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Abstract 

The share of remittance in the GDP of Bangladesh has increased 

significantly in recent years. Most of the empirical studies have 

examined its impact on growth in different ways. Since the debate 

and controversy over remittances for economic growth continues to 

grow, the present study has focused on reexamining relationship 

between remittance and economic growth for 1981 - 2018 in 

Bangladesh context applying Autoregressive Distributed Lag 

(ARDL) and Error Correction Model (ECM) methods. The ARDL 

result suggests negative and significant association between 

remittances and economic growth in the long run but positive 

association in the short run. A unidirectional causality between 

remittances and economic growth is found from the Vector Error 

Correction Model (VECM) granger causality test meaning that 

remittance does lead to economic growth in Bangladesh.  
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1. Introduction 

Bangladesh has become the top remittance recipient in the world by exporting its 

surplus labor forces to countries like Saudi Arabia, Kuwait, United Arab Emirates, 

and Malaysia mostly since the early 1970s. The demand for migrant workers has 

actually risen dramatically due to the economic globalization in the 80s and in the 

90s. This outward demand has created the opportunity for a major share of 

Bangladeshi labor (largely semi-skilled and low skilled) to go overseas as 

expatriates. Accordingly, remittance inflow not only lessens the unemployment rate 

but also addresses poverty for the home countries (ILO, 2014).Thus remittance 

becomes a vital source of financial inflow that leads to the economic growth of any 

country especially for a labor-intensive country like Bangladesh. 
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Share of remittance income in Gross Domestic Product (GDP) has steadily risen in 

Bangladesh and reached 12% level by 2012 (World Bank, 2012). Figure-1shows that 

though remittance earnings were fluctuating, it was persistent over the years for 

Bangladesh. The share of remittance in GDP increased to 7.5% in 2015 from 6.7% in 

2006. 

 

Figure 1: Relationship between GDP growth and remittances 
 

It has also been observed that from 1976 to 2018, a total of 12,199,124 people have 

migrated overseas for employment (BMET, 2018). Bangladesh maintained its 

position and ranked as tenth globally in terms of receiving remittances with an 

amount of $15.5 billion in the fiscal year 2017- 2018 (World Bank, 2018). This has 

contributed to generating a large number of domestic employment, reducing 

household poverty thereby raising consumption level, and increasing the foreign 

exchange reserves that contributed to improving the current account situation. It also 

assists to invest not only in human capital but also in physical capital and, as a result, 

build up less vulnerability from any kind of shocks and overall economic 

development (Ministry of Finance, 2014). 

According to Chami et al. (2008), a large proportion of remittance is generally 

consumed on obtaining education. This contributes to attaining faster rate of 

formation of human capital resulting in the increased level of total factor productivity 

and subsequently enhance short-term GDP growth. Moreover, remittances may 

negatively affect, in the long run, a country’s GDP growth.  For example, remittance 

inflow is a by-product of exporting workforce often skilled or semi-skilled that leads 

to decreased factor productivity and consequently affects economic growth 

negatively (World Bank, 2005). 

Recent studies have argued both for and against the usefulness of economic growth and 

remittances. Relying on the debate of the association between the variables, two 

distinct views are originated. Some argue that a country’s economic growth will be 

stimulated by reducing the poverty level by means of the inward flow of remittances 

while others argue that remittance retards the economy’s growth through increasing 
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dependency on the remittance and making extreme consumption (Tolcha & Rao, 

2016). Studies have raised concerns over the efficacy of remittances for economic 

growth.  

The major objective of this research is reexamining the relationship between 

remittances and economic growth of Bangladesh for 1981–2018. Autoregressive 

Distributed Lag (ARDL) technique is applied in this research based on Cointegration 

and Error Correction Model (ECM). Vector Error Correction Model (VECM) 

granger causality test has been applied to determine causal relationship between 

remittances and economic growth. This paper also uses diagnostic tests such as the 

normality test (Jarque–Bera test), heteroscedasticity (ARCH) and serial 

autocorrelation (LM) test. CUSUM and CUSUM Square test have been applied for 

checking the stability of the model.  

The remaining sections of this paper have been structured as follows. After the 

introduction, review of relevant literature has been presented in Section 2. Empirical 

Analysis of the study are provided in Section 3. Estimated Results have been 

discussed in Section 4. Conclusion of the study has been provided in Section 5. 

