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Abstract

Through econometric analysis, this study investigates the effects of various economic factors on foreign direct
investment (FDI) inflows in Bangladesh from 1980 to 2019. ARDL (Autoregressive Distributed Lag) has been
used to estimate the economic determinants of FDI inflows in Bangladesh after removing the trends from the
independent variables. Empirical results revealed that GDP, Fixed Telephone Subscribers, Inflation Rate, and
Education Spending are the eminent economic determinants of FDI. Subsequently, a Granger causality test and
Vector Auto Regression (VAR) confirmed the absence of any long-term impact of these variables on FDI. From the
analysis, it is evident that the ADF (Augmented Dickey-Fuller) test is necessary to remove the trend from these
variables and corner those variables for the ARDL method to find the significant ones that have substantial impacts
on FDI in Bangladesh. GDP, Fixed Telephone Subscribers, Inflation Rate, and Education Spending are found to be
statistically significant while all of them having a positive impact on the FDI. Even though this study matches with
many other previous studies conducted by researchers, some exciting findings contradict the expected result and
open new doors for further research.

Keywords: Foreign Direct Investment, FDI in developing countries, Bangladesh, determinants of FDI,
econometrics, ARDL approach

1. Introduction

Foreign direct investment (FDI) has always been an influential factor in boosting a country’s economic growth.
And, in the case of a developing nation, capitalizing on the potential to attract international investors would always
be a top priority due to the desperate need to maintain economic development. Bangladesh is not immune to this
phenomenon; ideally, historical datasets indicating a steady rise in FDI inflow over the years should be examined
with far more zeal than before to open new avenues for attracting FDI inflows, which would be critical in
strengthening the economic growth of a developing country like Bangladesh.

Since it establishes secure and long-lasting relations between economies, FDI is a critical component of
international economic integration. FDI facilitates the transfer of technology between countries, encourages
international trade by providing access to new markets, and can help countries grow economically (OECD). It can
be attributed to Bangladesh’s massive rise in FDI inflows in recent decades, with a 412.93 percent increase in 2003.
Growth was satisfactory until 2014, but since then, the numbers have been deteriorating, which may harm the
economic growth, even though 2018 showed a 33.76 percent increase (Bank). With this backdrop, it is not
surprising that immense empirical literature has sprung up to investigate the forces attracting FDI (Chakrabarti,
2003).

Furthermore, the findings of this study have important implications for policymakers to determine where to focus
on attracting more FDI inflows into developing countries. The research would be critical in understanding the
significance of enhancing social and economic infrastructure, such as education and telecommunications, in
attracting foreign investors. Consequently, the impact of macroeconomic factors such as inflation rate, GDP, does

28



ijef.ccsenet.org International Journal of Economics and Finance \ol. 13, No.10; 2021

not appear to be as straightforward as found in earlier studies making the research findings novel. Instead, the
investigation provides several astounding findings that will add to previous discoveries so that policymakers will
reconsider their perspective on these variables influencing FDI.

Aside from that, it is critical to highlight the differences between this study and previous studies. We identified a
lack of effort made in earlier works on this topic in selecting variables and eradicating trends in those factors,
making previous findings somewhat unreliable as the accuracy of those investigations were compromised.
Furthermore, most studies relied on Ordinary Least Squares (OLS) Regression but did not provide sufficient
evidence to support the judgment. We believed that these studies could not capture the actual scenario of FDI
inflows into developing countries that would yield accurate results in evaluating determinants of FDI inflows. This
study went through a rigorous process of selecting independent variables to accomplish precise results. To remove
the trends from variables, we performed an ADF test. Furthermore, the research probes multicollinearity among
these factors in selecting appropriate variables from a long list of variables deemed in the first place. Section 3.1
will go into full depth regarding variable selection. Thus, the necessity for obtaining an appropriate methodology
with datasets free from biasedness holds a significant portion in our research works which is a key differentiator of
this study from previous works as well.

So, if the goal is to entice foreign investors in developing countries like Bangladesh, it is unavoidable to investigate
and comprehend the economic factors influencing FDI inflows. The analysis is focused on achieving that aim, and
every effort has been made to contribute to the findings of other researchers working on this topic. The empirical
evidence from previous studies is presented in the second section of this study. The third section goes over the
datasets and methodology, while the fourth section delves into the empirical findings and their implications.

2. Literature Review

Various types of research on the factors influencing FDI inflows have been supervised. Das and Das (2020)
conducted one such study. They used an econometric model in conjunction with statistical methods such as
correlation and regression to analyze 15 years of FDI inflow and other related factors in Bangladesh. GDP,
inflation rate, infrastructure level, trade openness, and labor cost productivity all have a strong positive relationship
with FDI inflow in Bangladesh, while political stability and tax rate have a strong negative relationship.

Adhikary and Mengistu (2018) investigated foreign direct investment inflows into South and Southeast Asian
economies. Over 27 years (1980-2006), they used data from 12 South and Southeast Asian countries. The paper
empirically explained the shocking disparity in FDI inflows among those countries based on key determinants
such as market size, per capita income growth, interest rate, exchange rate, human capital, and infrastructure.

