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Abstract

Purpose – The purpose of this paper is to investigate the impact of COVID-19 pandemic on the changing
relationship between technology and economic activity in MENA countries.
Design/methodology/approach – The generalized method of moments (GMM) was applied to explore the
presence of dynamic causality between technology, inflation, unemployment, foreign direct investment, trade
opening, gross fixed capital formation and economic growth for 14 MENA countries before and after
COVID-19.
Findings – Empirical evidence shows that the economic predictor variables change signs and impact
negatively the economic growth as a result of the adverse consequences of the MENA health crisis. More
interestingly, there is a unique, positive, meaningful relationship between ICT and economic growth.
Originality/value – The results show that economic resilience in MENA is significantly affected by digital
infrastructure during the epidemic crisis. The authors conclude that macroeconomic adjustment and
innovation improve the predictive performance of the health newsmodel. Countries could take strongmeasures
to support new strategies to strengthen their innovation competitiveness.
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1. Introduction
The Tunisian revolution of 2011 has inspired other countries in the Middle East and North
Africa (MENA) namely Egypt, Libya, Jordan, Syria, Morocco and Bahrain. Political
uncertainties have affected economic activity, financial markets and innovation in these
countries (Ben Romdhane Loukil, Loukil, & Kammoun, 2021; Samitas, Kampouris, & Umar,
2022; Kammoun, Ben Romdhane, & Fakhfakh, 2020a; Kammoun Loukil, & Ben Romdhane,
2020b). In January, 2020, the World Health Organization (WHO) announced an international
public health emergency prior to the formal declaration of COVID-19 as a pandemic.
Travelers from Italy, China and other affected countries are at risk of introducing Covid-19
into the MENA region. According to the World Health Organization (2020), this global
pandemic of coronavirus disease (COVID-19) is ranked among the most serious health crises
in human history (Almarayeh & Almarayeh, 2021). After a short period of time, some
countries have already been affected. Most serious, from the date of completion of this study,
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Reuteurs (2021) showed the spread of the epidemic that the United Arab Emirates has
recorded 740,362 contamination cases and 2,139 deaths; Iraq has had 2,062,863 cases of
contamination and 23,344 deaths; Bahrain had 277,040 cases of contamination and 1,393
deaths; Egypt had 336,582 cases of contamination and 19,011 deaths; and Saudi Arabia had
548,930 cases of contamination and 8,804 deaths. As an attempt to limit the rapid spread of
COVID-19, governments in pandemicMENA countries have put in place several preventative
measures such as social distancing, canceling events and closing schools. As a result, many
economic activities have been influenced, such as business, trade, transport, services and
production. At the beginning of this pandemic, the MENA economy suffered a major shock
and significantly reduced themainmacroeconomic variables, namely gross domestic product
(GDP), which contracted by 5.4%. This fall is explained first by the price of oil which is
recorded a significant decrease in the price of crude oil from USD 68.90 at the beginning of
January 2020 to USD 50 on February 28, 2020. Second, by the increase in food prices that has
increased bymore than 20% since February 14, 2020. According to the United Nations (2020),
the Arab region experienced a 45% drop in its foreign direct investment (FDI) flows in 2020.
Several empirical studies have been developed to assess the impact of corona virus disease on
financial systems (Alfaro, Chari, Greenland, & Schott, 2020; He, Liu, Wang, & Yu, 2020;
Zhang, Hu, & Ji, 2020; Ali, Alam, & Rizvi, 2020; Ashraf, 2020; Ftiti, Ben Ameur, & Louhichi,
2021; among others). Other studies analyzed the economic impact at the beginning of
COVID-19 (Abdelkafi, Loukil, & Ben Romdhane, 2022; Baldwin&Tomiura, 2020; Gans, 2020;
Susskind & Vines, 2020; among others).

In addition, a limited number have analyzed the impact of COVID-19 on digital
infrastructure (Ben Romdhane & Mefteh, 2022; Al-Thaqeb, Algharabali, & Alabdulghafour,
2020; Mnif & Jarboui, 2021; Bhargava & Shewade, 2020). This literature, to our knowledge,
has neglected to expose the relationship between the intensity of this virus, macroeconomic
aggregates and technology collectively.

This study aims to assess the resilience of the determinants of economic growth during the
epidemic crisis through somemacroeconomic and technological aggregates. The choice of the
MENA area justifies its diversification and resilience to economic and political
transformations. More importantly, it enjoys a privileged geographical location with
access to large markets, a young and increasingly educated population and comparative
advantages in several sectors such as industry, renewable energy and tourism.

The empirical study is based on the production function approach where GDP depends
on the unemployment rate, the inflation (INF) rate, gross fixed capital formation (GFCF), FDI,
trade opening, the rate of Internet use is an information and communication technology (ICT)
proxy and the number of deaths occurring through a COVID-19 proxy for 14MENAcountries
over two periods from 2001 to 2018 and 2019 to 2021, assessing the issue of the first and
second waves of disease.

The rest of the article is organized as follows. Section 2 provides an overview of the
literature on the impact of political and epidemic uncertainty on macroeconomic aggregates
and technology in the MENA area. Section 3 describes the sample and the methodology.
Section 4 presents the main results and discussion. Section 5 gives conclusion and policy
implications.

2. Literature review
The relationship between uncertainty and economic activity has been documented in the
literature. In the Asian context, Sharma and Kautish (2020) analyzed the effect of financial
sector development on GDP growth over the period 1990–2016. The empirical results show
that in the long term the stock market and the banking sector are essential determinants of
economic growth. They concluded that to achieve sustainable growth, policy makers need to
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take the holistic approach that can be ensured by improving the quality and reach of financial
services in these Asian countries. In the same order of ideas, Sharma, Kautish, and Kumar
(2018) studied the determinants of economic growth in India during the period 1971–2016.
Using the Autoregressive Distributed Lag (ARDL) model, they found that in the long run,
foreign aid, government final consumption expenditure and FDI have a positive and
significant impact on economic growth, whereas economic growth was negatively influenced
by the exchange rate and the development of human capital. In the same way, Sharma,
Kautish, and Kumar (2019) clarified the impact of external and internal determinants of INF
in India during the years 1978–2015. Through the ARDL model, the results of the study
revealed that oil consumption has a direct impact on domestic prices. Similarly, due to the
increase in employment, INF tends to increase in the long term. Furthermore, the relationship
between deficit financing and the domestic price is found to be negative and significant, while
the impact of FDI on the domestic price is found to be inconclusive in the long run. Sharma
and Kautish (2021) analyzed the implications of foreign aid on GDP per capita in the seven
middle-income countries of South and Southeast Asia from 1990 to 2016. Using the model of
least squares, they found that the aid-policy interaction has a significant and positive impact
on economic growth in the region. Economic literature shows great interest in the relationship
between international trade, FDI and technology on capital accumulation, productivity and
GDP. Alshamsi, Bin Hussin, and Azam (2015) examined this relationship between the rate of
INF and GDP per capita on inward FDI inflows into the United Arab Emirates (UAE). On the
basis of annual data for the period 1980–2013, the ARDL estimate showed that INF has no
significant effect on FDI inflows while the proxy of GDP per capita used for market size has a
significantly positive impact on FDI inflows. Innovation in developed (technologically
advanced) and developing (technologically less advanced) countries has once again become
an unavoidable topic of debate in the theories of international trade and endogenous growth.
Romer’s model and the Schumpeterian approach to growth (Aghion & Howitt, 1992) stress
that openness to international trade and FDI, if it is beneficial, is because it increases
incentives to innovation, by increasing the size of the market and consequently the rent of
monopoly and economic growth. Despite all these non-adverse factors the MENA area is
considered as a Greenfield opportunity for the expansion of FinTech. In this context, Saidi
andMefteh (2020) examined the relationship between FDI, ICT and transport for 63 countries
with different income levels over the period 2000–2016. Empirical results for GMMestimators
have shown that transport infrastructure and ICT are two positive determinants for economic
growth and FDI attractiveness. In the same vein, Ben Romdhane Loukil et al., (2021b)
analyzed digital infrastructure and institutional indicators for ten 10 MENA countries
between 2011–2014 and 2017. The empirical results show strong evidence of the crucial role
of freedom of investment and digital infrastructure.