2. Literature Review 

Numerous research papers have been studied for analyzing the relationship between 

remittance and economic growth. There are some ambiguous conclusions in these 

research studies. Some found that remittances have a positive contribution to 

enhancing economic growth while some other studies found negative association 

between the variables for some specific countries. But in most cases, positive and 

significant relationship have been found between economic growth and remittance.  

Multiplier effect of remittance has been estimated by Stahl and Habib (1989) and 

found that migrants’ remittances increased the rate of savings that subsequently, 

boost economic growth then. For the period of 1976-1988, they calculated the 

multiplier for Bangladesh to be 1.24. 

Taylor (1992), Faini (2001), Mahmud (2003), Siddique (2004), Goschin (2014), and 

Okwu (2016) reported that positive contributions of remittance to economic growth. 

Moreover, Taylor (1999) found that migrants’ remittances boost Mexico’s Gross 

National Product. On the contrary, Chami et al. (2003) showed an inverse but 

significant association between the variables while Barajas et al. (2009), Rao and 

Hassan (2012) found an insignificant result. Meanwhile, no association is found 

between remittances and GDP growth by Spatafora (2005). 

Researching some selected countries of Latin America and the Caribbean on the 

basis of income level Ramirez and Sharma (2008) reported that the growth of GDP 

persists in a positive way due to the growth of remittances by using the Fully 

Modified OLS (FMOLS) techniques. In the same register, Abida and Sghaier (2014) 

applied Generalized Method of Moment (GMM) techniques and found positive effect 

of remittance on economic growth.  

At the macroeconomic level, Javid (2012) has tested the consequences of migrants’ 

remittances on poverty rate and economic growth and come up with the findings that 

the growth of the economy is positively and significantly related to remittances. The 
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study has also concluded that in terms of poverty reduction, remittances have a 

significant impact which might lead to several amenities for the impoverished people 

in Pakistan. This can also happen in case of international migration.   

In the case of human capital investment, Tolcha (2016) has conducted a research in 

Ethiopia and reported positive association between remittances and economic growth 

in the long run while the relationship is negative in the short run. The author has also 

investigated the variables namely GDP, secondary school enrollment, remittances, 

investment, and government expenditure. Without the secondary school enrollment 

all the variables impact GDP growth of a country positively in the short-run. 

Recently, Azizi (2018) has tested the impacts of inward remittances on secondary 

school enrollment and supply of labor in some third world countries and found that 

migrants’ remittances have a noteworthy effect on the outcomes of health and 

education, such as raising rate of school enrollment and completion rate, in 

developing countries. 

The results of numerous studies, undertaken in Bangladesh context, on the 

association between remittance and economic growth are mixed and inconclusive. 

Rahman et al. (2006) and Rahman (2009) found an indistinct relationship between 

the variables while Ahmed (2010) found negative impact on economic growth. In 

addition, Siddique et al. (2010) tested Granger causality between the variables for the 

three countries namely Bangladesh, Sri Lanka and India. A unidirectional causality is 

found between the variables in Bangladesh and a bidirectional causality is found for 

Sri Lanka while no causal association is found for India. Meanwhile, Paul and Das 

(2011) found an inverse association between the variables in the short run while it 

was positive in the long run. Majumder (2016) has conducted research on the effect 

of money supply, remittance, and international trade on GDP group rate in the time 

series framework for the period 1975-2013 and found that the relationship between 

the variables is significantly positive for Bangladesh.  

Therefore, due to the mixed results, this paper re-investigates the relationship 

between remittances and economic growth for Bangladesh for the period 1981–2018. 
 

3. Definition of Variables, Sources of Data, and Specification of the Model 

3.1 Definition of Variables 

Annual GDP growth rate is used as an indicator for economic growth, remittances 

received as a percent of GDP is taken as a measure of remittance, investment is used 

as a proxy variable of gross fixed capital formation as a percent of GDP. Household 

final consumption expenditure as a percent of GDP is taken as a proxy for 

consumption expenditure, government final consumption expenditure as a percent of 

GDP is taken as a proxy for government expenditure and index of human capital per 

person based on the years of schooling and returns to education is taken as a proxy 

variable for human capital of Bangladesh.  