Ahamed and Tanin (2011) strived to analyze the relationship between the FDI and World Development Indicators
and the impact of FDI on economic growth in Bangladesh based on time series data. Exports plus imports to GDP
ratio, industrial infrastructure, efficient wage rate, gross capital formation, foreign exchange reserve, electric
power consumption, and telecommunication subscribers were observed to have a significant positive relationship
with FDI inflows in this study. Furthermore, the researchers concluded that economic growth in a host country
would be responsible for FDI inflows rather than the traditional belief that FDI would yield economic growth.

Lewis (1997) showcased several determinants working behind the enticement of FDI in LDCs (Lesser Developed
Countries) with the current economic situation, past economic performance and solidity, the standard of human
capital, degree of trade restrictions, the steadiness of government, infrastructure level, and other varied factors in
an attempt to dig out the factors underlying FDI in LDCs. The experiment employed ordinary least squares
regression techniques to assess data from 157 developing countries. The literacy rate and the infrastructure level,
as reflected by the urbanization rate, were proven to have a greater effect on FDI inflow in LDCs, according to this
report.

Rahman (2012) attempted to give an impression of the FDI inflow towards Bangladesh in different sectors and
explore its prospects and challenges with the repercussions of FDI on the economy. Her methodology consisted of
an econometric model with several statistical tools such as trend analysis, standard deviations, and regression
analysis over 15 years (1996-2010). According to this research, cheap labor force, strategic location, regional
connectivity, local market growth, low energy cost, competitive incentive, export, and economic zones could work
as potential triggers for FDI inflow.

Rahman and Lau (2018) attempted to discern the determinants behind FDI by undertaking a comparative analysis
between two neighboring countries: India and Bangladesh. The research was analyzed using secondary data from
the World Bank and IMF over 25 years (1990-2014). To classify the determinants of FDI inflow in India and
Bangladesh, this research employed pattern analysis, descriptive statistics, and EViews to interpret the regression.
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The research implied that market size quantified by population and GDP per capita had been significantly
associated with the FDI inflow both in Bangladesh and India whereas, in terms of infrastructure level measured by
telephone line users and trade openness expressed by exports plus imports as a share of GDP, India had been way
ahead of Bangladesh in attracting FDI inflow.

From 1981 to 2015, Shrivastava (2017) scrutinized various factors influencing FDI (Foreign Direct Investment) in
India. The factors’ for the extensive assessment of FDI inflows were determined using a log-linear regression
model and least square methods, which were highly dependent on changes in Trade openness, indirect tax, FOREX,
external debt, government spending, and per capita electric consumptions.

Manzoor and Chowdhury (2016) investigated the factors influencing FDI inflows in Bangladesh using a functional
relationship with the dominant determinants of economic growth. Using time-series data from 1994 to 2014, they
ran four empirical models to examine the relationship between GDP, exports, imports, and domestic investments.
Encouraging FDI inflows could boost GDP growth while also improving the trade balance by lowering imports.
Even though their research was confined to a few industries, it was revealed that diversifying exports could be a
solution.

Similarly, Wijeweera and Mounter (2008) used the Vector Auto-Regressive (VAR) approach to evaluate
macroeconomic factors as inbound FDI increased by 10.9 percent in Sri Lanka by 2004. Dataset from 1950 to 2004
was used to dissect the previously chosen five crucial elements (market size and performance, openness indicator,
labor cost indicator, exchange rate, and interest rate) for detecting the correlation with FDI inflows to a country.

Ali et al. (2015) inspected the FDI-led growth hypothesis in Bangladesh using time series data from 1973 to 2013.
The researcher identified the relationship between FDI and growth using an econometric co-integration framework
and an error correction mechanism. To measure the relationships between GDP and FDI, ADF (Augmented
Dickey-Fuller) and Phillips-Perron (PP) tests with OLS (Ordinary Least Square) were included.

Hussain and Haque (2016) conducted a similar study in which they delineated the factors using the Vector Error
Correction Model (VECM) to find the interconnections between FDI, growth per capita GDP, and trade using time
series data from 1973 to 2014. The VECM findings confirmed a crucial relationship between these variables, in
which the residuals of the regression model could not find any auto-correlation, implying that governments must
pay close attention to the creation of trade-friendly investment.

Epaphra (2018) utilized datasets from 1996 to 2016 from 48 African countries to create a correlation between the
factors influencing FDI using the Random Effect (RE) model. The researcher also asserted that GDP per capita,
population growth, and economic openness could steer FDI inflows into a country. Political stability, government
effectiveness, corruption control, regulatory quality, and the rule of law were all factored into the logarithmic
regression models used in this study, along with the author’s estimates. Political stability and corruption control
have a moderate relationship with FDI inflows at the 5% and 1% levels.

So, it’s evident from almost all the studies that the GDP, or in other words, the market size of a country, is a
predominant factor in attracting FDI inflows in a country. However, to draw a line between the GDP of a current
and lagged period is necessary to comprehend the time-series relationship that GDP has with the FDI inflow in a
developing country which we have shown in our research. On the other hand, according to every further study and
ours, the social and economic infrastructures have a significantly positive relationship with FDI inflows in
developing countries like Bangladesh. Nonetheless, different researchers take distinct measurements of variables
in assessing infrastructure level, which in our study are telecommunications and education spending. Another
significant factor is the inflation rate which earlier studies drew a negative relationship with FDI inflows. But, that
wasn’t the case in our research, which is indeed the most incredible insight derived from our investigation. In our
study, only a one-year lag in the inflation rate significantly impacts FDI inflows, and the relationship is
astonishingly positive. However, underlying depreciation in exchange rate with the rise in the inflation rate over
one year, which is the corresponding lagged period here, is the proper explanation behind this defying result as that
attracts foreign investors to invest at a lower cost in a developing country like Bangladesh. It is a noteworthy fact
for policymakers that our research reveals, which we believe is an excellent addition to the earlier studies on this
topic.

