)

Similar heterogeneous tests of greenfield investments in different sectors are conducted in the
non-BRI countries (regions) as reported in Table 8. Several sectors have declined significantly
during the pandemic in capital inflows, projects and employees, including the industries related
to services, transportation, high-tech products and machinery. Employment in the medical in-
dustry has also fallen. This may, in part, indicate that this sector is likely to recover from the
pandemic, without significantly reducing the number of projects. Whereas the industries related
to textiles & garments, consumer products, energy and materials show notable decreases in their
greenfield investment projects, implying a likely lack of potential for future development. A
conservative outlook on the growth expectations of these industries is recommended over the
coming period.

4.2.3 | A comparison in BRI and non-BRI countries (regions)

The heterogeneity of the sectoral analyses in both groups is summarised in Figure 7 and
Table 9. The commonality is that the greenfield investments of the two groups have experi-
enced declines in the sectors connected with services, textiles & garments and consumer prod-
ucts. As to the transportation-related industries, the three indicators significantly decrease in
the non-BRI group, while the decline in the BRI group primarily shows in project numbers.
Similar conservative optimisms are suggested in these sectors in both groups. Regarding the
energy- and material-related industries, the BRI and non-BRI groups sustained negative but
heterogeneous impacts, with the former's employment decline and the latter's project number
contraction.

The two characteristics are (1) there are more declining sectors among the non-BRI coun-
tries (regions), particularly in the medical, high-tech and machinery-related industries, and (2)
there are interesting findings with respect to the medical-related industry, where the BRI group
shows insignificant growth in capital inflows and jobs, consistent with the participants’ success
in this industry during the pandemic. These observations at the sector level may provide some
support that the BRI is helpful in resisting the shocks posed by unforeseen events such as the
COVID-19 pandemic and maintaining the attractiveness of greenfield investments under down-
ward pressure.

'Many thanks to the reviewer for pointing out this case.
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FIGURE 7 Results of the heterogeneous impacts of the pandemic on the two groups in different sectors.

5 | ROBUSTNESS CHECKS

5.1 | Parallel trend test

The DID analysis requires that the treatment and control groups move towards a common trend
before the pandemic, i.e., the so-called parallel prior trend; otherwise, it fails. To test whether the

parallel prior trend condition is satisfied, an event study is introduced in Equation (2):
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TABLE 9 Summary of the decreases in different sectors in the two groups.

Energy&  Medical High-tech & Consumer Tran-
Services Materials products Machinery Textiles  products sportation

BRI

Capital *

Project * * * *

Employee ¢ *
Not BRI

Capital * * e

Project * * * * * *

Employee % ¢ Y *

Note: % denotes p<.01, and ¥ denotes .01<p<.1.

k=12 .
INFDI; = o+ Py Y, ke LT 1{period,, =k} + p,lnex,,_, + pslntr.,_, @

+ ﬂ4uic,q—1 + Hit + 6ci + Yt + (pyear + Ecit

where 1{period, =k} is an event time indicator equal to 1 when period,, =k, and 0 otherwise. period,,
indicates how long before the lockdown is imposed, for example, period,,= —3 means 3 months be-
fore country (region) ¢ is on lockdown. treat, is a dummy variable that equals 1 when country (region)
cimplements a lockdown measure and 0 otherwise. Other variables are defined in Equation (2). This
event study essentially tests whether there is a significant difference between the treatment and con-
trol groups in the 12 consecutive months before and after the lockdown.

Figure 8 reports the results of the event study. Regarding the capital inflows and employees
of greenfield investments, the confidence intervals of the coefficients for these two indicators
contain 0 in the entire period prior to the pandemic as well as in the first 2months with the
lockdown's implementation, implying that there was no significant difference between the treat-
ment and control groups. As to the project indicator, the confidence intervals of the coefficients
mostly contain 0 in the same period except in the 7th month before the pandemic. While the
greenfield investments of the samples decline significantly in the 3rd to the 8th months after the
lockdown. Overall, the results of the parallel trend test on the samples support the validity of
the DID design.

This paper suggests that the BRI plays a role in the FDI attraction of the BRI participants,
therefore, it is necessary to perform respective event studies on countries and regions partici-
pating in and outside the BRI. Figure 9 shows the results of the event studies of the two groups.