Several empirical studies have been developed to assess the impact of corona virus disease
on financial and economic systems in the era of the pandemic. In this context, Ben Romdhane
and Mefteh (2022) analyzed the impact of the corona virus pandemic (COVID-19) on the
health, economic and social sector in the country Morocco, Algeria, Tunisia, Egypt (MATE).
Using the GMMmethod, they clarified the determinants of economic growth over the period
spanning 2001–2020. The empirical results show that the decline in economic growth in these
countries was triggered by a combination of high death rates, rising unemployment interest
rates and a decline in gross fixed capital expenditures on training and education. More than
that, we find that ICT plays a driving role in economic growth with a two-way link between
the Internet user and GDP. Abdelkafi et al. (2022) analyzed the impact of COVID-19 pandemic
on INF and exchange rate volatility. They used the dynamic panel data model to study the
effect of COVID-19 spread and the governments’ measures implemented in order to support
economies. They are based on monthly data from January to September 2020 for five Asian
countries (Malaysia, India, Indonesia, Japan and China) and five Latin countries (Argentina,
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Brazil, Mexico, Colombia and Ecuador). The results show that high infections negatively
affects exchange rate and INF; the governments’ responses increase INF and lead to a fall in
the exchange rate. Indeed, the implementation of health protocols that brought the countries
into a new economic and financial crisis as economic agents could not freely engage in
economic activities. Therefore, policy makers in both regions should invest in health
infrastructure to improve the capacity of the national health system to withstand the
epidemic of communicable diseases.

Altig et al. (2020) analyzed the degree of uncertainty about the pandemic in the United
States. They concluded with the ushering of huge jumps of uncertainty in response to the
pandemic and its economic benefits. They concluded that the increase in the number of
deaths is a major factor in the deterioration of GDP and output. In the European context,
B€uchel, Legge, Pochon, and Wegm€uller (2020) analyzed the effect of COVID-19 on
international merchandise trade in Switzerland. They confirmed 11% drop in trade during
the period between January and July. They approved that the severity of the containment
measures negatively affects Swiss trade flows. To avoid contracting the virus, households
reduce their consumption and labor supply (Eichenbaumand et al., 2020), while businesses
reduce their investments in response to declining demand, increasing uncertainty and labor
shortages. Even Yang et al. (2020) found that information systems and information
technologies play an important role in the health sector. This idea is confirmed by Chen, Del
Genio, Carlson, and Bosilovich (2008); Thompson, Whitaker, Kohli, and Jones (2019). In this
card, Mingis (2020) found a positive relationship between poverty and education during this
pandemic, especially in affected countries. He concluded that the shift to online education in
the Arab world is intensifying inequalities. These results are confirmed with studies by
Furman, Geithner, Hubbard and Kearney (2020), Keogh-Brown, Jensen, Edmunds, and Smith
(2020), Zhang et al. (2020) and Ali et al. (2020). This study is intended to complement previous
studies by analyzing the effectiveness of government actions on macroeconomic aggregates,
namely unemployment rate, INF, ICT, GFCF, trade openness (TO) and the number of deaths
due to Coronavirus as a proxy for the pandemic for the MENA region.

3. Materials and methods
The following section interprets the two data extraction models for the current empirical
survey. In addition, this section is classified into two sub-categories, the first being (1) data
and descriptive analysis and the second being (2) the empirical model and strategy for each
model. Descriptive analysis and data clarify data problems, data sources, variable reductions
and their descriptive analysis. The model and estimation strategy outline the econometric
model and evaluation strategy used for the current empirical survey.

3.1 Data and descriptive statistics
We use annual data from 2001 to 2018 and 2019 to 2021 to clarify the determinants of
economic growth before and after the COVID-19 pandemic. We extract as much data as we
can from the World Bank data. We apply GDP as a dependent variable, which is an
approximation of economic growth. The variable number of individuals using the Internet%
of the population is used as a proxy for ICT. In addition, the number of deaths is a proxy for
COVID-19 is collected from the Johns Hopkins University Coronavirus Resource Center (JHU-
CRC) website. We collect data on net inflows of FDI (% of GDP), TO (% of imports and
exports of GDP), INF rate (consumer price index), unemployment rate (labor force rate) and
GFCF (%annual growth rate). All data collected are presented in Table 1.

The data for the panel of 14 countries from theMENA region (Kuwait, Oman, Qatar, Saudi
Arabia, United Arab Emirates, Iran, Jordan, Lebanon, Turkey, Egypt, Algeria, Libya,
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Morocco and Tunisia) are used for empirical purposes. The choice of the MENA region is
justified by the fact that this region includes countries that have experienced political
changes during the same period, such as Tunisia, Libya, Egypt and Yemen. This political
instability exacerbates the difficulties faced by the authorities in managing the COVID-19
pandemic. In Lebanon, the collapse of the economy is having a catastrophic impact on public
services and people’s livelihoods. In Yemen and Syria, ongoing armed conflict combined with
the pandemic has further exacerbated the crisis.

Thus the selection of countries and variables was based essentially on the following:

(1) The MENA countries attempt to industrialize and develop their economic activities;
however, the propagation of corona virus affects the development. As a result, several
economic activities have been influenced such as trade, transport, production and
economic growth.

(2) At the commencement of this pandemic, the MENA economy endured a major shock
and significantly reduced the main macroeconomic variables namely GDP, which
was contracted by 5.4%. This fall is explained especially by the price of oil which
recorded a significant decrease in the price of crude oil fromUSD 68.9 in January 2020
to USD 50 on February 28, 2020.

(3) Additionally, amid the 1990s, MENA region countries adopted novel strategies to
boost their support to the worldwide economy. Furthermore, approximately 95% of
the MENA region nations are at the moment part of the WTO and have built up a
number of rules-based trading frameworks in order to decrease tax barriers.

Table 2 shows descriptive statistics of the data before and after COVID-19 crisis including
minimum, maximum, mean and standard deviation.

3.2 Correlation matrix
The correlation matrix below shows the correlation coefficients between the dependent and
independent variables. Only half of the correlation matrix will be displayed because a
correlation matrix is symmetrical. Notice that the correlation coefficients along the diagonal
of the table 3 are all equal to 1 because each variable is perfectly correlated with itself. These
cells are not useful for interpretation. Table 3 shows that economic growth is positively
correlated with the stock of foreign investment, GFCF andTO but, negatively correlated with
unemployment rate and COVID-19 variable.