3.2 Sources of Data 

All the data, except human capital, have been taken from the WDI of the World 

Bank. Time series data for 1981-2018 for human capital have been collected from the 

Federal Reserve Economic Data (FRED). 
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3.3 Specification of the Model 

The long-run effects of remittances (REM) and Investment (INV), Consumption 

Expenditure (CONS), Government Expenditure (GE) and Human Capital (HC) on 

economic growth (GDP) is estimated by equation (1) below. 

 
𝐺𝐷𝑃𝑡 = 𝛽0 + 𝛽1𝑅𝐸𝑀𝑡 + 𝛽2𝐼𝑁𝑉𝑡 + 𝛽3𝐶𝑂𝑁𝑆𝑡 + 𝛽4𝐺𝐸𝑡 + 𝛽5𝐻𝐶𝑡 + 𝜀𝑡  

(1) 

Here, t (1981, 1982,...,2018) denotes time period. Let 𝐴 =𝛽1,𝛽2,𝛽3, 𝛽4, 𝑎𝑛𝑑 𝛽5 denote 

elasticity of economic growth (GDP) with respect to foreign remittances(REM), 

investment (INV), consumption expenditure(CONS), government expenditure (GE) 

and human capital (HC).  
 

4. Econometric Methodology, Results and Discussion 

4.1 Unit Root Tests 

To examine stationary of the variables, the presence of unit root has to be checked. 

From the analysis of the characteristics of non-stationary variables, it is seen that 

spurious regressions can occur if Ordinary Least Square (OLS) techniques is applied 

with non-stationary variables. So it is necessary to check stationary before 

estimation. Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) tests are 

applied here to check stationarity of the variables. 

The form of ADF test with trend and intercept is given below: 

∆𝑦𝑡 =  𝛼 + 𝛿𝑡 +  𝛽𝑦𝑡−1 + ∑ 𝛾∆𝑦𝑡−1
𝑘
𝑖=1 + 𝑢𝑡(2) 

Where ∆𝑦𝑡is the first difference of y, 𝑢𝑡is the error term and α, δ, β, and γ are 

parameters.  

The Phillips-Perron (PP) test for checking stationarity of variables is as follows: 

∆𝑦𝑡 = 𝛽𝐷𝑡 + 𝜋𝑦𝑡−1 + 𝑢𝑡                                                                     (3) 

Where 𝑢𝑡  is I(0) and may have heteroscedasticity issue.  

The PP tests will modify the test statistic 𝑡𝑛 = 0 and 𝑇𝜋  to correct autocorrelation 

and heteroscedasticity in 𝑢𝑡 . 

Table-1: Summary of Unit Root Test Results 

ADF Test at Level with trend and 

intercept 

Phillip Perron Test at Level with 

trend and intercept 

Variable T-Statistic P-Value Variable T-Statistic P-Value 

GDP -4.645610*** 0.0039 GDP -10.37163*** .0000 

REM -0.978227 0.9346 REM -0.978227 0.9346 

INV -2.863421 0.1860 INV -2.464392 0.3427 

CONS -3.535648* 0.0505 CONS -3.535648* .05051 

GE -2.181911 0.4848 GE -1.821680 0.6738 

HC -3.177456 0.1099 HC -1.682933 0.7382 

Note: ***P, **P, and *P indicate significant at 1%, 5% and 10% levels 
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ADF Test at 1st Difference with trend 

and intercept 

Phillip Perron Test at 1st Difference 

with trend and intercept 

Variable T-Statistic P-Value Variables T-Statistic P-Value 

ΔGDP -3.456706*** 0.0000 ΔGDP -8.7361*** 0.0000 

∆REM -4.730969*** 0.0029 ∆REM -4.730969*** 0.0029 

∆INV -4.010633*** 0.0038 ∆INV -4.184245*** 0.0016 

∆CONS -5.551285*** 0.0000 ∆CONS -7.680398*** 0.0000 

∆GE -5.030014*** 0.0013 ∆GE -4.999647*** 0.0014 

∆HC -5.189885*** 0.0009 ∆HC -5.188087*** 0.0009 

Note: ***P, **P, and *P indicate significant at 1%, 5% and 10% levels 

ADF and Philip Perron test results suggest that except GDP and CONS all the 

variables are integrated of order 1, i.e.I(1). GDP and CONS are found I(0). So, a 

mixed strategy is present here. In the absence of any I(2) series and based on this 

ADF and PP results, the condition for autoregressive distributive lag (ARDL) bound 

testing cointegration approach is met. 

