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Abstract

This paper presents an in-depth analysis of the impact of COVID-19 on Bangla-
desh's economic development. In this study, the GDP growth rate is employed as a
robust proxy for economic growth, while a COVID-19 dummy variable is used to
mark the pandemic period. Additionally, key macroeconomic variables such as
exchange rate, foreign direct investment (FDI), inflation, and unemployment rates
are incorporated as control variables for isolating the specific impact of COVID-19
on the economic growth of Bangladesh. The research employs a time-series regres-
sion analysis, where unit root tests, specifically the Augmented Dickey-Fuller
(ADF) test, reveal mixed levels of stationarity across variables. To investigate the
relationships, the autoregressive distributed lag (ARDL) and ARDL bound cointe-
gration models are applied, providing a comprehensive examination of both short-
and long-term effects of the pandemic on Bangladesh's economy. The finding shows
a significant long-run negative effect of COVID-19 on economic development in
Bangladesh. This finding is important for policymakers to identify, formulate, and
implement effective policies to foster economic development within the country.
Thus, there is an urgent need for targeted policy interventions to lessen the
long-term economic negative consequence of the pandemic.

Keywords : COVID-19, GDP Growth Rate, Time-series analysis, Bangladesh, Economic
Development, Unemployment.

1. INTRODUCTION

A country's commitment to economic development is evident in its pursuit of a higher Gross
Domestic Product (GDP). An increase in GDP per capita signifies improved living standards
for its citizens (Kubiszewski et al., 2013). GDP is a reliable gauge of a country's economic
health and level of development (Yan, Yuan & Xu, 2021). This study, however, delves into a
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unique and timely subject-the influence of COVID-19 on economic development in
Bangladesh, a topic that has not been extensively explored. This research brings a fresh
perspective to the table, making it a compelling read for economists, policymakers,
researchers, and academics interested in the economic impact of the COVID-19 pandemic
on Bangladesh.

The novel coronavirus disease, first identified in Wuhan, China, in December 2019, rapidly
spreads worldwide. While China's COVID-19 cases have stabilized since March 2020, the
rest of the world is seeing exponential growth in new cases (Toda, 2020). The global
pandemic has brought with it an unprecedented economic crisis that threatens to worsen
the already widespread unemployment, poverty, and homelessness. However, it is import-
ant to note that recovery is possible. Brodeur (2020) emphasized the importance of under-
standing how the COVID-19 pandemic affects the economy by showing its negative
impact through economic transmission channels. COVID-19 has not only led to instant and
tangible short-term impacts but has also left enduring effects on the global landscape,
affecting economies, societies, politics, and culture in multifaceted ways (Inegbedion,
2021).

Therefore, COVID-19 is a critical issue, which is already understood from the previous
discussion, and it has had an impact on our economy. Many authors (Pfivara, 2022; Alam,
Bhuiyan, Solaiman, & Rahman, 2020; Lambovska, Sardinha & Belas Jr, 2021) have identi-
fied the impact of COVID-19 on economic development. However, identifying the
influence of COVID-19 on the economic development of Bangladesh has got little focus.
The COVID-19 pandemic in Bangladesh has posed significant threats to the economy; for
instance, the ready-made garments industry is grappling with substantial cancellations in
international trade orders and the unemployment rate is steadily increasing (Islam, Taluk-
der, Siddiqui & Islam, 2020). The urgency of addressing these challenges cannot be
overstated. This highlights the urgent need for policymakers to act swiftly and decisively
to mitigate the adverse economic influence of COVID-19.

Macroeconomic variables are the crucial factors to understand a country’s economy where
GDP is the main indicator of a country’s economic development (Yan et al., 2021). Interest
rates, national income, employment status, exchange rate, fiscal policy, inflation rate,
foreign direct investment (FDI), industrial production, money supply, and international
trade are several macroeconomic variables that affect the economic development of any
country (Saxena & Bansal, 2019). Adeyemi, & Ogunsola (2016) argue for a negative
effect of variables like money supply, exchange rates, credit extension and interest rates on
economic development. In contrast, studies like Ozel, Sezgin & Topkaya (2013) contend
that these variables help enhance a country’s economic development. Rahman (2014)
identified a statistically significant adverse association between inflation and economic
development. Kolawole (2013) and Okafor (2012) emphasized the importance of exchange
rate stability in driving economic development.