3.3 Model specification
The underlying objective of our empirical study is to analyze the economic determinants of
economic growth for a sample of 14 MENA countries before and after COVID-19 and how the

Variable Definition and measurement

GDP growth Gross domestic products (annual %)
FDI Foreign direct investment net inflows (% of GDP)
INT Number of individual using internet % of population
INF Consumer price index
TO Sum of exports and imports of goods and services (% of GDP)
UMP The inactive population rate
GFCF Gross fixed capital formation (%annual growth rate)
COV Number of death due to COVID-19

Source(s): Authors

Table 1.
Description and
measurement of
variables
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Asian region is resilient to this epidemic. Specifically, the study aims to study the impact of
INF, unemployment rates (UMP), GFCF, Internet users (INT), TO and FDI net inflows on
economic growth before and after the COVID-19 pandemic. The economic variables used in
this study were collected from the World Bank. We make up our panel estimate of the
generalized moments method (GMM) in two models.

We use the log-transformation of variables andwewrite equation (1) with specification, as
follows:

lnYi;t ¼ α0þα1lnYi;t−1 þ α2lnINTi;t þ α3lnCOVi;t þ α4lnFDIi;t þ α5lnTOi;t

þ α6lnINFi;t þ α7lnUMPi;t þ α8lnGFCFi;t þ μi;t
(1)

where, i : The country.

t : The time dimension

μi;t : The error term of the model

α0 : Constant

The second model is dedicated to expressing the effect of Coronavirus on the growth of the
region’s MENA region from 2019 to 2021 using the GMM-GLS (generalized least squares)
estimator. The use of GMM-GLS regression is justified by the short epidemic period (T5 3)
while our sample is 14 countries (N5 14). Since the number of years is less than the number of
countries and our sample is reduced by input, we change the method and choose the GMM-
GLS estimate (Nijman & Palm 1991).

4. Results and discussion
Table 4 shows the results of the GMM estimation. There is a positive relationship between
economic growth and the macroeconomic variables. GFCF, FDI and TO positively affect
economic growth before COVID-19 period. This is due to the support for private sector
development over the past decades to ensure economic diversification. The positive reforms
have encouraged increased investment and economic growth. The results show that an
increase in GFCF of 1% leads to an increase in economic growth of 4.52%. This is confirmed
by the studies of Solow (1956), who stated that GFCF is the basis of economic growth.
Ugwuegbe and Urakpa (2013), d’Orji and Peter (2010) suggested that GFCF expenditures
enable the economic system to improve productive capacity. They contribute to innovation,
which aims to introduce new processes and products.

Recently, the shift in the structure of the economy away from the production of goods to
the provision of services, as well as the visible acceleration in the pace of technological

GDP Coef Std. Err z P > jzj [95% Conf. Interval]

ln1(GDP) 0.2859*** 0.0526 5.2154 0.000 �0.3265 �0.1529
LnTO 0.0652* 0.0496 1.6528 0.0526 �0.0195 0.1756
LnFDI 0.0157 0.0195 0.5234 0.2545 �0.0285 0.0415
LnINT 0.0016** 0.0008 2.2637 0.0123 �0.0021 0.0004
LnUMP �0.3015 0.2985 �1.0419 0.2254 �1.04963 0.2856
LnINF �0.0205** 0.0135 �1.4258 0.0228 �0.0496 0.0025
LnGFCF 0.0452* 0.0325 1.7132 0.0695 �0.0042 0.1362
Constant 0.1052 8.1452 0.0125 0.7856 �15.2635 16.1689

Note(s): ***, ** and * statistical significance at 1%, 5% and 10% levels, respectively
Source(s): Authors

Table 4.
Result of panel GMM

estimation before
Covid-19
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change, has increased the importance of the more intangible forms of GFCF. Our empirical
results confirm that FDI has a positive effect on economic growth. The results show that an
increase in FDI of 1% leads to an increase in economic growth of 1.57%. These results are
consistent with the findings of Abdouli and Hammemi (2017) for the MENA region; Feridun
and Sissoko (2011) for Singapore; Alshamsi et al. (2015) for the United Arab Emirates.
However, Ahmed (2012), Saqib, Masnoon, and Rafique (2013), Elboiashi, Noorbakhsh, Paloni,
and Azemar (2009) and Souman and Oukaci (2019) have confirmed that FDI has a negative
influence on output. Even for the Asian context, Sharma et al. (2018) found that in the long
run, foreign aid, government final consumption expenditure and FDI have a positive and
significant impact on economic growth. In the same direction, Sharma and Kautish (2021)
confirmed that foreign aid and GDP per capita have a significant and positive impact on
economic growth in the seven middle-income countries of South and Southeast Asia.

We also observe that TO positively affect economic growth. The effect is significant at the
10% level whichmeans thatwhenTO increases by 1%, economic growth increases by 6.52%.
The strong impact of TO is largely confirmed by Abdouli and Hammemi (2017). In the same
context, our results prove that INF has a negative impact on economic growth. The estimated
coefficient of �0.0205 implies that economic growth decreases by 2.05% if INF increases by
1%. This result is consistent with the findings of ThanhTung, ChiMinh, and Pham (2015) for
Vietnam. In India, Sharma et al. (2019) found that INF instability directly influences economic
growth. They found that oil consumption has a direct impact on domestic prices. Similarly,
due to the increase in employment, INF tends to increase in the long term.

Furthermore, the UMP does not affect economic growth. These results are not in
agreement with the finding of Misini and Badivuku-Pantina (2017) and Ellen and Wilson
(2019), who found a significant and negative association between unemployment and
economic growth in the case of Kosovo. In the Indian context, Sharma et al. (2018) found that
economic growth was negatively influenced by the exchange rate and the development of
human capital during the period 1971–2016.

In the second model (post-COVID), the study aims to expose the response of the
determinants of economic growth to the epidemic. In order to understand what factors
contribute to the economic resilience of the region in a context of shock, it is necessary to
know the characteristics of a region that lead to economic resilience. With the spread of the
COVID-19 pandemic in early 2020, MENA countries experienced a double health and
economic shock that confronted them with macroeconomic imbalances.

In response to the pandemic, MENA governments have moved quickly to implement
lockdowns, including curfews, social distancing and border closures. While these measures
have been fairly effective in limiting loss of life and alleviating pressure on health systems,
the consequences of lockdowns have severely affected economies in the MENA region, as
elsewhere. This is due to strict government responses to quickly control the spread of the
pandemic. This leads us to further study the resilience of this region to pandemic uncertainty
using the GMM-GLS (least generalized squares) estimate for the period 2019–2021 to assess
key economic drivers of post-COVID growth in Table 5.