3. Data, Scope and Method

The data for FDI inflow in Bangladesh used in this study comes from secondary sources. There are some variables
assumed to have a congruent effect on FDI due to their relationship to GDP per capita; however, it is critical to
distinguish the truly effective factors that may have the potential to change FDI inflows in the country positively or
negatively. To analyze the effects, factors such as GDP, Inflation Rate, Lending Rate, Fixed Telephone Subscribers,
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and Education Spending are retrieved from the other variables in a quantifiable form.
3.1 Variables Selection

In order to establish the effective prominent macroeconomic variables influencing FDI inflows we first filtered
through 13 variables. We noticed these variables can bolster the research if found in frequent manner. The
variables are listed in Table 1:

Table 1. Considered variables at first

Variables Notation Description Expected Effects
GDP GDP Per Capita (Income) +
GDP Growth Rate
Interest Rate Lending Rate -
Exchange Rate USD Conversion Rate +/-
INF Inflation Rate -
INFR Telecommunication +
Independent Industry
Variables TO (Trade Openness) Export Index +
Import Index -
Education Education Spending
Trade Performance Export (% of GDP)
Domestic Urban Population +/-

Final Consumption Expenditure
FOREX Reserve In terms of USD +
Note. In this table, we consider the variables which may have the major impacts on FDI inflows.

These variables are considered with a focus on possible macroeconomic determinants of FDI in a developing
country like Bangladesh such as income level, interest, inflation, exchange rate, etc. Besides that, factors such as
infrastructure level, education level, foreign trade, etc. were taken into consideration as well before delving into
further research. We used multicollinearity detection analysis in EViews to illuminate the best outcome from those
independent variables. Mulitcollinearity describes an exact relationship between the variables in the regression
exploratory analysis. Linear regression analysis is predicated on the notion that there is no perfect exact
relationship among exploratory variables. When independent variables in a regression model are correlated, the
problem of multicollinearity emerges. After fitting the model and interpreting the results, a high degree of
correlation between variables can lead to further complications. Any regression model with more than one
predictor can be affected by multicollinearity. It occurs when the measures of two or more predictor variables
overlap so much that their effects are indiscernible ((Complete Dissertation), (Frost)). Variable Inflation Factor
(VIF) is a tool to deduce the multicollinearity problem in a regression analysis. A large value in VIF on the
independent variables means high correlation while the smaller value depicts the reverse. In this analysis, we
factored all the variables to get the desired centered VIF results. After numerous simulations, we coalesced at a
certain point with five macro-economic variables (Table 2).

Table 2. Multicollinearity correction with VIF analysis

Variance Inflation Factors
Sample: 1980-2019

Coefficient Uncentered Centered
Variable Variance VIF VIF
LOGGDP(-1) 0.000396 134.9111 5.099472
LOGFIXEDTELEPHONESUBSCRIBERS 0.00033 1149.249 4.622253
LENDINGRATE 0.228114 393.7722 5.574866
LENDINGRATE(-1) 0.227142 393.3159 5.249071
INFLATIONRATE 0.009232 5.825832 1.290425
EDUCATIONSPENDING 0.002304 3.635354 1.239807
C 0.006196 674.154 NA

Note. In this table, we reduce the multicollinearity problem with VIF analysis. Value more 10 regards as a high correlation among the
independent variables in this research. Value between 1-5 indicates moderate correlation.
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The independent variables influencing FDI that were factored in this analysis are specified in Table 3. Fixed
telephone subscribers are taken for infrastructure (INFR) category and Education Spending (% of GDP) for the
Education variable category.

Table 3. Description of the variables used in this report

Variables Notation Description Expected Effects
Dependent Variables FDI Inflow Direct Investment by non-resident investors

GDP GDP Per Capita (Income) +

GDP Growth Rate

Independent Interest Rate Lending Rate
Variables INF Inflation Rate

INFR Telecommunication

Education Adult Education Level

Note. In this table, we assume the expected effects for independent variables.

3.2 Data Collection and Timeframe

Five macroeconomic variables selected for this study are to make possible explanatory factors for investigation.
Limitation of monthly data makes up the study to incorporate GDP, Inflation Rate, Lending Rate, Fixed Telephone
Subscribers, and Education Spending as the set of explanatory variables. Yearly FDI inflow data was derived from
the Bangladesh Bank Economic Trends and the WDI database and the World Bank databases taken for the time
frame from 1980 to 2019.