 

5.2Lag Length Criteria 

To establish the appropriate association amid the variables optimal number of lag 

should be identified. After estimating the ARDL model based on Akaike Information 

Criterion (AIC), long-run association among variables shall be estimated.  

Table-2: Lag Length Selection Criteria 

VAR Lag Order Selection Criteria 

Lag LogL LR FPE AIC SC HQ 

0 317.1075 NA 4.75e-17 -17.72043 -17.40936 -17.61305 

1 589.5565 420.3499 1.43e-

22* 

-30.48894* -28.00038* -29.62989 

2 652.9182 72.41337* 9.01e-23 -31.30961 -26.64357 -29.69889 

* Indicates lag order selected by the criterion. 

LR: Sequential modified LR test statistic (each test at 5% level) 

FPE: Final Prediction Error  

AIC: Akaike Information Criterion 

SC: Schwarz Information Criterion  

HQ: Hannan-Quinn Information Criterion 
 

Table 2 represents different lag length using Vector Auto Regression (VAR).It is 

found that the optimum lag order will be 1on the basis of the minimum value of the 

AIC. 
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5.3 Johansen Co-Integration Test 

Johansen and Juselius (1990) test have been applied here to see if there is any 

cointegrating relationship among the variables. Likelihood Ratio (LR) test, suggested 

by Johansen (1988), is applied to determine the order of r.  

𝜆𝑡𝑟𝑎𝑐𝑒(𝑞, 𝑛) =  −𝑇 ∑ ln(1 − 𝜆̂𝑖 )𝑘
𝑖=𝑞+1 (4) 

Where r= 0,1,2,……k-1, T is the number of observations used for estimating λi. The 

maximum eigen value (LR) test statistics suggested by Johansen is:  

𝜆𝑚𝑎𝑥( 𝑞, 𝑞 + 1) =  −𝑇 𝑙𝑛{1 − 𝜆_(𝑞 + 1)}(5) 
 

The outlined statistics either does not reject the null hypothesis that there is 1 co-

integrating relation between the variables (r≤ 1) or reject the null hypothesis of co-

integration among the variables (r=0).  
 

Table-3: Summary of Johansen and Juselius (1990) Co-integration test 

Hypothesized 

No. of CE(s) 

Eigen Value Trace 

Statistic 

5% Critical 

Value 

P-Value 

None* 0.952080 289.9988 125.6154 0.0221 

At most 1* 0.883396 186.6995 95.75366 0.0294 

At most 2* 0.772187 113.6346 61.81889 0.0345 

At most 3  0.539577 63.34073 47.85613 0.2562 

At most 4  0.472804 36.96996 29.79707 0.6312 

Trace test indicates 3 co-integrating equation(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level   

** MacKinno-Haug-Michelis (1999) p-values 

Hypothesized 

No. of CE(s) 

Eigen Value Max-Eigen 

Statistic 

5% Critical 

Value 

P-Value 

None* 0.952080 36.74826 34.68787 0.0170 

At most 1* 0.883396 17.94945 28.45834 0.0360 

At most 2* 0.772187 12.89333 20.16132 0.0276 

At most 3  0.539577 5.810358 15.46260 0.6377 

At most 4  0.472804 0.672788 4.468416 0.4121 

Max-eigenvalue indicates 3 co-integrating equation(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level   

** MacKinno-Haug-Michelis (1999) p-values 

Both Trace and Eigen value test results (in Table 3) indicate the presence of 3 co-

integrating equations among the variables at the 5% level. This paper has conducted 

the Autoregressive Distributed Lagged (ARDL) bound test co-integration approach 

as well for getting a better result as well as corroborating with Johansen Co-

Integration test result. 
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5.4 Bound Testing Approach for Co-integration 

Granger (1981) and Engle and Granger (1987), Pesaran and Shin (1999) has 

developed the ARDL method to detect the long - run (LR) association amid the time 

series regarding non-stationary and stationary data series. This approach is a mixture 

of short-run and long-run coefficients. To examine the LR association and observe 

the relations amid the variables of interest, this paper has used ARDL bound testing 

cointegration approach developed by Pesaran et al. (2001).  