Thus, how has COVID-19 affected the economic development in Bangladesh is set as the
research question for this study. However, a country always desires sustainable GDP
growth, but some macroeconomic factors can pose a threat to achieving this objective.
Many authors (Mohsen, Sadat & Haidary, 2021; Saxena & Bansal, 2019; Adeyemi, &
Ogunsola, 2016) found a significant effect of the macroeconomic variables on GDP
growth. Therefore, the influence of macroeconomic variables like exchange rate, foreign
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direct investment, inflation, and unemployment rates are used as control variables while
examining the impact of COVID-19 on the economic development of Bangladesh which
helps to bring new insight. Additionally, this research utilizes the ARDL model and ARDL
bound test to identify the long-run impact of COVID-19 on economic growth, which is
considered a methodological contribution of this research.

The rest of the Sections are organized in the below format. Section 2 is the literature
review which shows a brief discussion of COVID-19 and macroeconomic variables along
with the theoretical overview of how macroeconomic variables impacted economic
growth. Section 3 materials and methods that show the data source, variables description,
and data analysis methods. Section 4 is data analysis and discussion, which shows the
descriptive statistics, correlation matrix, and regression analysis, including the ARDL
model and ARDL bound test. Finally, Section 5 concludes with a brief discussion of the
research findings.

2. LITERATURE REVIEW

The study aims to identify the impact of Covid-19 on the economic development of
Bangladesh. For that, this study focuses on the previous literature on Covid-19. Besides,
this study also focuses on the effect of macroeconomic variables on economic development
of Bangladesh. For that, a brief literature study is conducted in this literature review
section. The coronavirus, commonly referred to as COVID-19, originated in China (Zhu et
al., 2020; Bawazir, Yenugadhati, Da'ar, & Jradi, 2020). The COVID-19 pandemic has
significantly reshaped global dynamics, impacting public health, economies, and daily life
worldwide. The global impact of the virus, which has proliferated across more than 155
countries since its inception in 2019, has resulted in Substantial illness and death. Lucas
(2020) conducted a comprehensive study on the effects of COVID-19 on middle-income
nations' economic development and opined that the COVID-19 pandemic has led to a
widespread economic downturn, with numerous companies across all scales suspending
operations, causing a decline in economic development, a surge in unemployment, and,
ultimately, a rise in the number of individuals living in poverty.

In the United States, there was a significant surge in joblessness during the COVID-19
emergency, which affected 4.6 million individuals. The lockdown measures might result in
more fatalities than COVID-19 due to the economic downturn (Reger, Stanley & Joiner,
2020). Due to COVID-19, Foreign Direct Investment (FDI) inflows dropped significantly
along a high level of currency devaluation in emerging and developing countries in 2020,
leading to heightened inflation due to increased prices of imported goods. However, FDI
often leads to increased economic growth and infrastructural development in the host coun-
try (Kogak & Baris-Tiizemen, 2022). For that, a brief discussion is conducted on the
influence of COVID-19 on economic development.

The COVID-19 pandemic had a substantial impact on Bangladesh's economic growth
across several sectors. The country's GDP growth slowed significantly due to interruptions
in major businesses, particularly the ready-made garments (RMG) industry, which
accounts for more than 80% of its exports. Order cancellations and factory shutdowns
resulted in significant employment losses and decreased export earnings. According to
Bhattacharya and Islam (2021), the downturn had a significant impact on the whole econo-
my, causing many workers to lose their jobs. In addition to the RMG sector, small and
medium-sized firms (SMEs) suffered from cash issues and operating challenges as a result
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of lockdown measures. Economic growth was further hampered by this downturn in
domestic demand. According to Rahman et al. (2021), a decline in industrial output was
caused by the forced downsizing or closure of numerous SMEs.

Due to the impact of worldwide economic downturns on expatriate workers, notably those
in the Middle East, the epidemic also decreased remittance inflows, a significant source of
foreign cash revenues for Bangladesh. In addition, disruptions in the supply chain and
currency devaluation raised inflationary pressures and increased the price of necessary
imports. Overall, during the pandemic, Bangladesh's economic growth was significantly
reduced as a result of a combination of lower exports, remittances, and inflationary
pressures.