The results of our second model are summarized in Table 5. We find a negative
relationship of (GFCF) with a coefficient of �1.98%. The World Bank (2020) and UNCTAD
(2020) confirmed these results, production decreased even with improved equipment and
investments. The confinement, the partial demobilization of the workforce is an important
factor in the decline in production. Second, we confirm a negative relationship between GDP
and FDI with a coefficient of �2.14%. Similarly, Ciobanu (2020) showed that all Central and
Eastern European countries may face a higher level of contraction due to the decline in FDI
flows. After the pandemic, the higher level of uncertainty regarding Turkey’s export
destinations leads to a lower economic growth rate in the country (Fang, Collins, &Yao, 2021).
The United Nations (2020) noted that FDI dropped by 45% in 2020. Border closure is a major
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factor in the slowdown of economic activity in theMENA region, OECD (2020). This allows us
to say that government actions such as containment and closure of schools and workplaces
contribute to the resilience of the MENA economy. This result is confirmed byMirza, Abaidi,
Naqvi, Kumail, and Rizvi (2020) who evaluated the performance of equity funds in Latin
American countries during the epidemic crisis. The empirical results showed that equity
funds improved the effectiveness of their human capital to withstandmacroeconomic shocks.
This is confirmed by the studies of Ozili (2020). More importantly, we confirm a positive
relationship between GDP and INT with a coefficient of 10.52%. Several empirical studies
support our results regarding the positive relationship between economic growth and ICT
during the epidemic such as Mingis (2020) and Maliszewska, Mattoo, and Van Der
Mensbrugghe (2020). In this context, Cowie and Myers (2020) confirmed that information
systems and information technology play an important role in the health sector. In addition,
the World Bank (2020) noted that school closures require the digital equipment and Internet
connection necessary to benefit from distance learning. These findings are confirmed with
the studies of O’Leary (2020). This allows us to say that MENA countries such as Dubai,
Saudi Arabia and the Emirates have benefited from the high demand for electronic products
with the development of telecommuting or distance learning.

Given the diversity of health systems and their capacity to respond to the epidemic in the
region, MENA governments’ responses to the spread of the Coronavirus have been effective
in limiting the loss of life and the spread of the pandemic in oil producing countries. In
contrast, the situation is serious in Tunisia, Egypt and Lebanon, which have experienced
several waves of emergence. The situation is different for themore prosperous Gulf countries,
the developing economies of the Levant or North Africa, and vulnerable and conflict-affected
countries such as Iran, Iraq and Libya, where the lack of hospital beds and testing capacity is
a concern. Health cooperation and innovation have also improved significantly, particularly
in the area of vaccine research. These results highlight significant differences between
countries in their health response capacity. With respect to the COV variable, the effect on
economic growth is negative and significant with a coefficient of 20.52%. These results are
confirmed by Correia, Luck, and Verner (2020), Gans (2020), Susskind and Vines (2020) who
find a significant and negative impact of the pandemic on GDP. In this context, Barro, Urs�ua,
and Weng (2020) find evidence of significant negative effects of pandemic mortality on GDP
and positive effects on INF.

Moreover, there are negative effects of INF and UMP on GDP of �2.85% and �23.21%,
respectively. These results are confirmedwith the study byBenRomdhane andMefteh (2022)
who found that the decline in economic growth in MATE countries was triggered by a

Coeff T-Stat Signif

α0 0.5251*** 0.0052 0.0000
GDP(�1) �0.3582 0.0000 0.4213
LnTO �0.0784** �0.0452 0.0228
LnFDI �0.0214** �0.498 0.0301
LnINT 0.1052*** 5.1527 0.0001
LnUMP �0.2321* �1.9562 0.0752
LnINF �0.0285* �0.1485 0.0632
LnGFCF �0.0198*** �3.4875 0.0004
LnCOV �0.2052*** 3.4251 0.0003
Constant 3.341421** 0.9587 0.0452

Note(s): ***, ** and * statistical significance at 1%, 5% and 10% levels, respectively
Source(s): Authors

Table 5.
Result of panel GMM

estimation after
COVID-19
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combination of many deaths from Covid-19, rising UMP, interest rate and a decline in gross
fixed capital expenditure on training and education. The costs are due to containment
measures which imply a reduction in economic activity. More than that, we find that ICT
plays a driving role in economic growth with a two-way link between the Internet user and
GDP. The confinement, the partial demobilization of the workforce is an important factor in
the decrease in production and therefore an increase in prices due to the decline in supply
compared to demand. These results are consistent with Ababulgu and Wana Fufa (2022),
Ellen and Wilson (2019) and Suleiman and Joshua (2019) who found a negative association
between unemployment and economic growth. Regarding INF, it negatively affected
economic growth.

Ababulgu and Wana Fufa (2022) and Baldwin and Tomiura (2020) affirmed that
COVID-19 virus has health and economic contagion effects. They confirmed that
confinements lead to a sharp increase in unemployment, a decrease in tax revenues and,
consequently, a depreciation of the exchange rate.

5. Conclusion and policy implication
This study discloses the drivers of economic growth in the MENA region by explaining the
response of these economic factors in the COVID-19 era. Specifically, we first investigate the
effect of ICT andmacroeconomic variables on economic growth during the two periods 2001–
2018 using the GMM method. Then, we add the COV variable that expresses the number of
COVID-19 deaths during the years 2019–2021 using the GMM-GLS estimator.

Before the pandemic, we find that economic growth is positively affected by GFCF, FDI
andTO and ICT. In contrast, the effect of INF on economic growth is negative and significant.
These results are confirmed by several researchers such as Misini and Badivuku-Pantina
(2017), Stock and Seliger (2016) and Tung and Thanh (2015). After COVID-19 propagation,
the empirical results prove that all explanatory variables in our first model change sign and
become negative as a result of the negative consequences of the health crisis in the MENA
region.More interestingly, we find a unique and significant positive relationship between ICT
and economic growth. Thus, high levels of ICT improve economic growth. This result is
consistent with the findings of Maneejuk and Yamaka (2020), Kurniawati (2021). In other
words, the positive association between ICT and economic growth depends on the ICT
infrastructure. Moreover, the positive impact of ICT on economic growth has also been
confirmed by numerous research studies in several countries. Indeed, Khan, Khan, Jiang, and
Khan (2020) for the South Africa; Kurniawati (2020) for the OECD; Ghosh (2017) for MENA
and Zhang and Danish (2019) for Asia. This suggests that ICT is a resilience factor, especially
in times of rapid COVID-19 spread. This result is consistent with the findings of Altig et al.
(2020), Barro et al. (2020), Ben Romdhane and Mefteh (2022), Correia et al. (2020), Gans (2020),
and Ozili (2020).

When considering the relationship between ICT and COV on economic growth, the role of
other explanatory variables cannot be neglected. We find that economic growth is negatively
affected by GFCF, FDI and TO, the UMP and INF. This allows us to argue that government
actions such as lockdowns and closures of schools and workplaces contribute to an economic
crisis in. Thus, investing in digitization is a key policy consideration to limit the expansionary
effects of COVID-19.More importantly, these countries could also experience a rapid recovery
through technology. Indeed, MENA’s geographic position is strategically advantageous and
allows countries to play an important role in FDI and TO if they adopt new technologies.
Furthermore, most governments in the region have taken unprecedented measures to
mitigate the effects of the pandemic on the population, including rapid social transfers. In this
regard, MENA governments could implement new strategies that increase ICT integration to
strengthen their innovation competitiveness.
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Policy makers in MENA countries therefore need to increase national investments and
improve the quality of ICT. They could take bold steps to support new strategies and
strengthen their innovation competitiveness, thereby producing better solutions to limit the
spreading effects of any future pandemic. Indeed, policy makers have an interest in
encouraging the evolution of regulatory structures that embrace and regulate technology
businesses as an integral part of the economy. ICTs can help foster more technologically
advanced businesses and investments that strengthen health systems. In addition, there is a
need to initiate short- and long-term measures that address the needs of vulnerable groups
and to strengthen regional action and funding mechanisms to build next-generation
infrastructure networks.