Haug (2002) has claimed that for the small sample data set a better result can be 

obtained from ARDL method to the cointegration approach. As this study has small 

sample data set, the ARDL test will be a better choice rather than traditional 

approaches.  

For this study, the unrestricted error correction model (UECM) is applied which 

considers the appropriate lags (Laurenceson & Chai, 2003).  Therefore, for proper 

adjustment of the orders of the ARDL model, the following UECM is used in this 

study. 

∆𝐺𝐷𝑃𝑡 = 𝛼0 + ∑𝜑𝑖

𝑝

𝑖=1

∆𝐺𝐷𝑃𝑡−𝑖 + ∑ 𝛽1𝑖

𝑞

𝑖=0

∆ 𝑅𝐸𝑀𝑡−𝑖 + ∑𝛽2𝑖

𝑞

𝑖=0

∆𝐼𝑁𝑉𝑡−𝑖

+ ∑𝛽3𝑖∆𝐶𝑂𝑁𝑆𝑡−𝑖

𝑞

𝑖=0

+ ∑𝛽4𝑖

𝑞

𝑖=0

∆𝐺𝐸𝑡−𝑖 + ∑𝛽5𝑖

𝑞

𝑖=0

ΔHC𝑡−𝑖

+ 𝜆1𝐺𝐷𝑃𝑡−1 + 𝜆2𝑅𝐸𝑀𝑡−1 + 𝜆3𝐼𝑁𝑉𝑡−1 + 𝜆4𝐶𝑂𝑁𝑆𝑡−1 + 𝜆5𝐺𝐸𝑡−1

+ 𝜆6𝐻𝐶𝑡−1 + 𝜀𝑡                                         (6) 

Here, (𝜑, 𝜒, 𝜎, 𝛾, 𝜃, 𝜔 𝑎𝑛𝑑 𝛿) represents the short, and (λ1,λ2,λ3,λ4,λ5, λ6) represent the 

long run parameters. The null hypothesis (showing no-co-integration between 

variable) is 

H0: λ1 = λ2= λ3 =λ4= λ5= λ6 = 0 

Whereas, the alternative hypothesis (showing co-integration between variables) is  

H1 : λ1≠ λ2 ≠ λ3 ≠λ4≠ λ5≠ λ6≠ 0 

Pesaran et al. (2001) and Narayan (2005) calculated the approximate critical values 

for the F-statistics. Cointegration amid the variables found if F-statistics value is 

greater than the upper bound. Moreover, no LR association among the variables is 

found if F-statistics value is lower than the lower bound. On the other hand, the 

inconclusive results will be found if F-statistics value is within both bounds. To 

expedite the LR association amid the variables, therefore, this paper relieson the 

lagged error correction term (ECMt-1). 

Table 4: ARDL Bound Test Results 

Test Statistic Value Significance Lower 

Bound 

Upper 

Bound 

I(0) I(1) 

F-Statistic 13.52704 10% 2.20 3.09 

k 4 5% 2.56 3.49 

  2.5% 2.88 3.87 

  1% 3.29 4.37 
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From the ARDL bounds test result showed in Table 4, it shall be said that a long-run 

association amid the variables exists since the value of F- statistic 13.52704 is greater 

than the upper bound at 1%, 2.5%, 5% and 10% critical values. These results 

corroborated with trace test and the maximum eigen value of Johansen co-integration 

results which indicated 3 cointegrating equations. Here, we conclude that economic 

growth is co-integrated with remittances, consumption expenditure, investment, 

government expenditure, human capital, when it is taken as the dependent variable. 
 