2.1 Impact of COVID-19 on Gross Domestic Product (GDP)

In a study conducted on COVID-19, Suryahadi, Izzati, and Suryadarma (2020) projected
that the impact of COVID-19 on poverty in Indonesia is substantial; according to one
estimate, 1.2 million people living in the nation may potentially become infected. The
urgency posed by the pandemic has compelled governments across various nations to enact
unparalleled measures, imposing substantial constraints on economic activities (Kufel,
2020). Rojas et al. (2020) identified a rise in unemployment in the United States, attribut-
ing it in part to executing lockdown and social distancing rules.

In another study conducted by Gupta et al. (2020), for every additional 10 days of staying
at home from March 12 to April 12, there was a decrease of approximately 1.7 percentage
points in job opportunities. Adams-Prassl, Boneva, Golin & Rauh (2020) found that
individuals unable to work remotely faced a higher risk of job loss, while young person
individuals and those without higher experience were notably more prone to income reduc-
tion in USA and UK during the analyzed period. The COVID-19 pandemic has persistently
led to a decline in economic activities, with no apparent signs of resolution up to the
present moment (Inegbedion, 2021).

Moreover, Brodeur (2020) examined the economic repercussions of COVID-19, focusing
on the examination of its influence on revenue streams, where he found that revenue
significantly fell during the pandemic period. Bagaee & Farhi (2020) examined the poten-
tial of unplanned addressing the impacts of the COVID-19 pandemic by analyzing a
cross-sectoral model and finding a significant impact. Chudik, Mohaddes, Pesaran, Raissi,
& Rebucci (2020) highlight that the negative impacts of the pandemic are anticipated to
endure for years which is exerting lasting repercussions on the interconnected economies
of the world. Based on the above discussion, the following hypotheses are made:

H, = COVID-19 does not influence the economic development of Bangladesh.
H; = COVID-19 influences the economic development of Bangladesh.
2.2 Impact of Macroeconomic Variable on Gross Domestic Product (GDP)

Macroeconomic factors also serve as an important factor in identifying a country's
economic condition (Adekunle, Alalade & Okulenu, 2016). To understand how well an
economy is doing, experts look at different macroeconomic variables (Saxena & Bansal,
2019). The adverse consequences of COVID-19 are evident in macroeconomic factors, as
it has led to a reduction in employment and capital, escalated production costs, and a
substantial decline in tourism, thereby exerting a noteworthy impact on the country's GDP
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and exports, which is also aligned with Maliszewska, Mattoo & Mensbrugghe (2020). The
stability of macroeconomic variables is the keystone of the well-being and economic
development of any nation.

Three prominent economic models, Keynesian theory (1930), the Mundell-Fleming Model
(1963), and Okun’s Law (1962), also support the influence of macroeconomic variables on
GDP growth. Keynesian theory provided the aggregate demand and aggregate supply
framework, where a positive correlation was identified between inflation and GDP (Gokal
& Hanif, 2004). The Mundell-Fleming model demonstrates the negative impact of
exchange rates on GDP; thus, an appreciation of the exchange rate decreases net exports,
which reduces the GDP and vice-versa (Wang & Wang, 2020). Additionally, Okun’s Law
(Okun, 1962) provides a foundational perspective on the relationship between economic
development and unemployment that shows a negative relation between these variables
(Prachowny, 1993).

Price volatility within an economy presents difficulties in effectively coordinating
economic activities. Due to high inflation, the costs of production will rise, consequently
resulting in decreasing production capacity and a decline in overall output. Shitundu &
Luvanda (2000) reveal a significant negative correlation with economic development and
claim that a nation faces poverty due to high inflation. Attari & Javed (2013) found a
connection between inflation and economic development over the long-term in Pakistan.
Moreover, Jha & Dang (2012) opined that a 5.43 percent inflation rate showed no
detrimental impact on the economy, an inverse association with economic growth was
observed for inflation rates surpassing that level. Conversely, several studies have also
claimed a positive correlation between the inflation rate and GDP (Luppu, 2009).