3.3 Data Analysis and Modeling

The first part of our research included a descriptive and graphical presentation of the variables under consideration,
as well as a normality test using the Jarque-Bera method. Skewness, kurtosis, and normality were determined for
the data. Unit root tests are evaluated to confirm whether or not there is a trend in the independent variables. The
ADF test is conducted to analyze the variables to notify that there will be no effects in the future dataset for past
behaviors. GDP, Fixed Telephone Subscribers, and Lending Rates discovered to have a unit root at a level while

being stationary at first will be thoroughly discussed in the empirical analysis section. There are three basic
regression models for the ADF test.

e  No constant, no trend: Ay; = yye 1 + &
e  Constant, no trend: Ay, = o + yyp1 + &
o  Constant and trend: Ayy = o + yyps + A + &

The second regression model of the ADF test with only constant and no trend is being analyzed in this section
(Fuller, 1976). To these versions, the Augmented Dickey-Fuller adds lagged variations:

Constant, no trend: Ay, = a + pyr + 20t alyes + & Q)
where,
y=o—1
o = coefficient of y,
Ay, = first difference of y,, i.e. y—Y.
“The null hypothesis of ADF is y = 0 against the alternative hypothesis of y < 0. If we do not discard the null, the
series becomes non-stationary whereas rejection reveals the series is stationary. The independent variables are
further investigated for the normality and heteroscedasticity tests, which expose that they are not free from serial
correlation but do exhibit homoscedasticity” (Fuller, 1976). Because these variables are mixed in the same way
that stationary variables are, they must be tested using the ARDL method, as well as the multicollinearity and

Granger causality tests. The Hannan-Quinn Information Criterion (HQIC) is used to select the best model from a
set of fitted models. The Hannan-Quinn criteria used for model selection is given as follows:

HQIC = 2*In*[In[n]]*k — 2*IN*[Lina] @)

“The challenge is to find the model that has the lowest value of the preferred information criterion. The -2In[Lax]
term appearing in each formula is an estimate of the model fit’s deviance. The coefficients for k in the first part of
each formula demonstrate how severely the number of model parameters is prosecuted. Here, L.y iS the
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log-likelihood, number of parameters is indicated by k, and n denotes the number of observations” (Mose, 2017).

Because of the mixed variables, we incorporate ARDL approach which has been used for decades to simulate the
influence of economic variables in a single-equation time-series setup (Kripfganz & Schneider, September 7,
2018). “An autoregressive distributed lag (ARDL) model is an ordinary least squares (OLS) based approach that
can be applied to both non-stationary and mixed order of integration time series. This analysis supports sufficient
lags to capture the data generation process in a specific modeling framework. A simple linear evolution can also be
used to derive a vibrant error correction model (ECM) from ARDL. Correspondingly, the ECM merges short-run
dynamics with long-run equilibrium without risking long-run information and eliminates issues such as dubious
relationships associated with non-time series data” (Shrestha & Bhatta, 2018). In its most basic form, the ARDL
model is as follows:

yt:a+ﬁxt+ﬂzt+8t (3)
The error correction version of the ARDL model is given by:
Vo= o0+ b, Bidvei+ Tho, Sidxei + XE_ eidzi + AiYer + AoXea + AgZes + i 4)

“The short-run dynamics of the model are described by the first part of the equation with B, 6, and €. The second
part with As defines a long-term relationship. The null hypothesis in the equation is A; + X, + A3 = 0, which refers
to the absence of a long-term relationship” (Shrestha & Bhatta, 2018).

“Since there is a bilateral condition among the variables due to the trend pattern, a Granger Causality test for these
independent variables and the dependent variable is expected. If two variables, Y and X, are co-integrated, then
either of the three relationships could occur: a) X affects Y, b) Y affects X, and c) X and Y affect both. The first two
resemble a one-way relationship, while the third conveys a two-way relationship. If two variables are not
co-integrated, they are autonomous and have no effect on each other. If the current and lagged values of X help
make accurate predictions of Y, then it is said that X ‘Granger causes’ Y” (Buteikis, n.d.). The simple form of
Granger causality is as follows:

AV, = Y adYei+ Yio BidXy + e (5)
AXi= i AidXei+ Xio1 04V + ux (6)

“The current value of AY is related to the past values of itself and the past values of AX. Similarly, AX is related to
the past values of itself and that of AY. The null hypothesis in equation 5 is fj = 0 which means, “AX does not
Granger cause AY”. Similarly, the null hypothesis in equation 6 is §j = 0 and states “AY does not Granger cause
AX.” The rejection or non-rejection of the null hypothesis is based on the F-statistics. The null hypothesis was
rejected for a value greater than the F-value” (Buteikis).

“To investigate the dynamic relationship between FDI inflows and macroeconomic variables, a \ector
AutoRegression (VAR) model is also used. To measure relationships between multiple variables over time, a
Vector Auto-regression (VAR) model is used. Using the dependent and independent repressors’ past values, the
model allows feedback or reverses causality. Exogenous variables are not required in the general VAR model
because all repressors are assumed to be endogenous. Equation 7 & 8 are the simplified VAR dimension for two
variables X and Y with just one lag:

Yi =01+ 011Yea + 01oXea + pyes + e (7)
Xi =02+ O12Yea + OpoXea + pyea + e (8)

Where &1, and &y are uncorrelated white noise disturbances or error terms. Choosing appropriate lag length is
important in VAR modeling. Optimal number of lags can be selected by using available lag length selection criteria.
Most popular criteria are Akaike Information Criterion (AIC), Schwarz Bayesian Criterion (SBC) and Hannan
Quinn criterion” (HQC) (Shrestha & Bhatta, 2018).