 

5.5 Short-run and Long-run Dynamics 

Due to the presence of cointegrating association among the variables, the LR effects 

of increases in the remittances, investment, consumption expenditure, government 

expenditure and human capital on economic growth is found by estimating the 

following model:  

𝐺𝐷𝑃𝑡 = 𝛼0 + ∑𝜑𝑖

𝑝

𝑖=1

𝐺𝐷𝑃𝑡−𝑖 + ∑𝛽1𝑖

𝑞

𝑖=0

𝑅𝐸𝑀𝑡−𝑖 + ∑𝛽2𝑖

𝑞

𝑖=0

𝐼𝑁𝑉𝑡−𝑖

+ ∑𝛽3𝑖𝐶𝑂𝑁𝑆𝑡−𝑖

𝑞

𝑖=0

+ ∑𝛽4𝑖

𝑞

𝑖=0

𝐺𝐸𝑡−𝑖 + ∑𝛽5𝑖

𝑞

𝑖=0

HC𝑡−𝑖

+ 𝜀𝑡                                               (7)                             

Since LR association among variables is present there, the short-run (SR) 

relationships are examined by estimating the following error correction model:  

∆ 𝐺𝐷𝑃𝑡 = 𝛼0 + ∑𝜑𝑖

𝑝

𝑖=1

∆𝐺𝐷𝑃𝑡−𝑖 + ∑𝛽1𝑖

𝑞

𝑖=0

∆𝑅𝐸𝑀𝑡−𝑖 + ∑𝛽2𝑖

𝑞

𝑖=0

∆𝐼𝑁𝑉𝑡−𝑖

+ ∑𝛽3𝑖∆𝐶𝑂𝑁𝑆𝑡−𝑖

𝑞

𝑖=0

+ ∑𝛽4𝑖

𝑞

𝑖=0

∆𝐺𝐸𝑡−𝑖 + ∑𝛽5𝑖

𝑞

𝑖=0

ΔHC𝑡−𝑖

+ 𝛿𝐸𝐶𝑀𝑡−1 + 𝜀𝑡                          (8) 

ECM t-1 is the one period lagged error term that can be derived from the long run 

equation. It is anticipated that the coefficient of ECM t-1 would be negative and 

significant. If it is positive, the adjustment will be explosive. ECM t has been well-

defined in the following equation:  

𝐸𝐶𝑀𝑡 = 𝐺𝐷𝑃𝑡 − 𝛼̂0 − ∑𝜆̂1𝑖

𝑞

𝑖=1

𝑅𝐸𝑀𝑡−𝑖 − ∑𝜆̂2𝑖

𝑞

𝑖=1

𝐼𝑁𝑉𝑡−𝑖 − ∑𝜆̂3𝑖

𝑞

𝑖=1

𝐶𝑂𝑁𝑆𝑡−𝑖

− ∑𝜆̂4𝑖

𝑞

𝑖=1

𝐺𝐸𝑡−𝑖 − ∑𝜆̂5𝑖

𝑞

𝑖=1

𝐻𝐶𝑡−𝑖(9) 
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The empirical results of the LR and SR equations are displayed in Table 5.  

Table 5: Estimation Results of Long Run and Short Run Equations 

Variables Long Run Short Run 

Constants -23.981*** 

(0.000) 

-16.415*** 

(0.000) 

REM -0.74934* 

(0.059) 

 

INV 0.23294** 

(0.017) 

 

CONS 0.72874** 

(0.042) 

 

GE 0.08921** 

(0.046) 

 

HC 1.9814*** 

(0.007) 

 

ΔREM  0.43504*** 

(0.000) 

ΔINV  0.2354*** 

(0.000) 

ΔCONS  0.8913*** 

(0.000) 

ΔGE  0.3651*** 

(0.000) 

ΔHC  2.5863*** 

(0.000) 

ECMt  -0.2401*** 

(0.000) 

Note:.***P, **P, and *P indicate significant at 1%, 5% and 10% levels. The p-values are in 

parenthesis 

The LR results in Table 5 shows that, for a 100% increase in investment, 

consumption expenditure, and government expenditure, economic growth will 

increase by 23%, 73%, and 9% respectively which are significant at the 5% level. 

Moreover, for a 100% increase in human capital investment, GDP growth will 

upsurge by 198% which is significant at the 1%level. A negative but significant 

association between remittances and economic growth is also found in the LR, 

showing that for a 100% increase in remittances, economic growth will decrease by 

75% which is significant at the 10% level. 