Exchange rates have a substantial influence on a nation's economy with a depreciated
currency potentially boosting exports, limiting imports, and fostering GDP growth (Mau-
rya, 2017). There are very diverse perspectives on the impact of exchange rates on GDP.
For example, in Pakistan, Noreen, Azeem, Iftikhar, & Shahbaz (2018) highlighted a
negative relationship between exchange rates and GDP growth; similar divergences in
findings are observed in studies across Cambodia, Ghana, India, and Sri Lanka by Vorlak,
Abasimi, & Fan (2019) and Aslam, (2016). Contrasting studies indicated a direct correla-
tion between the appreciation of exchange rates and the growth of GDP, which suggests
that when a country's currency strengthens relative to others, it tends to increase its
economic output (Maurya, 2017; Chowdhury, Hamid & Akhi, 2019).

Foreign Direct Investment (FDI) is another macroeconomic factor that is considered more
stable and manageable than bank credit, as it typically involves long-term economic
endeavors, allowing profit repatriation only when the project generates earnings. Rehman
(2016) and Durham (2004) opined that FDI contributes to facilitating the transfer of
modern technology and advancements between nations, thereby enhancing economic
progress and development alongside human capital and exports. Similarly, Tiwari &
Mutascu (2011) and Campos & Kinoshita (2002) emphasized the positive influence of FDI
inflows on a nation's economic output. Despite the positive perspectives, Rygh, Torgersen
& Benito (2023) identified mixed results in the relationship between FDI and GDP growth,
whereas Rahman (2014) identified a negative relationship between FDI and economic
development.

Unemployment globally hampers social progress, wasting valuable human resources and
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causing significant declines in productivity and overall well-being of a nation; however,
there are scenarios where unemployment cannot decrease GDP during economic down-
turns when demand remains persistently low. Several research (Makaringe & Khobai,
2018; Shahid, 2014) identified that the unemployment rate also relates to economic
growth. Shahid (2014) found a long-lasting relationship between the unemployment rate
and GDP growth in Pakistan. Makaringe & Khobai (2018) also found an adverse impact of
unemployment on GDP in both the long term and the short term. However, Seth, John, and
Dalhatu (2018) find no significant correlation between the unemployment rate and the
GDP growth rate in Nigeria.

The previous studies (Bhattacharya, & Islam, 2021; Rahman, Islam & Korim, 2021; Alam
et al., 2020) examined the effects of COVID-19 from various angles on the economy of
Bangladesh, however, the effect of macroeconomic variables were not considered in their
studies. Rahman (2014) and Sutradhar (2020) researched how the economic development
of Bangladesh is influenced by inflation and remittances, respectively. Thus, this study
brings new insight by including four macroeconomic parameters (such as exchange rate,
foreign direct investment, inflation, and unemployment rates) as control variables to evalu-
ate the influence of COVID-19 on economic development in Bangladesh and provide more
robust and comprehensive findings.

3 MATERIALS AND METHODS
3.1 Data Source and Study Period

The macroeconomic data of GDP growth rate, exchange rate, FDI, inflation, and the unem-
ployment rate is gathered from the data bank of Bangladesh Bank and World Bank for the
period of 1993 to 2022 following previous authors (Hasan, Tawfiq, Hasan, & Islam, 2024;
Hasan & Islam, 2023; Lee, 2000; Rehman, 2016; Aslam, 2016). This extended time
horizon helps control long-term economic trends and structural changes that could affect
GDP growth, thereby offering a clearer understanding of the pandemic's specific effects
(selection of longer period is aligned with Mahbub, Shetu, & Khandker, 2022 and Ahmed,
2023). Here, a dummy variable for COVID-19 was utilized, with a value of 1 assigned to
the period during which the pandemic occurred (2019-2021) and O for the remaining
timeline (1993-2018 and 2022). This approach enables the effective isolation of the
pandemic’s impact within the broader time series. Furthermore, the inclusion of 2022 data
allowed for the incorporation of the post-Covid-19 recovery scenario.