In the BRI group, treatment and control samples show no significant difference in terms of
capital inflows, projects and employees during the 12 months prior to the lockdown, meeting the
parallel trend requirement. There are significant contractions in capital inflows and employees
after the lockdown, being consistent with the aforesaid findings in this paper.

As for the non-BRI countries (regions), the confidence intervals of the coefficients on capital
inflows and employees do not contain O prior to the pandemic. Those on the project indicator
essentially contain 0, except in the 2nd and 3rd months prior to the pandemic. Overall, the use of
DID design is acceptable. However, the three greenfield investment indicators drop significantly
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FIGURE 8 Results of the event study of all the samples. Note: Before 1 (after 1) to before 12 (after 12)
denote the 12months before (after) the lockdown measure(s) were implemented.

after the lockdown, capturing the significant damaging effects of the COVID-19 on the non-BRI
group.

5.2 | Robustness test using the numbers of confirmed cases and
deaths as COVID variables

The aforementioned DID design is carried out based on the lockdown measures due to the pan-
demic. It is necessary to further test the validity of the DID design, considering that the lockdown
measures in fact lag behind the outbreaks of the COVID-19. This section performs robustness
tests using the numbers of confirmed cases and deaths directly caused by the pandemic as follows:

InFDI ;= By + p1InCOVID ; + Brlnex, ;i + Bslntre;_y + Pauic g,
tHyt 5ci v+ (pyear +Eci

()
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FIGURE 9 Results of the event study of the two groups. Note: Before 1 (after 1) to before 12 (after 12)
denote the 12 months before (after) the lockdown measure(s) were implemented.

where FDI

Ci

. denotes greenfield investments flowing into country (region) c in sector i and month .

COVID,, denotes the COVID-19 pandemic, measured by the numbers of new confirmed cases (case)
and deaths (death) in time period ¢t. Other variables are defined in Equation (1).

Table 10 reports the empirical results based on Equation (2). The COVID-19 variables
have significant negative impacts on the capital inflows, projects, and employees of greenfield

85UB0| 7 SUOWILIOD BAIe8.1D) 8|cedt|dde 8Ly A peussnob a1e Sapoile YO ‘8sn 4O Sa|ni 10} Akeiq1 T 8UIJUO A8|IM UO (SUOIIPUOD-PUR-SLLBIALIOD A8 |IM A Aq 1 )BUIIUO//SANY) SUORIPUOD pue SWie | U1 38S *[£202/80/TE] U0 Areiqiauliuo Aeim ‘Aisieniun Bueiyz Aq 0LyET 90MYTTTT'OT/I0pALI0Y A8 | IM AReiq 1 UIIUO//STIY WOy papeojumod ‘0 ‘TOL6.9YT



14679701, 0, Downloaded from https:/onlinelibrary.wiley.com/doi/10.1111/twec.13470 by Zhejiang University, Wiley Online Library on [31/08/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

=
<
=
&)
Z
<
s
T >dy ‘S0 > iy ‘TO" > Ay "T "SOSOYIUDIRA UT SIOLIS PIBPUELIS JSNQOI 1SN T :2JON
Z1€0°0 £590°0 01£0°0 £1£0°0 £990°0 LOE00 paitenbs-y (py
65T8 1918 0918 6518 1918 0918 'Sq0
(SS¥°0) (90z°0) ((44200)) (99%°0) (1€£2°0) (Ssv°0)
sxxCCOV'V #5xxE06LL°0 #xx919€°€ #xxLOLYV'Y #xxSVE]0 #xx96LY'¢ juejsuo)
SHA SHX SHA SHA SHX SHA ol
SHA SHA SHA SHA SHA SHA 4
SHXA SHA SHXA SHA SHA SHA Yo
SHA SHA SHA SHA SHA SHA "
(280°0) (850°0) (860°0) (8,£0°0) #90°0) (¥60°0)
6SL0°0— 6200°0— €SET0— €260°0— 1910°0— 1LYT0— =byn
(9v1°0) (zot'0) (0¥1°0) #ST1°0) (Lo1°0) (0ST°0)
S6£0°0 00£0°0— 6LET0— 0990°0 1€T0°0— 890T°0— g
] (L61°0) (zero) (s¥T°0) (sTz0) (6£T°0) (eLeo)
m 96¥7°0 #+0ELT 0 9S¥€°0 €LTT°0 L961°0 L96T°0 ™7xa ug
m (z10°0) (900°0) (210°0)
m %x5xLSV0°0— %xx66C0°0— xxL1S0°0— ﬁ.&ﬂﬁmﬁ uf
—
Wo (600°0) (500°0) (600°0)
2 wxSTH00— 4k L 6T00— #4x9870°0— Paspo uf
—~
) (©) (9] ) (© @ (D) uwnjoy
T
> 2ado1dwa uy 192f04d uy 1o11dpo uy 2adojduia uy 392[0.4d Uy 1o1dod Uy Ad
w
- "SJUQUISAAUL p[ouaaId uo orwapued 6T-QIAOD dyi Jo wedwiayijosynsay 01 ATV L
M