4. Empirical Results and Discussion
In this section, we briefly present our analysis of the data and discuss the findings from our modeling effort.
4.1 Descriptive Statistics and Graphical Presentation of the Data

If we look at the descriptive statistics, we can see that the average lending rate is around 12.5 percent. On the other
hand, over these 40 years, the average inflation rate was around 6.7 percent (1980-2019). For a developing country
like Bangladesh, the average education spending percentage of GDP is very low.
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Table 4. Descriptive analysis

LOGFDI  LOGGDP LOGFIXEDTELEPH LENDINGRATE INFLATIONRATE EDUCATIONSPENDING
ONESUBSCRIBERS

Mean 1.914338 1.77864 5.655328 0.125262 0.066643 0.097368
Median 2.266601 1.72981 5.721653 0.129108 0.06375 0.113052
Maximum 3.451963 2.480828 6.161263 0.148457 0.191432 0.204904
Minimum -0.60571 1.245736 4977724 0.0954 0.001555 0
Std. Dev. 1.267103 0.358124 0.365008 0.015403 0.035955 0.072485
Skewness -0.36097 0.358697 -0.331221 -0.352036 1.657324 -0.272929
Kurtosis 1.714663 2.100933 1.808536 2.288642 6.945167 1.540579
Jarque-Bera 3.441024 2.094709 2.942492 1.586101 42.03945 3.844129
Probability 0.178974  0.350865 0.229639 0.452462 0 0.146305
Sum 72.74485 67.58833 214.9025 4.759953 2.532441 3.699974
Sum Sqg. Dev.  59.40531 4.74536 4.929544 0.008778 0.047831 0.1944

Note. In this table, descriptive statistics are employed for investigation.

Following that, a normality test was performed to evaluate the pattern in the datasets. Except for the inflation rate,
the skewness and Kkurtosis of all other variables are close to zero and around three, indicating their normality.
However, to obtain a better result, a Jarque-Bera test was performed, in which the evidence of all variables was
normal except the inflation rate.

Figure 1 also shows a graphical representation of time plotting, where upward trends for some variables can be
seen. As a result, it became unavoidable for us to conduct Unit Root Tests and take the necessary steps to eliminate
all of those trends.
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Figure 1. Time plots of the variables

4.2 Augmented Dickey-Fuller (ADF) Test (Level)

Table 5 displays summary results from Augmented Dickey-Fuller (ADF) tests for all variables. Appendix A
contains detailed results for each test, as well as t-statistics, R-squared, adjusted R-squared, and other test
parameters. The null hypothesis for FDI inflow was rejected at a significance level of 1%. The null hypothesis
could not be rejected for the remaining variables because the variables Log of GDP, Log of Fixed Telephone
Subscribers, and Lending Rate all have unit roots at the level. Because of this, a first difference unit root test for
these three variables was required.
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Table 5. Summary results from the unit root test (at level)

LOGFDI LOGGDP LOGFIXEDTELEPHONE LENDINGRATE INFLATIONRATE EDUCATION

SUBSCRIBERS SPENDING
With t-Statistic ~ -6.5675 1.8061 -0.6426 -2.1215 -4.9679 -4.6083
Constant Prob. 0 0.9996 0.8466 0.2377 0.0002 0.0006
b nO nO no *kk *kk

Note. (*) Significant at the 10% level. (**) Significant at the 5% level. (***) Significant at the 1% level. (no) Not Significant.
Probability based on MacKinnon (1996) one-sided p-values.

4.3 Unit Root Test (1st Difference)

Summary of the unit root test (1st difference) results are presented in Table 6 and details of the test results are given
in Appendix A. It was found that none of the 3 variables has a unit root at 1(1) and all null hypotheses were rejected
at the 1% significance level.

Table 6. Summary results from unit root test (1st differentiation)

d(LOGFDI) d(LOGGDP) d(LOGFIXEDTELEPHONE d(LENDING d(INFLATIONRATE) d(EDUCATION

SUBSCRIBERS) RATE) SPENDING)

With  t-Statistic  -4.6611 -4.703 -3.4257 -4.0249 -9.8048 -5.5763
Constant Prob. 0.0007 0.0005 0.0182 0.0034 0 0
*kk *kk **k *kk *kk *kk

Note. (*) Significant at the 10% level. (**) Significant at the 5% level. (***) Significant at the 1% level.
Probability based on MacKinnon (1996) one-sided p-values.

4.4 Model Selection Criteria

The Hannan-Quinn Information Criteria (HQIC) was used to discern the goodness of fit of models. The HQICs for
20 fitted models are depicted in (Appendix-A: Figure-4). The dependent variable, FDI inflow, had a lag of one,
while the other variables had lags varying from one to three. As a consequence, for this study, an Autoregressive
Distributed Lag Model (1) was used to fit the data.

4.5 Autoregressive Distributed Lag (ARDL) Model

For this analysis, an ARDL model was used to determine the impact of the five macroeconomic variables on FDI
inflow. Because the macroeconomic variables fall under 1(0) and I(1) through 1(3), the ARDL model was perfect
for detecting correlation. Ordinary Least Square (OLS) regression models could have been used if all variables
were from 1(0). Vector Error Correction (VEC) could be used in the case of | (1). Table 7 shows coefficient values
and p-values from the ARDL model. Detailed test results are provided in Appendix A: Table 8.