3.2 Variables Description

The GDP growth rate is used as a proxy measure of the economic development of a coun-
try. Here, COVID-19 is a dummy variable, which is an independent variable, and the
unemployment rate, FDI, inflation rate and exchange rate are control variables. A brief
discussion of these variables is given in Table 1:
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Table 1: Description of the Variables

Variables Description Data Source
GDP Growth Rate GDP is an overview of all the economic products and World Bank
services generated in a nation during a specific time frame
(Korgbeelo & Deekor, 2021). Here, the GDP growth rate
is use as a proxy of economic development.
COVID-19 COVID-19 is a dummy variable where it takes 1 when Directorate General
the period is COVID-19 pandemic and O otherwise of Health Services in
(Golder et al., 2022; Lytton and Ghosh, 2024). Bangladesh
Bangladesh Bank
Inflation Rate Increased production costs and declining buying power
are signs of a high rate of inflation ( Kibria & Arshad,
2014).
Exchange Rate A currency exchange rate represents the value at which  Bangladesh Bank
one currency can be exchanged for another. It is
determined by the dynamics of supply and demand in the
foreign exchange markets, indicating the relative worth of
one currency compared to another (Maurya, 2017).
FDI Foreign Direct Investment (FDI) involves acquiring Bangladesh Bank
assets in another country, providing the investor with
direct control over those assets ( Banda, Ngirande &
Hogwe, 2016).
Unemployment Rate The unemployment rate is a simple concept that World Bank
calculates the percentage of working-age individuals who
are either jobless or not in the labor force ( Hussain,
Siddiqi, & Igbal, 2006).

3.3 Data Analysis Method

Here, the collected data is recorded at regular intervals over a while and arranged in
sequential order; therefore, the time-series analysis method is utilized in this study (Shres-
tha & Bhatta, 2017). Then, to select an appropriate time-series regression model, a
unit root test is performed using the Augmented Dicky-Fuller (ADF) test to identify wheth-
er the data is stationary or non-stationary. The autoregressive distributed lag (ARDL)
model is used to determine the dynamic relationship and the ARDL Bound Cointegration
model is used to determine the co-integration between variables after the unit root test
results have been analyzed. The time-series regression equation is given below-

GDPt = ﬁo + ﬁlD COVIDt + ﬁzcontrOISt_l + Ef ven e e e (l)

Here, GDPt stands for gross domestic product growth rate at time #, which indicates
economic development. D.COVID t indicates the dummy variable of COVID-19 at time ¢,
where 1 indicates the COVID-19 period and 0 indicates the non-COVID-19 period.
Controlsy. | indicate the macroeconomic variables and one period lagged value is taken in
this case to reduce the endogeneity effect (following Hasan, Tawfiq, Hasan, & Islam,
2024). The inclusion of macroeconomic variables like FDI, unemployment rate, inflation,



76 Hasan, Hossain and Hasan

and exchange rate as control variables in this study is crucial for isolating the specific
impact of COVID-19 on GDP growth. These factors are known to significantly influence
economic performance, and controlling for them ensures that the variations in GDP are not
attributed solely to the pandemic but accurately reflect the broader macroeconomic
environment, thus providing a more robust and comprehensive analysis.

4. DATA ANALYSIS & DISCUSSION
4.1 Descriptive Statistics

The descriptive statistics of the main variables of this study are shown in Table 2. All the
variables, except the COVID-19 dummy variable, are transformed using two-step data
transformation methods to improve the normality of the data (Robertson, 2004). Here, the
30-year mean GDP growth rate, inflation rate, and unemployment rate are 5.8%, 6.3%, and
3.8%, respectively, and a low standard deviation is found for variables. The mean FDI is
83.65 million, and the mean exchange rate is 70.40 BDT. Both the FDI and exchange rate
exhibit higher standard deviations. The dummy variable COVID-19 shows a lower mean
and higher standard deviation. This indicates that due to the low number of COVID-19
periods in the dataset, the mean is low, and a high standard deviation exists.

Table 2: Descriptive Statistics

Transformed Data

Variables Raw S

Mean Mean tal}di}rd Min Max

Deviation

GDP Growth Rate 0.058 0.058 0.012 0.03 0.08
Covid-19 0.069 0.069 0.258 0 1
Foreign Direct Investment ~ 83.654 83.654 75.759 0 219.81
Exchange Rate 70.404 70.404 15.179 40.2 103.19
Inflation Rate 0.063 0.063 0.022 0.02 0.11
Unemployment Rate 0.038 0.038 0.008 0.02 0.05

Notes: This table shows the descriptive statistics including mean, standard deviation, minimum
and maximum value for all variables i.e. GDP growth rate, inflation rate, exchange rate, foreign
direct investment and unemployment rate. The data is transformed to normalize the data using
a two-step data normalization method. The data is used from 1993 to 2022.