References

Ababulgu, A. & Wana Fufa, H. (2022). The horrors of COVID-19 and the recent macroeconomy in
Ethiopia. Journal of the Knowledge Economy, 13(1), 305–320. doi: 10.1007/s13132-020-00713-6.

Abdelkafi, I., Loukil, S., & Ben Romdhane, Y. (2022). Economic uncertainty during COVID-19
pandemic in Latin America and Asia. Journal of the Knowledge Economy. doi: 10.1007/s13132-
021-00889-5.

Abdouli, M. & Hammemi, S. (2017). Economic growth, FDI inflows & their impact on the environment:
An empirical study for the MENA countries. Quality and Quantity, 51(1), 1–26. doi: 10.1007/
s11135-015-0298-6.

Aghion, P. & Howitt, P. (1992). A model of growth through creative destruction. Econometrica, 60(2),
323–351. doi: 10.3386/w3223.

Ahmed, E. A. (2012). Are the FDI inflow spillover effects on Malaysia’s economic growth input driven?.
Economic Modeling, 2, 1498–1504. doi: 10.1016/j.econmod.2012.04.010.

Al-Thaqeb, A. S., Algharabali, B. G., & Alabdulghafour, K. T. (2020). The pandemic and economic
policy uncertainty. International Journal of Finance and Economics, 1–11. doi: 10.1002/ijfe.2298.

Alfaro, L., Chari, A., Greenland, A. N., & Schott, P. K. (2020). “Aggregate and firm-level stock returns
during pandemics”. Working Paper No w26950. Massachusetts: National Bureau of Economic
Research. doi: 10.3386/w26950.

Ali, M., Alam, N., & Rizvi, S. A. R. (2020). Coronavirus (COVID-19)-An epidemic or pandemic for
financial markets. Journal of Behavioral and Experimental Finance, 27(100341). doi: 10.1016/j.
jbef.2020.10034.

Almarayeh, T. & Almarayeh, A. (2021). Health, economic and social lifestyle: A rapid assessment of
COVID-19: Evidence from MENA countries. PSU Research Review. doi: 10.1108/PRR-01-
2021-0008.

Alshamsi, K. H., Bin Hussin, M. R., & Azam, M. (2015). The impact of inflation and GDP per capita on
foreign direct investment: The case of United Arab Emirates. Investment Management and
Financial Innovations, 12(3), 18–27.

Altig, D., Baker, S., Jose Maria Barrero, J. M., Bloom, N., Bunn, P., Chen, S., . . . Mizen, P. (2020).
Economic uncertainty before and during the Covid-19 pandemic. Journal of Public Economics,
191(104274). doi: 10.1016/j.jpubeco.2020.104274.

Ashraf, B. D. (2020). Economic impact of government interventions during the COVID-19 pandemic:
International evidence from financial markets. Journal of Behavioral and Experimental Finance,
27(100371). doi: 10.1016/j.jbef.2020.100371.

Baldwin, R., & Tomiura, E. (2020). Thinking ahead about the trade impact of COVID-19. Economics in
the Time of COVID-19, London: CEPR Press, 59–73, ISBN: 978-1-912179-28-2.

Barro, R. J., Urs�ua, J. F., & Weng, J. (2020). The coronavirus and the great influenza pandemic: Lessons
from the Spanish flu for the Coronavirus’s potential effects on mortality and economic activity,
Working Paper, 26866. doi: 10.3386/w26866.

Economic issue
and

technological
resilience

341

Downloaded from http://ftp.nowpublishers.com/agjsr/article-pdf/40/4/330/356054/agjsr-06-2022-0084.pdf by guest on 26 May 2026

https://doi.org/10.1007/s13132-020-00713-6
https://doi.org/10.1007/s13132-021-00889-5
https://doi.org/10.1007/s13132-021-00889-5
https://doi.org/10.1007/s11135-015-0298-6
https://doi.org/10.1007/s11135-015-0298-6
https://doi.org/10.3386/w3223
https://doi.org/10.1016/j.econmod.2012.04.010
https://doi.org/10.1002/ijfe.2298
https://doi.org/10.3386/w26950
https://doi.org/10.1016/j.jbef.2020.10034
https://doi.org/10.1016/j.jbef.2020.10034
https://doi.org/10.1108/PRR-01-2021-0008
https://doi.org/10.1108/PRR-01-2021-0008
https://doi.org/10.1016/j.jpubeco.2020.104274
https://doi.org/10.1016/j.jbef.2020.100371
https://doi.org/10.3386/w26866


Ben Romdhane, Y., & Mefteh, H. (2022). Impact of information and communication technologies
(ICT) on economic growth during the Corona-virus pandemic. Economic Alternatives, 2,
298–317. doi: 10.37075/EA.2022.2.08.

Ben Romdhane Loukil, Y., Loukil, S., & Kammoun, S. (2021). Fintech development, digital
infrastructure and institutions in the MENA zone. Financial and economic systems
transformations and new challenges. World Scientific Book (Vol. 17, pp. 481–506). World
Scientific Publishing. doi: 10.1142/9781786349507_0017.

Bhargava, B., & Shewade, H. D. (2020). The potential impact of the COVID-19 response related
lockdown on TB incidence and mortality in India. Indian Journal of Tuberculosis, 67(4),
139–146. doi: 10.1016/j.ijtb.2020.07.004.

B€uchel, K., Legge, S., Pochon, V., &Wegm€uller, P. (2020). Swiss trade during the COVID-19 pandemic: An
early appraisal.Swiss Journal ofEconomics andStatistics, 156(22). doi: 10.1186/s41937-020-00069-3.

Chen, J., Del Genio, A. D., Carlson, B. E., & Bosilovich, M. G. (2008). The spatiotemporal structure of
twentieth-century climate variations in observations and reanalyses. Journal of Climate, 21,
2611–2633. doi: 10.1175/2007JCLI2011.1.

Ciobanu, A. M. (2020). The impact of FDI on economic growth in case of Romania. International
Journal of Economics and Finance, 12(12). doi: 10.5539/ijef.v12n12p81.

Correia, S., Luck, S., & Verner, E. (2020). Pandemics depress the economy, public health interventions
do not: Evidence from the 1918 flu. Electronic Journal, 1–56. doi: 10.2139/ssrn.3561560.

Cowie, H., & Myers, C. (2020). The impact of the COVID-19 pandemic on the mental health and well-
being of children and young people. Children and Society, 35, 62–74. doi: 10.1111/chso.12430.

Eichenbaum, M. S., Sergio, R., & Trabandt, M. (2020). The macroeconomics of epidemics. Working
paper No 26882. National Bureau of Economic Research. doi: 10.3386/w26882.

Elboiashi, H., Noorbakhsh, F., Paloni, A., & Azemar, C. (2009). The causal relationships between
foreign direct investment (FDI), domestic investment (DI) and economic growth (GDP) in North
African non-oil producing countries: empirical evidence from cointegration analysis. Advances
in Management, 2(11), 19–25.