FANG ET AL.

}@’ The World Economy ~W] ]_EYJﬁ

investments. The results are consistent using the numbers of monthly new confirmed cases and
deaths. These findings also support the robustness of the results of the DID analyses reported in
Section 4.

The robustness checks are further performed for the two groups, i.e. the BRI participants
and the non-BRI countries (regions). Tables 11 and 12 show the impacts of the pandemic on
the greenfield investments in the two groups, with the respective use of the variables case and
death. The two COVID-19 variables have caused significant negative impacts on the three
greenfield investment indicators, i.e., capital inflows, projects and employees. Consistent re-
sults are obtained using the number of new confirmed cases and deaths to represent the
pandemic.

On this basis, SUE tests are performed to study whether there are significant differences
between the results of the two groups. The results and p-values of the SUE tests are reported
in the last rows of Tables 11 and 12. The results in Table 11 show that the inflows and em-
ployment of the BRI participants decrease less than those of the non-BRI countries (regions),
while there is no significant difference in the decline in projects. Table 12 reports the re-
sults using the number of monthly deaths as the COVID-19 variable, which supports that the
BRI participants experienced a less decline than the non-BRI countries (regions) in all three

TABLE 11 Results of the two groups using the case variable.

In In

DV In capital In capital In project In project employee  employee

Group BRI Non-BRI BRI Non-BRI BRI Non-BRI

Column (€Y ) (3) (C)) (5) (6)

In case, —0.0407** —0.0538%**  —0.0296%** —0.0301***  —0.0386™*  —0.0496***
(0.016) (0.009) (0.009) (0.005) (0.017) (0.008)

Inex,, 0.9936* —0.1938 0.6034* —0.0343 0.8477* —0.1784
(0.549) (0.498) (0.323) (0.241) (0.495) (0.389)

Intr,, 0.1401 —0.4892%** 0.1596 —0.2585%* 0.3337%** —0.3462%*
(0.172) (0.197) (0.100) (0.121) (0.156) (0.151)

Ung 0.0275 —0.1473 —0.0683 —0.0086 0.1300 —0.1071
(0.206) (0.101) (0.117) (0.075) (0.193) (0.084)

Hie YES YES YES YES YES YES

O YES YES YES YES YES YES

7 YES YES YES YES YES YES

Dyear YES YES YES YES YES YES

Constant 0.5455 4.1140%** —0.7813 1.41171%%* 2.3705 5.0847%**
(1.546) (0.507) (0.920) (0.256) (1.419) (0.513)