4.2 Correlation Matrix

Table 3 shows the results of the pairwise correlation coefficient among the variables of this
study. Here, GDP exhibits a statistically significantly positive correlation with all the
macroeconomic variables (FDI, unemployment, inflation, and exchange rates). This
indicates that when FDI, unemployment, inflation, and exchange rates increase, then GDP
also increases. On the other hand, COVID-19 shows a negative correlation with GDP,
which indicates that the pandemic situation has impacted adversely on the GDP.

There is no issue with the variables' multicollinearity because the correlation coefficient
less than 0.80 indicates no multicollinearity problem in the data set (Hasan & Islam, 2023).
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Additionally, the variance inflation factor (VIF) test is performed to check further about the
multicollinearity issue and VIF results confirm that there is no issue of multicollinearity as
the mean VIF is 1.124 (Table 3). According to Hasan and Hasan (2024), VIF is less than
10 indicating that no multicollinearity problem in the regression model.

Table 3: Correlation Matrix

GDP Foreign Exchange Inflation Unempl Dummy

Variables Growth  Direct Rate Rate oyment COVID-19 VIF
Rate Investment

GDP 1.000 -

FDI 0.601*** 1.000 1.135
EXGR 0.635%** (.856%** 1.000 1.131
INFLR 0.313* 0.240 0.281 1.000 1.120
UNEMPR 0.322%* 0.505%** 0.768***  0.094 1.000 1.100
D.COVID-19 -0.178 0.199 0.320* -0.043 0.403**  1.000 1.136
Mean VIF 1.124

*IE KX *indicate the level of significance at 1%, 5% and 10% respectively.

Note: The Pearson Pairwise correlation matrix demonstrates the correlation among the variables. Here, GDP
indicates the gross domestic product growth rate, FDI indicates foreign direct investment, EXGR is the exchange
rate, INFLR is the inflation rate, UNEMPR is the unemployment rate and D.COVID-19 is Dummy Covid-19. In
addition, VIF test results also shown in the table.

4.3 Regression Analysis

Time series data analysis methods are applied to capture the effect of time from the analy-
sis. Here, normality, heteroscedasticity, multicollinearity, and autocorrelation problems
have been tested for the plausibility of the results. The results show that the dataset is
normally distributed and data does not suffer from heteroscedasticity, multicollinearity,
and autocorrelation problems. Panel A of Table 4 illustrates the results of the Augmented
Dickey-Fuller unit root test. Here, GDP, inflation rate, and COVID-19 dummy variables
show at the natural level stationary. However, FDI, exchange rate, and unemployment rate
show stationary at first difference. Overall, these findings suggest that examined variables
exhibit mixed evidence about the stationary of data as 3 variables (GDP, inflation rate, and
COVID-19 dummy) show at the natural level stationary, and the other 3 (FDI, exchange
rate, and unemployment) show first difference stationary. Additionally, the Phillips-Perron
(PP) test (Panel B, Table 4) also shows a mixed level of data stationary that supports the
findings of Augmented Dicky-Fuller (ADF) test results. The PP test also confirms that
GDP, inflation rate, and COVID-19 dummy variables are stationary at the natural level,
whereas, FDI, exchange rate, and unemployment rate are stationary at first difference.
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Table 4: Unit Root Test

1% 5% Critical 10%
Variables Probability T-Stat Critical ° Critical
Value
Value Value

Panel A: Augmented Dickey-Fuller (ADF) Model

GDP 0.0022 -3.874 -3.730 -2.992 -2.626
FDI (Lagl) 0.0000 -5.965 -3.736 -2.994 -2.628
EXGR (Lagl) 0.0030 -3.794 -3.736 -2.994 -2.628
INFLR 0.0010 -4.094 -3.730 -2.992 -2.626
UNEMPR (Lagl) 0.0000 -6.589 -3.736 -2.994 -2.628
D.COVID-19 0.0269 -3.095 -3.730 -2.992 -2.626