Ellen, K., & Wilson, A. (2019). The impact of unemployment on economic growth in China. MPRA
Paper 96192. University Library of Munich, available from: https://mpra.ub.uni-muenchen.de/
96228/.

Fang, J., Collins, A., & Yao, S. (2021). On the global COVID-19 pandemic and China’s FDI. Journal of
Asian Economics, 74(101300). doi: 10.1016/j.asieco.2021.101300.

Feridun, M., & Sissoko, Y. (2011). Impact of FDI on economic development: A causality analysis for
Singapore 1976 – 2002. International Journal of Economic Sciences and Applied Research, 4(1),
7–17, ISSN 1791-3373, ZDB-ID 24558370.

Ftiti, Z., Ben Ameur, H., & Louhichi, W. (2021). Does non-fundamental news related to COVID-19
matter for stock returns? Evidence from shanghai stock market. Economic Modelling,
99(105484). doi: 10.1016/j.econmod.2021.03.003.

Furman, J., Geithner, T., Hubbard, G., & Kearney, M. S. (2020). Promoting economic recovery after
COVID-19 (pp. 1–27). The Aspen Institute, Economic Strategy Group, available from: https://
www.popcenter.umd.edu/research/selected_research/research_1593105887237.

Gans, J. (2020). Economics in the Age of Covid-19. Cambridge, MA: MIT Press. doi: 10.21428/a11c83b7.
c48fa91b.

Ghosh, S. (2017). Broadband penetration and economic growth: do policies matter? Telematics and
Informatics, 34(5), 676–693. doi:10.1016/j.tele.2016.12.007.

He, Q., Liu, J., Wang, S., & Yu, J. (2020). The impact of COVID-19 on stock markets. Economic and
Political Studies, 8(3), 1–14. doi: 10.1080/20954816.2020.1757570.

Kammoun, S., Ben Romdhane, Y., & Fakhfakh, M. (2020a). Effects of economic and political risks on
foreign direct investment: A panel data analysis in MENA region. Regional Trade and
Development Strategies in the Era of Globalizatio, 226–240. doi: 10.4018/978-1-7998-1730-7.ch012.

AGJSR
40,4

342

Downloaded from http://ftp.nowpublishers.com/agjsr/article-pdf/40/4/330/356054/agjsr-06-2022-0084.pdf by guest on 26 May 2026

https://doi.org/10.37075/EA.2022.2.08
https://doi.org/10.1142/9781786349507_0017
https://doi.org/10.1016/j.ijtb.2020.07.004
https://doi.org/10.1186/s41937-020-00069-3
https://doi.org/10.1175/2007JCLI2011.1
https://doi.org/10.5539/ijef.v12n12p81
https://doi.org/10.2139/ssrn.3561560
https://doi.org/10.1111/chso.12430
https://doi.org/10.3386/w26882
https://mpra.ub.uni-muenchen.de/96228/
https://mpra.ub.uni-muenchen.de/96228/
https://doi.org/10.1016/j.asieco.2021.101300
https://doi.org/10.1016/j.econmod.2021.03.003
https://www.popcenter.umd.edu/research/selected_research/research_1593105887237
https://www.popcenter.umd.edu/research/selected_research/research_1593105887237
https://doi.org/10.21428/a11c83b7.c48fa91b
https://doi.org/10.21428/a11c83b7.c48fa91b
https://doi.org/10.1016/j.tele.2016.12.007
https://doi.org/10.1080/20954816.2020.1757570
https://doi.org/10.4018/978-1-7998-1730-7.ch012


Kammoun, S., Loukil, S., & Ben Romdhane, Y. (2020b). The impact of FinTech on economic
performance and financial stability in MENA zone. IGI GLOBAL, 253–277. doi: 10.4018/978-1-
7998-0039-2.ch013.

Keogh-Brown, M., Jensen, H., Edmunds, J., & Smith, R. (2020). The impact of covid-19, associated
behaviours and policies on the UK economy: A computable general equilibrium model.
Social Science and Medicine – Population Health, 12(100651), 1–10. doi: 10.1016/j.ssmph.2020.
100651.

Khan, H., Khan, U., Jiang, L .J., & Khan, M. A. (2020). Impact of infrastructure on economic growth in
South Asia: Evidence from pooled mean group estimation. The Electricity Journal, 33(5), 106735.
doi: 10.1016/j.tej.2020.106735.

Kurniawati, M.A. (2020). The role of ICT infrastructure, innovation and globalization on economic
growth in OECD countries, 1996–2017. Journal of Science and Technology Policy Management,
11(2). doi: 10.1108/JSTPM-06-2019-0065.

Kurniawati, M.A. (2021). ICT infrastructure, innovation development and economic growth: a
comparative evidence between two decades in OECD countries. International Journal of Social
Economics, 48(1), 141–158. doi:10.1108/IJSE-05-2020-0321.

Maliszewska, M., Mattoo, A., & Van Der Mensbrugghe, D. (2020). The potential impact of COVID-19
on GDP and trade: A preliminary assessment. World Bank Policy Research Working Paper
No. 9211. doi: 10.4236/me.2014.51003.

Maneejuk, P., & Yamaka, W. (2020). An analysis of the impacts of telecommunications technology and
innovation on economic growth. Telecommunications Policy, 44(10), 102038. doi: 10.1016/j.telpol.
2020.102038.

Mingis, K. (2020). Tech pitches in to fight COVID-19 pandemic, Computerworld, available from:
https://www.computerworld.com/article/3534478/tech-pitches-in-to-fightcovid-19-pandemic.

Mirza, N., Abaidi, H. J., Naqvi, B., Kumail, S., & Rizvi, A.(2020). The impact of human capital efficiency
on Latin American mutual funds during Covid-19 outbreak. Swiss Journal of Economics and
Statistics. 156(16). doi: 10.1186/s41937-020-00066-6.

Misini, S., & Badivuku-Pantina, M. (2017). The effect of economic growth under nominal GDP in
relation to poverty. Romanian Economic Journal, 20(63), 104–116.

Mnif, E., & Jarboui, A. (2021). Resilience of islamic cryptocurrency markets to covid-19 shocks and the
federal reserve policy. Asian Journal of Accounting Research, 7(1), 59–70. doi: 10.1108/AJAR-01-
2021-0004.

Nijman, T., & Palm, F. (1991). UniversityGeneralized least squares estimation of linear models
containing rational FutureExpectations. International Economic Review, 32(2), 383–389. doi: 10.
2307/2526881.

OECD (2020). available from: http://www.oecd.org/newsroom/global-economy-faces-gravest-threat-
since-the-crisis-ascoronavirus- spreads.htm.

Orji, A. P., & Mba, N. (2010). Testing for simultaneity: The nexus between foreign private investment,
capital formation and economic growth using Nigerian data. Journal of Infrastructure
Development, 2(22). doi: 10.1177/097493061100200202.

Ozili, P. K. (2020). COVID-19 pandemic and economic crisis: The Nigerian experience and structural
causes. Journal of Economic and Administrative Sciences, 37(4), 401–418, 4.