Table 7. Summary coefficients and p-values from the fitted ARDL model

Variable Coefficient Std. Error t-Statistic Prob.*
LOGFDI(-1) 0.738758 0.195721 3.774543 0.0014
LOGGDP 18.44591 4.933423 3.738968 0.0015
LOGGDP(-1) -19.365 5.301097 -3.65302 0.0018
LOGFIXEDTELEPHONESUBSCRIBERS 3.19858 1.153991 2.771755 0.0126
LOGFIXEDTELEPHONESUBSCRIBERS(-1) -1.6859 1.27131 -1.32611 0.2014
LENDINGRATE 0.302765 10.27456 0.029467 0.9768
LENDINGRATE(-1) -6.90358 15.03141 -0.45928 0.6515
LENDINGRATE(-2) -26.3299 14.31832 -1.8389 0.0825
LENDINGRATE(-3) 56.43876 12.5583 4.49414 0.0003
INFLATIONRATE -2.64498 2.821883 -0.93731 0.361
INFLATIONRATE(-1) 5.884147 2.139216 2.750609 0.0132
INFLATIONRATE(-2) 3.291708 1.774513 1.854992 0.0801
INFLATIONRATE(-3) 4.764932 2.028989 2.348427 0.0305
EDUCATIONSPENDING 2.142799 0.926856 2.311899 0.0328
EDUCATIONSPENDING(-1) 2.601042 1.145231 2.271194 0.0356
C -11.3543 2.923436 -3.88388 0.0011

Note. p-values and any subsequent tests do not account for model selection.
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At the 10% significance level, the null hypotheses for Log of GDP, Lending Rate (-2), Inflation Rate (-2), and
Education Spending were rejected while those for Log of Fixed Telephone Subscribers as infrastructure category
could not be rejected. Due to this speculation, all independent variables except the infrastructure category have a
massive impact on FDI inflow towards Bangladesh. From Table 7, it can be interpreted that Log of fixed telephone
subscribers has a positive impact on FDI inflows as the coefficient is 3.19858. On the contrary, FDI inflow is
highly dependent on the Log of GDP at the level as the value found was 18.44591. Moreover, we conducted
Heteroscedasticity and Serial Correlation test to further cement the procedure. (See Tables 10-11)

Estimated equation for the model substituted with coefficients is as follows:

LOGFDI = 0.738757810044*LOGFDI(-1) + 18.4459105993*LOGGDP - 19.3649959588*LOGGDP(-1) +
3.19858015408*LOGFIXEDTELEPHONESUBSCRIBERS -
1.68590019691*LOGFIXEDTELEPHONESUBSCRIBERS(-1) + 0.302764782742*LENDINGRATE -
6.90358136059*LENDINGRATE(-1) - 26.3299160069*LENDINGRATE(-2) +
56.4387625637*LENDINGRATE(-3) - 2.64497938466*INFLATIONRATE +
5.8841472382*INFLATIONRATE(-1) + 3.29170814131*INFLATIONRATE(-2) +
4.76493236498*INFLATIONRATE(-3) + 2.14279885733*EDUCATIONSPENDING +
2.60104158057*EDUCATIONSPENDING(-1) - 11.3542726572

Cointegrating Equation:

D(LOGFDI) = -11.354272657153 -0.261242189959*LOGFDI(-1) -0.919085359459*LOGGDP(-1) +
1.512679957178*LOGFIXEDTELEPHONESUBSCRIBERS(-1) + 23.508029978690*LENDINGRATE(-1) +
11.295808359764*INFLATIONRATE(-1) + 4.743840437876*EDUCATIONSPENDING(-1) +
18.445910599227*D(LOGGDP) + 3.198580154042*D(LOGFIXEDTELEPHONESUBSCRIBERS) +
0.302764782678*D(LENDINGRATE) -30.108846556480*D(LENDINGRATE(-1))
-56.438762563454*D(LENDINGRATE(-2)) -2.644979384671*D(INFLATIONRATE)
-8.056640506251*D(INFLATIONRATE(-1)) -4.764932364952*(LOGFDI - (-3.51813526*LOGGDP(-1) +
5.79033562*LOGFIXEDTELEPHONESUBSCRIBERS(-1) + 89.98557998*LENDINGRATE(-1) +
43.23883658*INFLATIONRATE(-1) + 18.15878377*EDUCATIONSPENDING(-1)) +
2.142798857318*D(EDUCATIONSPENDING))

4.6 Granger Causality Test

In this analysis, a Granger Causality test was used to see whether the independent variables had any long-term
effect on FDI Inflows. All are summarized in Table 9 along with the null hypotheses. Some of the null hypotheses
can be rejected at a 95 percent confidence interval or a 5% level of significance, indicating that some of the
independent variables had an impact on each other in the long run. Among these, infrastructure is critical. It is not
surprising given that FDI is heavily reliant on a country’s economic growth due to the desire for long-term returns
(Appendix-A: Table 9).

4.7 Vector Auto-regression (VAR) Estimates and Impulse Response Function

For a more detailed interpretation of whether the Granger Causality test findings are correct, a Vector
Autoregression (VAR) was used. It can be seen from the findings (Appendix A: Table 12) that none of the t-values
are greater than 1.96. Values less than 1.96 indicate that the independent variables had no long-term impact on FDI
Inflow. The signs indicate the nature of the relationship between these variables and the Log of FDI Inflow. As a
result, the VAR findings were consistent with the ARDL model’s findings. The inverse roots of the characteristic
AR polynomial are shown in Figure 2. Except for one point, the estimated VAR is stable because almost all roots
have modulus less than 1 and lie within the unit circle. Impulse reactions can be used. When the model receives an
impulse, the impulse response function of VAR is used to evaluate the complex effects of the system.
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Figure 2. Inverse roots of AR polynomial
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Charts of impulse responses have been plotted in Figure 3 for more precision among the independent variables.
The responses also emphasized that none of the independent variables would impact FDI inflow in the long run, as
the blue lines in each graph level off after a few years, except the LOG of GDP. As a result of this speculation, it
can be concluded that GDP has the most enormous effect on Bangladesh’s FDI inflows. Every figure illustrates
variations in the first few years. Since FDI inflows are reliant on inflation and GDP, FDI inflows have been
fluctuating for a long time. In the graphs, blue lines were below the x-axis for Lending Rates and the Log of GDP
because FDI Inflows are negatively related to them, and above the x-axis for variables with which positive
relationships were observed.
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Figure 3. Chart of impulse responses
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5. Summary of Findings