Obs. 2664 5496 2664 5497 2664 5495

Adj. 0.0341 0.0402 0.0354 0.0860 0.0350 0.0450

R-squared
SUR test .012 .215 .012
p-value

Note: 1. Cluster robust standard errors in parentheses. 2. ***p <.01, **p <.05, *p<.1.
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TABLE 12 Results of the two groups using the death variable.
In In
DV In capital In capital In project In project employee employee
Group BRI Non-BRI BRI Non-BRI BRI Non-BRI
Column @) @) 3) @ 5) ()
In death,, —0.0383** —0.0582%**  —0.0220** —0.0343%** —0.0339* —0.0542%**
(0.016) (0.013) (0.010) (0.007) (0.019) (0.013)
Inex,, 0.9811* 0.0627 0.5326* 0.1241 0.8100 0.0633
(0.553) (0.436) (0.288) (0.205) (0.493) (0.330)
Intr,,, 0.1191 —0.5267***  0.1470 —0.2836** 0.3149%*  —0.3822%*
(0.166) (0.194) (0.095) (0.121) (0.147) (0.153)
Uhg, 0.0842 —0.1400 —0.0193 —0.0105 0.1871 —0.1025
(0.207) (0.105) (0.128) (0.072) (0.194) (0.091)
i YES YES YES YES YES YES
Sui YES YES YES YES YES YES
7 YES YES YES YES YES YES
Dyear YES YES YES YES YES YES
Constant 0.6286 3.9997*** —0.5514 1.3328%** 2.5288* 4.9759%**
(1.536) (0.459) (0.817) (0.223) (1.398) (0.489)
Obs. 2664 5496 2664 5497 2664 5495
Adj. 0.0331 0.0406 0.0287 0.0878 0.0335 0.0456
R-squared
SUR test .019 .089 .022
p-value

Note: 1. Cluster robust standard errors in parentheses. 2. ***p <.01, **p <.05, *p <.1.

indicators of greenfield investments. These results are consistent with the aforementioned
findings that BRI is helpful for mitigating the downside impacts of the pandemic on green-
field investments.

6 | CONCLUSIONS

This paper uses a large panel dataset comprising 78 countries and regions to study the impact
of the COVID-19 pandemic on greenfield investments and then discusses whether this shock is
heterogeneous across countries (regions) and sectors. It pays special attention to whether the
BRI, a regional cooperation initiative, can help mitigate such shocks. Three variables are used
to measure greenfield investments, namely capital inflows, projects and employment. Monthly
data are collected from January 2019 to August 2021. The stringency index is used as the core
explanatory variable to perform a DID analysis, which denotes the lockdown measure due to the
COVID-19 pandemic. Two indicators are used to measure COVID-19 in the robust check, i.e.,
the number of new confirmed cases and deaths. The main findings and policy recommendations
are summarised later.
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The COVID-19 pandemic causes significant declines in greenfield investments. Heterogeneous
tests conducted in different locations show that the pandemic has the greatest impact on host
countries (regions) in the Americas, Europe and Asia, the epicentres of the global pandemic.
Further tests of sectoral heterogeneity identify several sectors that are hit hard, including the
industries related to services, transportation, textiles & garments, consumer products, high-tech
products and machinery products.

On this basis, the respective tests are performed in the countries and regions participating in
and outside the BRI. Both groups have experienced significant decreases in the three indicators
of greenfield investments, namely capital inflows, projects and employees. Further, SUE tests
show that the decline in BRI members is significantly less than that of the non-BRI countries
(regions). In other words, these findings support that the greenfield investments in the former
have performed better than the latter during the pandemic, providing evidence that the BRI can
help counteract the impact of the pandemic on greenfield foreign investment. Further robustness
checks with the use of the two COVID-19 variables have drawn consistent findings, supporting
the robustness of the DID design.

The results of the sectoral tests likewise show a certain degree of heterogeneity. In the
transportation-related industries, there shows particular declines in the projects and employees
of the greenfield investments in the BRI participants. Both groups have seen declines in the in-
dustries related to services, transportation, textiles & garments, consumer products, energy and
materials. However, the medical-related industry shows heterogeneous performance during the
pandemic, with a significant decrease in the number of employees in the non-BRI group and
an insignificant rise in capital inflows and employees in the BRI participants. Besides, the three
greenfield investment indicators for the non-BRI group show a particular decline in high-tech
and machinery-related industries.

Certain policy recommendations can be suggested based on the research findings. First, the
prevention and control of the COVID-19 pandemic are important prerequisites for resuming
economic activities and attracting FDI. The declines in greenfield investments are more pro-
nounced in regions with severe contagion and fatality. Second, the BRI participants have proven
to be more resilient to pandemic shocks. As the main initiator of the BRI, China is suggested to
have actively used this initiative, as well as the newly signed RCEP (Regional Comprehensive
Economic Partnership), to expand partnerships and deepen cooperation with the BRI partici-
pants. Finally, it is recommended that firms undertaking foreign investment activities refocus
their investments appropriately and increase their investment footprint in the post-pandemic
era, and the medical, high-tech and machinery-related industries are recommended in the future
greenfield investments flowing into the BRI participants.
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