O’Leary, D. E. (2020). Evolving information systems and technology research issues for COVID-19 and
other pandemics. Journal of Organizational Computing and Electronic Commerce, 30(1), 1–8. doi:
10.1080/10919392.2020.1755790.

Reuteurs (2021). available from: https://graphics.reuters.com/world-coronavirus-tracker-and-maps/.

Saidi, K., & Mefteh, H. (2020). Empirical analysis of the dynamic relationships between transport, ICT
and FDI in 63 countries. International Economic Journal, 34(3), 1–24. doi: 10.1080/10168737.
2020.1765186.

Economic issue
and

technological
resilience

343

Downloaded from http://ftp.nowpublishers.com/agjsr/article-pdf/40/4/330/356054/agjsr-06-2022-0084.pdf by guest on 26 May 2026

https://doi.org/10.4018/978-1-7998-0039-2.ch013
https://doi.org/10.4018/978-1-7998-0039-2.ch013
https://doi.org/10.1016/j.ssmph.2020.100651
https://doi.org/10.1016/j.ssmph.2020.100651
https://doi.org/10.1016/j.tej.2020.106735
https://doi.org/10.1108/JSTPM-06-2019-0065
https://doi.org/10.1108/IJSE-05-2020-0321
https://doi.org/10.4236/me.2014.51003
https://doi.org/10.1016/j.telpol.2020.102038
https://doi.org/10.1016/j.telpol.2020.102038
https://www.computerworld.com/article/3534478/tech-pitches-in-to-fightcovid-19-pandemic
https://doi.org/10.1186/s41937-020-00066-6
https://doi.org/10.1108/AJAR-01-2021-0004
https://doi.org/10.1108/AJAR-01-2021-0004
https://doi.org/10.2307/2526881
https://doi.org/10.2307/2526881
http://www.oecd.org/newsroom/global-economy-faces-gravest-threat-since-the-crisis-ascoronavirus-%20spreads.htm
http://www.oecd.org/newsroom/global-economy-faces-gravest-threat-since-the-crisis-ascoronavirus-%20spreads.htm
https://doi.org/10.1177/097493061100200202
https://doi.org/10.1080/10919392.2020.1755790
https://graphics.reuters.com/world-coronavirus-tracker-and-maps/
https://doi.org/10.1080/10168737.2020.1765186
https://doi.org/10.1080/10168737.2020.1765186


Samitas, A., Kampouris, E., & Umar, Z. (2022). Financial contagion in real economy: The key role of
policy uncertainty. International Journal of Finance and Economics, 27(2), 1633–1682. doi: 10.
1002/ijfe.2235.

Saqib, N., Masnoon, M., & Rafique, N. (2013). Impact of foreign direct investment on economic growth
of Pakistan. Advances in Management and Applied Economics, Scienpress, 3, 35–45, ISSN: 1792-
7544 (print version), 1792-7552 (online).

Sharma, R., & Kautish, P. (2020). Linkages between financial development and economic growth in the
middle-income countries of South Asia: A panel data investigation. The Journal of Business
Perspective, 24(2), 140–150. doi: 10.1177/0972262920923908.

Sharma, R., & Kautish, P. (2021). Aid-growth association and role of economic policies: New evidence
from South and Southeast Asian countries. Global Business Review, 22(3), 735–752. doi: 10.1177/
0972150918822059.

Sharma, R., Kautish, P., & Kumar, D. S. (2018). Impact of selected macroeconomic determinants
on economic growth in India: An empirical study. The Journal of Business Perspective, 22(4),
405–415. doi: 10.1177/0972262918803173.

Sharma, R., Kautish, P., & Kumar, D. S. (2019). The impact of external and internal market forces on
inflation in India: An empirical investigation. The IUP Journal of Applied Economics, XVIII(2),
33–51, available from: https://ssrn.com/abstract53469952.

Solow, R. (1956). A contribution to the theory of economic growth. The Quarterly Journal of
Economics, 70(1), 65–94. doi: 10.2307/1884513.

Souman, M. O., & Oukaci, K. (2019). Commerce international, changement technologique et Croissance
�economique dans la r�egion MENA : Etude empirique. Les Cahiers Du MECAS, 15(2), 16–29.

Stock, T., & Seliger, G. (2016), “Opportunities of sustainable manufacturing in industry 4.0”, Procedia
CIRP, Vol. 40, pp. 536-541, doi: 10.1016/j.procir.2016.01.129.

Suleiman, I., & Joshua, D. (2019). Awareness and utilization of the internet resources and services for
academic activities by the academics of tertiary institutions in Adamawa State, Nigeria.
International Journal of Knowledge Content Development and Technology, 9(2), 7–31. doi:10.
5865/IJKCT.2019.9.2.007.

Susskind, D., & Vines, D. (2020). The economics of the COVID-19 pandemic: An assessment. Oxford
Review of Economic Policy, 36, 1–13. doi: 10.1093/oxrep/graa036.

Thanh Tung, L., Chi Minh, H., & Pham, T. (2015). Threshold in the relationship between inflation and
economic growth: Empirical evidence in Vietnam. Asian Social Science, 11(10). doi: 10.5539/ass.
v11n10p105.

Thompson, S., Whitaker, J., Kohli, R., & Jones, C. (2019). Chronic disease management: How IT and
analytics create healthcare value through the temporal displacement of care. MIS Quarterly,
44(1), 227–256. doi: 10.25300/MISQ/2020/15085.

Ugwuegbe, S. U., & Urakpa, P. C. (2013). The impact of capital market on the Growth of Nigeria
Economy. Research Journal of Finance and Accounting, 4(9), ISSN 2222-1697, available from:
https://citeseerx.ist.psu.edu/viewdoc/download?doi510.1.1.458.9181&rep5rep1&type5pdf.

UNCTAD (2020). Global trade impact of the coronavirus (COVID-19) epidemic, Trade and
Development report update, 4 mars. United Nations, UNCTAD/DITC/INF/2020/1.

United Nations (2020). Global economy could lose over $4 trillion due to covid-19 impact on tourism.
available from: https://www.unwto.org/news/global-economy-could-lose-over-4-trillion-due-to-
covid-19-impact-on-tourism.

World Bank (2020). Assessment of the economic impact of covid-19 and policy responses in sub-
saharan Africa, report of the office of the chief economist of the Africa region. Africa’s
Pulse, No.21.

World Health Organization (2020). Background paper on covid-19 disease and vaccines: Prepared by
the strategic advisory group of experts (SAGE) on immunization working group on COVID-19

AGJSR
40,4

344

Downloaded from http://ftp.nowpublishers.com/agjsr/article-pdf/40/4/330/356054/agjsr-06-2022-0084.pdf by guest on 26 May 2026

https://doi.org/10.1002/ijfe.2235
https://doi.org/10.1002/ijfe.2235
https://doi.org/10.1177/0972262920923908
https://doi.org/10.1177/0972150918822059
https://doi.org/10.1177/0972150918822059
https://doi.org/10.1177/0972262918803173
https://ssrn.com/abstract=3469952
https://ssrn.com/abstract=3469952
https://doi.org/10.2307/1884513
https://doi.org/10.1016/j.procir.2016.01.129
https://doi.org/10.5865/IJKCT.2019.9.2.007
https://doi.org/10.5865/IJKCT.2019.9.2.007
https://doi.org/10.1093/oxrep/graa036
https://doi.org/10.5539/ass.v11n10p105
https://doi.org/10.5539/ass.v11n10p105
https://doi.org/10.25300/MISQ/2020/15085
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.458.9181&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.458.9181&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.458.9181&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.458.9181&rep=rep1&type=pdf
https://www.unwto.org/news/global-economy-could-lose-over-4-trillion-due-to-covid-19-impact-on-tourism
https://www.unwto.org/news/global-economy-could-lose-over-4-trillion-due-to-covid-19-impact-on-tourism


vaccines. World Health Organization, available from: https://apps.who.int/iris/handle/10665/
338095.