Despite some limitations in analyzing these datasets, this study yielded some fascinating results. First, the FDI lag
period has had a significant impact on FDI, primarily because the flow of FDI typically increases over time due to
FDI strengthening each year. As a result, FDI inflows into Bangladesh increase incrementally; the more FDI that
comes in this year, the greater the demand for FDI in the following year.

The natural logarithm of GDP, on the other hand, has had a significant positive impact on FDI inflows over the
years. A 1% increase in GDP accounts for a nearly 18.5% increase in FDI inflows in Bangladesh, demonstrating
that the longer a country’s economic growth continues, the more foreign investors invest in that country. In this
case, a study by Adhikary and Mengistu (2018) can reinforce our observations. Investors do not look at records but
rather at the country’s current economic situation, as reflected by the negative coefficient for the lagged period of
the Log of GDP on FDI inflows. Nuclear Power Plant at Rooppur, Dhaka Metro Rail, Padma Bridge, Bus Rapid
Transit project at Uttara, Dhaka, and many other mega projects facilitated the income level of the overall economy
in recent years. These significant footsteps towards sustainable economic growth in a developing country like
Bangladesh are alluring and triggering a myriad of foreign investments which is coherent with our findings.

The variable denoting telecommunication has also had a significant impact on FDI over the years. The impact was
positive, with a 3% increase in FDI and a 1% increase in the telecommunications sector. Similar impressions can
be observed from the experiment of Ahamed & Tanin (2011) and Lewis (1997). This emphasizes the importance of
infrastructure for a developing country like Bangladesh to garner access to vital amounts of Foreign Direct
Investment.

On the contrary, the lending rate had no discernible impact on FDI inflows. There is the fact that the lending rate is
not as relevant in terms of FDI inflows as it is in portfolio investment. However, a three-year lag in the lending rate
can affect. In their study, Wijeweera and Mounter (2008) concluded that factors positively impacted FDI.

An astonishing result has been accumulated in the following variable, defying our expectation of a negative
relationship between FDI inflow and inflation rate. A one-year lag in inflation rate significantly impacts FDI
inflows, increasing FDI inflows by almost 6% per percentage rise. It is quite intriguing because of the correlation
with the exchange rate movement. When a country’s inflation rate rises, the country’s currency is expected to fall
in value over time (Pettinger, 2019). As a result, it becomes more appealing for foreign investors to invest in that
country at a lower cost than anticipated. So, this phenomenon can boost FDI inflows.

Finally, educational spending has positively impacted FDI inflows over the years, which is coherent with our
expectation because a country’s education level is an essential determinant of long-term growth and, thus, FDI
inflow. Incrementing educational spending is a presage to growing skilled laborers in industrial sectors which will
hold the key in opening new doors for the foreign investors.

6. Concluding Remarks

That brings our observation into the subject to a close. The purpose is to investigate significant variables that can
entice FDI inflows into Bangladesh. Using the ARDL method, we can see that the Log of GDP, Log of Fixed
Telephone Subscribers, Education Spending, and Inflation Rate with one-year lag are the most influential variables
among the five macroeconomic factors. In other words, GDP, Fixed Telephone Subscribers, Inflation Rate, and
Education Spending are all statistically significant, and they all have a positive relationship with the FDI.

Although the lending rate with a two-year lag is significant at 8% (as shown in Table 5), we disregarded the factor
since a foreign investor does not need to look up lending rates from previous years to determine whether or not to
invest. Similarly, if investors consider the previous year’s results, the inflation rate, which fluctuates between 0.1
and 19 percent with a standard deviation of 3.5 percent, will play a significant role. Due to the demand and supply
theory of currency, the inflation rate plays a decisive role in assessing exchange rate deviations, explaining that
more factors should be considered to look more deeply.

So, through all the analysis and evidence, it is now clear that macroeconomic variables indeed have the potentiality
to defy the expected relationship with FDI inflows in a developing country. Moreover, the contradiction that we
have found in the case of the inflation rate will have significant implications in policymaking as a rising inflation
rate in a developing country would not always be a bad thing as long as policymakers capitalize on the depreciating
exchange rate in attracting foreign investors.

More mega projects will augment employment in the country that can contribute to further GDP growth as the
government already is in the process of encouraging projects regarding infrastructure and telecommunication
development. Moreover, since the increasing inflation rate might pursue better FDI inflows due to the exchange
rate movement as previously explained, the government can choose the path to annex the money supply in a
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controlled way especially in the uprise of several industrial sectors. Accordingly, it is pertinent to make an
amicable atmosphere for the foreign investors by fostering lenience in foreign trade through policies such as tax
reduction.