Panel B: Phillips-Perron (PP) Model

GDP 0.0066 -3.8633 -3.6892 -2.9719 -2.6251
FDI (Lagl) 0.0000 -5.9730 -3.6999 -2.9763 -2.6274
EXGR (Lagl) 0.0224 -3.3492 -3.6999 -2.9763 -2.6274
INFLR (Lagl) 0.0038 -4.0846 -3.6892 -2.9719 -2.6251
UNEMPR 0.0000 -8.2126 -3.6999 -2.9763 -2.6274
D.COVID-19 0.0544 -2.9317 -3.6892 -2.9719 -2.6251

Notes: This table shows the unit root test of data, which includes the test statistics, 1%,
5% and 10% critical values to compare with the test statistics and identify stationary data.
Panel A illustrates the unit root test using the Augmented Dickey-Fuller Model and Panel
B presents the results of the Phillips-Perron Model. Here, GDP indicates the gross
domestic product growth rate, INFLR is the inflation rate, and D. COVID-19 is a dummy
COVID-19, these variables are stationary at level. Additionally, FDI indicates foreign
direct investment, EXGR is the exchange rate, and UNEMPR is the unemployment, these
variables are stationary at first difference.

Following the mixed findings about the stationarity of the variables revealed by the
Augmented Dickey-Fuller and Phillips-Perron model, the autoregressive distributed lag
(ARDL) model is appropriate in this case (Shrestha & Bhatta, 2017). Pesaran, Shin, &
Smith (2021) opined that the ARDL model is well-suited for handling such mixed station-
arity levels, offering flexibility when all variables are not in the same order of stationarity.
Moreover, the ARDL bounds testing approach allows for both short-run and long-run
dynamics to be modeled simultaneously (Shrestha & Bhatta, 2017). The ARDL model's
flexibility, along with its capacity to address autocorrelation and endogeneity issues
(Nkoro & Uko, 2016), makes it an ideal choice for this study. Table 5 shows that
COVID-19 has a statistically significant negative coefficient of -0.021, indicating a poten-
tial adverse effect on GDP growth during the pandemic period. This finding is aligned with
Baqaee & Farhi (2020), and Chudik et al. (2020), who found economic development
downturns during the Covid-19 period.

Moreover, among the macroeconomic variables, the exchange and unemployment rates
demonstrate a significant impact on GDP growth. Here, the coefficient of the exchange rate
shows a positive relationship with GDP; this indicates that when the exchange rate increases,
then GDP growth also increases. The possible reason for the positive correlation with the
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GDP growth rate is that when the exchange rate increases, then both export and FDI increase,
which ultimately brings a positive effect on GDP (Bahmani-Oskooee & Alse, 2018).

Table 5: Result of regression analysis using ARDL Model

Variables Coefficient
(T-statistics)
Covid-19 -0.021%*
(-2.900)
Foreign Direct Investment -0.000
(-0.210)
Exchange Rate 0.001***
(2.980)
Inflation Rate 0.006
(0.080)
Unemployment Rate -0.456%**
(-1.230)
Constant 0.024%%*
(1.880)
F-Statistics 5.64%**
Adj-R? 54.58%

*x%k k% ¥ indicate the level of significance at 1%, 5% and 10% respectively.

Notes: This table shows the result of the Autoregressive Distributed Lag (ARDL) model,
which is confirmed by performing a unit root test. Data is normalized using the two-step data
normalization method and then the unit root test. Here, the impact of COVID-19 on GDP
growth is shown, which is used as a proxy measure of economic development. Besides, the
impact of macroeconomic variables on GDP growth rate is also shown.

Furthermore, Table 6 shows the results of the ARDL Bounds Co-integration Test, which has
been employed to identify the long-run relationship with GDP growth rate and other exam-
ined variables following Pesaran, Shin, and Smith (2001). Overall results show that there is
a presence of a cointegrating relationship between GDP and other macroeconomic
variables. Specifically, the COVID-19 dummy variable is found to have a significant
long-run impact on GDP growth. Additionally, long-term correlations between GDP growth
and FDI, exchange rates, inflation rates, and unemployment rates are also observed.;
however, only the exchange rate exhibits a statistically significant long-run impact on GDP.