Yang, G. Z., Nelson, B. J., Murphy, R. R., Choset, H., Christensen, H., Collins, S. H., . . . McNutt, M.
(2020). Combating COVID-19-The role of robotics in managing public health and infectious
diseases. ScienceRobotics, 5(40), 1–40. doi: 10.1109/ACCESS.2020.3045792.

Zhang, D., Hu, M., & Ji, Q. (2020). Financial markets under the global pandemic of COVID-19. Finance
Research Letter, 36, 101528. doi: 10.1016/j.frl.2020.101528.

Zhang, J., & Danish (2019). The dynamic linkage between information and communication technology,
human development index, and economic growth: evidence from Asian economies.
Environmental Science and Pollution Research, 26(26), 26982–26990. doi:10.1007/s11356-019-
05926-0.

Further reading

Arellano, M., & Bond, S. (1991). Some tests of specification for panel data: Monte Carlo evidence and
an application to employment equations. Review of Economic Studies, 58(2), 277–297. doi: 10.
2307/2297968.

Asongu, S., &Odhiambo,M. N. (2019). Mobile banking usage,quality of growth, inequality and poverty in
developing countries. Information Development, 35(2), 303–318. doi: 10.1177/0266666917744006.

Basilaia, G., & Kvavadze, D. (2020). Transition to online education in schools during a SARS-CoV-2
coronavirus (COVID-19) pandemic in Georgia. Pedagogical Research, 5(4), 1–9. doi: 10.29333/
pr/7937.

Caggiano, G., Castelnuovo, E., & Kima, R. (2020). The global effects of COVID-19-induced uncertainty.
Economics Letters, 194(109392). doi: 10.1016/j.econlet.2020.109392.

Chakrabarti, A. (2001). The determinants of foreign direct investment: Sensitivity analyses of cross-
country regressions. Kyklos, 54(1), 89–113. doi: 10.1111/1467-6435.00142.

Devakumar, D., Shannon, G., Bhopal, S. S., & Abubakar, I. (2020). Racism and discrimination in
COVID-19 responses. 395(1194). doi: 10.1016/S0140-6736(20)30792-3.

Elboiashi, H. (2015). The effect of FDI on economic growth and the importance of host country
characteristics?. Journal of Economics and International Finance, 7(2), 25–41. doi: 10.5897/
JEIF2014.0602.

Elliot, B., & Sumeet, K. (2020). The COVID-19 pandemic will have a long-lasting impact on the quality
of cirrhosis care. Journal of Hepatology, 73, 441–445. doi: 10.1016/j.jhep.2020.04.005.

Fernandes, N. (2020). Economic effects of corona virus outbreak (COVID-19) on the world economy.
IESE Business School Working Paper WP-1240-E. doi: 10.2139/ssrn.3557504.

Horowit, J. (2020). The global coronavirus recession is beginning CNN. Media report, available from:
https://edition.cnn.com/2020/03/16/economy/global-recession-coronavirus/index.html.

Kanu, B. S., Salami, A. O., & Numasawa, K. (2014). Inclusive growth: An imperative for african
agriculture. Tunis: African Development Bank. ISBN: 978-9938-882-23-0, available from: https://
www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/Inclusive_Growth_-_An_
imperative_for_African_Agriculture.pdf.

Mnif, E., Jarboui, A., & Mouakhar, K. (2020a). How the cryptocurrency market has performed during
COVID 19? A multifractal analysis. Finance Research Letters, 36(101647). doi: 10.1016/j.frl.2020.
101647.

Mohamed, S. E., & Sidiropoulos, M. G. (2010). Another look at the determinants of foreign direct
investment in MENA countries: An empirical investigation. Journal of Economic Development,
35(2), 75–95. doi: 10.35866/caujed.2010.35.2.005.

Seiler, P. (2020). Weighting bias and inflation in the time of COVID-19: Evidence from Swiss
transaction data. Swiss Journal of Economics and Statistics, 156(18). doi: 10.1186/s41937-020-
00062-w.

Economic issue
and

technological
resilience

345

Downloaded from http://ftp.nowpublishers.com/agjsr/article-pdf/40/4/330/356054/agjsr-06-2022-0084.pdf by guest on 26 May 2026

https://apps.who.int/iris/handle/10665/338095
https://apps.who.int/iris/handle/10665/338095
https://doi.org/10.1109/ACCESS.2020.3045792
https://doi.org/10.1016/j.frl.2020.101528
https://doi.org/10.1007/s11356-019-05926-0
https://doi.org/10.1007/s11356-019-05926-0
https://doi.org/10.2307/2297968
https://doi.org/10.2307/2297968
https://doi.org/10.1177/0266666917744006
https://doi.org/10.29333/pr/7937
https://doi.org/10.29333/pr/7937
https://doi.org/10.1016/j.econlet.2020.109392
https://doi.org/10.1111/1467-6435.00142
https://doi.org/10.1016/S0140-6736(20)30792-3
https://doi.org/10.5897/JEIF2014.0602
https://doi.org/10.5897/JEIF2014.0602
https://doi.org/10.1016/j.jhep.2020.04.005
https://doi.org/10.2139/ssrn.3557504
https://edition.cnn.com/2020/03/16/economy/global-recession-coronavirus/index.html
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/Inclusive_Growth_-_An_imperative_for_African_Agriculture.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/Inclusive_Growth_-_An_imperative_for_African_Agriculture.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/Inclusive_Growth_-_An_imperative_for_African_Agriculture.pdf
https://doi.org/10.1016/j.frl.2020.101647
https://doi.org/10.1016/j.frl.2020.101647
https://doi.org/10.35866/caujed.2010.35.2.005
https://doi.org/10.1186/s41937-020-00062-w
https://doi.org/10.1186/s41937-020-00062-w


Velde, F. (2020), “What happened to the US economy during the 1918 influenza pandemic? A view
through high-frequency data”, Working Paper No. 2020-11. doi: 10.21033/wp-2020-11.

Corresponding author
Ines Abdelkafi can be contacted at: inesabdelkafi@yahoo.fr

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

AGJSR
40,4

346

Downloaded from http://ftp.nowpublishers.com/agjsr/article-pdf/40/4/330/356054/agjsr-06-2022-0084.pdf by guest on 26 May 2026

https://doi.org/10.21033/wp-2020-11
mailto:inesabdelkafi@yahoo.fr

	Economic issue and technological resilience of pre- and post-COVID-19
	Introduction
	Literature review
	Materials and methods
	Data and descriptive statistics
	Correlation matrix
	Model specification

	Results and discussion
	Conclusion and policy implication
	References
	Further reading