The SR results indicate that remittance, investment, consumption expenditure, human 

capital, and government expenditure have significant positive impacts on economic 
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growth. Table 5 also indicates that at any significance level the coefficient ECM(-1) 

is statistically significant; thus, the speed of adjustment for SR to the LR equilibrium 

is significant. The value of the ECM(-1) is – 0.24. It is negative, suggesting that 

when GDP growth is beyond or beneath its equilibrium level, within the first year it 

will adjust by about 24.01%. The full convergence process will happen within 2 and 

half years to long-run equilibrium; therefore, the speed of adjustment is significant in 

case of any shock to economic growth in Bangladesh. 

5.6 Sensitivity Test and Analysis 

In order to ensure stability of the LR and SR parameters of the ARDL method, 

normality, serial correlation, and heteroscedasticity are checked by using Jarque–

Bera, LM, and ARCH with diagnostics tests respectively. The results are showed in 

table 6 below: 

Table 6: Sensitivity Test 

Sensitivity Analysis Coefficients 

Serial Correlation 0.4298 

(0.6555) 

Normality 0.939345 

(0.625207) 

ARCH 1.731908 

(0.1972) 

The diagnostic test from Table 6, the LM serial correlation test, normality and 

Autoregressive Conditional Heteroscedasticity (ARCH) clearly show that there does 

not exist autocorrelation, heteroscedasticity and multicollinearity and also it is 

normally distributed.  

Figure 2: CUSUM and CUSUM Square Test 
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CUSUM and CUSUMSQ tests demonstrate stability of the estimated ARDL model 

both for the LR coefficients and the SR dynamics. Figure 2 indicates that the straight 

lines in the figure representing the 5 % critical bounds used to check for the stability 

of the parameter. The line graph lies within appropriate bounds, 5% in this case, 

support the stability of parameter.  

5.7. Vector Error Correction Model (VECM) Granger Causality 

Cointegration only indicates the presence of causality among variables but does not 

specify the direction of it. Hence, Engle and Granger causality test procedure is 

applied to detect the causal association among the variables. Due to the existence of a 

cointegration relationship, the ECM has been added with the amplified form of the 

Granger causality test and structured in a multivariate pth order VEC framework. For 

detecting a LR relationship this study relies on the error correction term (ECMt-1). An 

error correction equation can be derived as:    

[
 
 
 
 
 
∆ GDPt

∆ REMt

∆ 𝐼𝑁𝑉t

∆CONSt

∆GEt

∆HCt ]
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[
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C5

C6]
 
 
 
 
 

+ ∑M

k

j=1

[
 
 
 
 
 
 
∆GDPt−j

∆REMt−j

∆INVt−j

∆CONSt−j

∆GEt−j

∆HCt−j ]
 
 
 
 
 
 

+ 

[
 
 
 
 
 
λ1

λ2

λ3

λ4

λ5

λ6]
 
 
 
 
 

ECMit−1 + 

[
 
 
 
 
 
ε1

ε2

ε3

ε4

ε5

ε6]
 
 
 
 
 

                          (10) 

Where, 𝑀 =   

[
 
 
 
 
 
 
 
ψ11jψ12jψ13jψ14jψ15jψ16j

 ψ21jψ22jψ23jψ24jψ25jψ26j

ψ31jψ32jψ33jψ34jψ35jψ36j

ψ41jψ42jψ43jψ44jψ45jψ46j

ψ51jψ52jψ53jψ54jψ55jψ56j

ψ61jψ62jψ63jψ64jψ65jψ66j

]
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Where, ECMt−1is the error-correction term and 𝜀1𝑡 , 𝜀2𝑡 , 𝜀3𝑡 , 𝜀4𝑡 , 𝜀5𝑡 , 𝑎𝑛𝑑 𝜀6𝑡  𝑎re error 

terms. 

Table 7: Results of VECM Granger causality 

 

Note: ***P, **P, and *P indicate significant at 1%, 5% and 10% levels 
 

Table 7 shows there exist short run bidirectional causality between consumption and 

government expenditure (∆CONS⇔ ∆GE), investment and consumption expenditure 

(∆INV⇔ ∆CONS). The study also finds one way causality from government 

expenditure (GE) to economic growth (∆𝐺𝐸 ⇒ ∆GDP), investment to economic 

growth (∆INV⇒ ∆𝐺𝐷𝑃), remittance to economic growth (∆REM⇒ ∆GDP), 

consumption expenditure to economic growth (∆CONS⇒ ∆GDP), human capital to 

economic growth (∆𝐻𝐶 ⇒ ∆GDP),  investment to government expenditure (∆𝐼𝑁𝑉 ⇒
∆GE), human capital to government expenditure (∆𝐻𝐶 ⇒ ∆GE),  remittance to 

investment (∆𝑅𝐸𝑀 ⇒ ∆INV), investment to consumption expenditure (∆𝐼𝑁𝑉 ⇒
∆CONS), human capital to investment (∆𝐻𝐶 ⇒ ∆INV), human capital to investment 