Table 6: Results of ARDL Bounds Cointegration Test

Variables Relationship status with Statistical Significance
GDP

COVID-19 Long-run Significant
Foreign Direct Investment Long-run Insignificant
Exchange Rate Long-run Significant
Inflation Rate Long-run Insignificant
Unemployment Rate Long-run Insignificant
Inflation Rate (1% Diff) Short-run Insignificant

Notes: This Table shows the long-run and short-run relationship of all variables with GDP
growth rate. Besides, also shows that the relationship whether statistically significant or
insignificant. Here, COVID-19 is a dummy variable, and other variables, i.e., exchange rate,
unemployment rate, inflation rate, and foreign direct investment, are macroeconomic
variables used as control variables.
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Notes: This Table shows the long-run and short-run relationship of all variables with GDP
growth rate. Besides, also shows that the relationship whether statistically significant or
insignificant. Here, COVID-19 is a dummy variable, and other variables, i.e., exchange
rate, unemployment rate, inflation rate, and foreign direct investment, are macroeconomic
variables used as control variables.

4.4 Model Stability Test

Panel A of Figure 1 shows the results of the cumulative sum (CUSUM) test, which tracks
the cumulative sum of recursive residuals to assess the stability of the model's coefficients
over time (Abdulkadr, Abdulkadr, Asnakew, Sendkie, Workineh, & Asfaw, 2024; Brown,
Durbin, & Evans, 1975). The plot consistently stays within the 5% significance boundaries,
indicating no significant structural breaks and stability in the regression results. Further-
more, Panel B of Figure 1 presents the results of the cumulative sum of squares (CUSUM
of Squares) test, which evaluates the stability of the model's variance by examining the
cumulative sum of squared residuals (Brown, Durbin, & Evans, 1975). Similarly, the plot
remains within the 5% significance critical bounds region, confirming the model's variance
stability. Therefore, the regression equation for COVID-19 on GDP is appropriately devel-
oped, and the coefficients are stable as both the CUSUM and CUSUM of Squares tests
show that the graphical plots consistently stay within the critical boundaries.

Figure 1: Model Stability Test using CUSUM Test and CUSUM of Squares Test

Panel A: CUSUM Test Result Panel B: CUSUM of Squares Results
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Notes: The above graphs show the results of CUSUM and CUSUM of squares tests to check the
stability of the results.

5. CONCLUSION

This study conducted a comprehensive investigation into the impact of the COVID-19
pandemic on the economic development of Bangladesh where a 30-year time series data
spanning from 1993 to 2022 is utilized. Various economic indicators, such as FDI, inflation
rate, exchange rate, and unemployment applied as control variables of this study, and the
GDP growth rate is used as a proxy of economic development. Annualized data on these
variables are collected from the Bangladesh Bank and World Bank. To achieve the objec-
tive of this research, a time-series data analysis method is applied. Initially, data stationari-
ty is tested using the Augmented Dicky-Fuller (ADF) test. Then, the autoregressive distrib-
uted lag (ARDL) model and ARDL Bound cointegration model are applied to examine the
relationship and long-run cointegration of GDP growth with other variables, respectively.
In this research, findings of the ARDL model show a noteworthy inverse correlation
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between the COVID-19 variable and GDP growth. This indicates that the GDP growth rate
has been adversely impacted during the COVID-19 period because regular business activi-
ties were compromised during the COVID-19 period.

Additionally, the data demonstrate that the exchange rate has a considerable positive
impact on GDP. This suggests that when Bangladesh's exchange rate declines, exports and
foreign direct investment rise, which in turn boosts GDP growth. However, the unemploy-
ment rate shows a significant negative impact on GDP; this indicates that when the unem-
ployment rate increases, then the GDP growth rate decreases and vice-versa. Furthermore,
the ARDL Bounds Cointegration Test suggests that COVID-19 has a significant long-run
effect on GDP growth. The exchange rates exhibit a statistically significant long-run
influence on the growth of GDP.

Future research opportunities could focus on addressing the limitations of this study by
exploring more granular data, such as regional economic impacts of COVID-19 within
Bangladesh. Additionally, using disaggregated data on specific sectors affected by the
pandemic, such as tourism and agriculture, could provide deeper insights into sector-spe-
cific recovery strategies. Researchers could also investigate the long-term effects of
COVID-19 on income inequality and poverty levels. Finally, comparative studies with
other countries facing similar challenges could enhance understanding of effective policy
responses and best practices for post-pandemic economic recovery.
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