Further research on FDI inflows in Bangladesh with more variables and larger datasets could yield more insights
on the subject, which would be invaluable for a developing country like Bangladesh, as FDI is the way to sustain
and boost the economic growth that Bangladesh has achieved over the years.
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Table 8. Detailed results of ARDL approach

R-squared 0.970902 Mean dependent var 2.054599
Adjusted R-squared 0.946654 S.D. dependent var 1.265877
S.E. of regression 0.292376 Akaike info criterion 0.683638
Sum squared resid 1.53871 Schwarz criterion 1.401925
Log likelihood 4.378161 Hannan-Quinn criter. 0.928594
F-statistic 40.04023 Durbin-Watson stat 2.45279
Prob(F-statistic) 0

Note. In this table, we summarize the ARDL approach. Adjusted R-squared with 0.946654 means the analysis is 94.67% significant.

Table 9. Summary results from Granger Causality test

Null Hypothesis: F-Statistic Prob. Explanation

LOGGDP does not Granger Cause LOGFDI 3.6569 0.0383 Only the first hypothesis is rejected. This indicates that there
LOGFDI does not Granger Cause LOGGDP 3.23825 0.0538 exists a unidirectional relationship of LOGGDP with LOGFDI.
LOGFIXEDTELEPHONESUBSCRIBERS does not 5.11604 0.0125 Only the first hypothesis is rejected. This indicates that there
Granger Cause LOGFDI exists a unidirectional relationship of

LOGFDI does not Granger Cause 0.24413 0.785 LOGFIXEDTELEPHONESUBSCRIBERS with LOGFDI
LOGFIXEDTELEPHONESUBSCRIBERS
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LENDINGRATE does not Granger Cause LOGFDI ~ 0.21985 0.804 As both hypotheses are not rejected, we can infer that
LOGFDI does not Granger Cause LENDINGRATE ~ 0.39315 0.6785 LENDINGRATE and LOGFDI are independent from each other.
INFLATIONRATE does not Granger Cause LOGFDI  0.6156 0.5472 Second hypothesis is rejected. It shows that LOGFDI affects
LOGFDI does not Granger Cause INFLATIONRATE 6.52587 0.0046 INFLATIONRATE but INFLATIONRATE does not affect

LOGFDI.
EDUCATIONSPENDING does not Granger Cause 0.6876 0.5108 We do not reject both null hypotheses. This indicates that there is
LOGFDI no relationship between EDUCATIONSPENDING and LOGFDI.

LOGFDI does not Granger Cause 0.69445 0.5075
EDUCATIONSPENDING
Note. In this table, we summarize the causality test among five independent variables with the dependent one.

Table 10. Heteroscedasticity test

Heteroscedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.476178 Prob. F(15,18) 0.2139
Obs*R-squared 18.75438 Prob. Chi-Square(15) 0.2251
Scaled explained SS 3.195771 Prob. Chi-Square(15) 0.9994

Note. In this table, probability of Chi-Square of Obs*R-squared values 0.2251 which is more than 0.05 depicting the homogeneity nature of
the errors.

Table 11. Serial correlation test

Breusch-Godfrey Serial Correlation LM Test:
F-statistic 2.170659 Prob. F(1,17) 0.1589
Obs*R-squared 3.849759 Prob. Chi-Square(1) 0.0498
Note. In this table, probability of Chi-Square of Obs*R-squared values 0.0498 which is quite nearer to 0.05. So it can be said that all the
variables are not serially correlated.

Table 12. Vector Autoregression (VAR) estimation

Standard errors in () & t-statistics in [ ]
LOGFDI LOGGDP LOGFIXEDTELEPHONE LENDINGRATE INFLATIONRATE EDUCATIONSPENDING
SUBSCRIBERS

LOGFDI(-1) 0317322  -0.029 -0.039055 -0.002051 -0.034685 0.003894
-0.24887  -0.01048 -0.03206 -0.00356 -0.0151 -0.04214

[1.27504] [-2.76616] [-1.21830] [-0.57553] [-2.29641] [ 0.09240]

LOGFDI(-2)  0.020178 0.016985 -0.035041 -0.001476 0.039396 0.008311
-0.2547  -0.01073 -0.03281 -0.00365 -0.01546 -0.04313

[0.07922] [1.58302] [-1.06809] [-0.40472] [ 2.54865] [0.19272]

R-squared  0.917223 0.997995 0.979851 0.884335 0.497086 0.355162

Adj. R-squared  0.869922 0.996849 0.968338 0.81824 0.209707 -0.013316
Sum sq. resids ~ 4.30005  0.007631 0.071345 0.000881 0.015838 0.123282
S.E.equation  0.452509 0.019062 0.058287 0.006478 0.027463 0.07662
F-statistic ~ 19.39121 870.9156 85.10414 13.37988 1.729721 0.963862

Log likelihood -13.09243 94.58922 56.58804 131.2834 82.175 47.29002
Akaike AIC  1.534849 -4.799366 -2.564002 -6.957845 -4.069118 -2.01706
Schwarz SC  2.118457 -4.215757 -1.980394 -6.374237 -3.485509 -1.433451
Mean dependent  2.064504 1.832347 5.719538 0.125444 0.060712 0.099559
S.D. dependent 1.254659 0.339568 0.327568 0.015195 0.030892 0.076114

Note. In this table, we conclude the research with VAR summaries indicating the analysis is almost 87% significant observed from adjusted
R-squared value.
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