(∆𝐻𝐶 ⇒ ∆INV), human capital to remittance (∆𝐻𝐶 ⇒ ∆REM), and consumption to 

remittance (∆𝐶𝑂𝑁𝑆 ⇒ ∆REM). Moreover, no short run causality is found between 

remittances and government expenditure. 

The coefficient of ECMt-1 for remittances in the VECM granger causality equation 

shows that the speed of adjustment is 9.612 percent towards the long-run 

equilibrium. The rest of the coefficients such as economic growth, consumption 

expenditure, government expenditure, investment, and human capital are positively 

signed but statistically insignificant. 

6. Conclusion 

The current study focused on reexamining the relationship between economic growth 

and remittance of Bangladesh in a time series framework for1981 to 2018. It is found 

that the association between remittance and economic growth is negative and 

 

 

∆GDP ∆REM ∆INV ∆CONS ∆GE ∆HC ECM(-1) 

 F-statistics t-statistics 

∆GD

P 

 2.5869*** 

(0.0003) 

7.1598*** 

(0.000) 

21.112*** 

(0.000) 

4.7947*** 

(0.000) 

6.2961*** 

(0.000) 

0.4372 

(0.365) 

∆RE

M 

1.23153 

(0.2751) 

 0.42331 

(0.5198) 

1.02411 

(0.0023) 

0.56914 

(0.4560) 

0.13306 

(0.0012) 

9.612*** 

(0.000) 

∆INV 0.18580 

(0.6692) 

2.99716* 

(0.0928) 

 0.21966 

(0.0324) 

1.06599 

(0.3094) 

5.88538** 

(0.0209) 

3.5939 

(0.663) 

∆CO

NS 

2.20059 

(0.1474) 

1.76214 

(0.1935) 

13.3017*** 

(0.000) 

 5.01474** 

(0.0320) 

10.9994**

* 

(0.0022) 

1.5927 

(0.738) 

∆GE 1.39873 

(0.2454) 

0.04225 

(0.8384) 

4.28253** 

(0.0464) 

5.66843** 

(0.0232) 

 5.01943** 

(0.0319) 

2.7334 

(0.6112) 

∆HC 0.33660 

(0.5657) 

0.75979 

(0.3897) 

0.48499 

(0.4910) 

0.19976 

(0.6578) 

1.35411 

(0.2527) 

 0.7521 

(0.684) 
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statistically significant in the long run. Also a positive relationship exists in the short 

run between these two variables. The ECM coefficient has the appropriate sign and 

found significant which suggests that deviations from remittances to economic 

growth will adjust quickly. This study explored that due to the moral hazard problem 

remittances reduce GDP growth in the long run. Therefore, the government shall 

reduce the moral hazard problem by minimizing the problem of asymmetric 

information. For reducing the information gap different media can be helpful for the 

families of the remittance receivers to spread the knowledge that they should use the 

money mainly for investment purposes rather than consumption purposes. In 

addition, encouraging small businesses by opening up the environment for business 

and entrepreneurship especially for the remittance recipient families may be some 

solutions to the existing challenges in this regard. Additionally, imposing laws in the 

banking sector to motivate the families of the remittance recipients’ to save more 

may be an effective impetus from the government’s end. As external migration takes 

place, remittances recipient families become less productive as well as unproductive. 

To minimize the problem, the government can launch awareness programs through 

various media and increase their employment opportunities through skill 

development programs. This may make them productive and help them to contribute 

to increasing the economic performance of Bangladesh. In addition, remittances 

enhance the level of quality education as well as raises school enrollment and 

completion rates. Quality education makes prospective labor more productive that 

leads to economic growth also. So, the budget allocation for the education sector 

should be further increased to sustain the growth in Bangladesh.  
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