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Abstract: 

This paper attempts to study the impact of exchange rate changes on wage earners remittance inflow 

from Saudi Arabia (SA) to Bangladesh (BD) for the period of 1990,Q3-2016,Q3. Both linear and non-

linear ARDL in the adjustment processes are employed for Bahmani-Oskooee (2016) ARDL trade model 

to figure out the exchange rate impact on inward remittance flow. We observe both the short-run and 

long-run symmetric effects of exchange rate changes on the remittance influx to Bangladesh from Saudi 

Arabia. The coefficient of the real exchange rate variable is positive and significant in linear ARDL. In 

non-linear ARDL as well, symmetricity is observed in terms of duration and sign of the inward remittance 

of Bangladesh from Saudi Arabia. Simply, remittance from Saudi Arabia to Bangladesh is significantly 

and positively elastic with exchange rate means that higher exchange rate will induce migrant labourers 

to send higher level of remittance from abroad.   
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1. Introduction 

 
Inward remittance earning by the expatriate workers of Bangladesh is an important topic for many 

empirical researchers of Bangladesh. Continuous remittance influx helps Bangladesh economy to keep it 

current account balance positive since 1990s. Like many other developing countries though the trade 

balance of Bangladesh is negative the overall current account balance is positive due to the role of 

ceaseless remittance influx particularly from Middle Eastern, South East Asia, Europe and North 

American countries. However, Saudi Arabia is the highest contributor in remittance earning of 

Bangladesh since the maximum level of migrant workers are staying in this country. The earlier 

researches put their concentration on overall remittance income of the country but the country specific 

attempt is not yet done by the empirical researchers. Initially, the studies attempts to show the link 

between devaluation and income level of the host countries through VAR analysis. The aggregation bias 

inherent in these studies could be circumvented through studies on bilateral remittance of a specific 

country with her partners. This issue is always boldly ignored by the existing research works of 

remittance flow between two countries. The currents trend rests mainly on panel data basis which is done 

by the cross country disaggregated data. However, country specific remittance flow between or among 

several partners provides a new cue to reexamine the symmetric or asymmetric link in a meaningful way. 

This author failed to get any research work that explores exchange rate impact in case of Bangladesh 

remittance earning from Saudi Arabia. 



 
As remittance earning for developed countries has very little importance the researchers of those countries 

are highly reluctant to employ themselves for such works. That's why, there are scant empirical work on 

the link between the exchanges rate changes and the remittance earning by Bangladesh with her workers 

host partners around the world. There are also no studies on skilled and unskilled specific remittance 

earnings too.  This study is the first attempt to show exchange rate variability on remittance earning by 

Bangladesh from Saudi Arabia. The remittance earning of Bangladesh from the rest of the world in 

December 2016 was about 12 thousands crore taka and contribution in it by only Saudi Arabia is 20%. 

About 1.5 millions migrant workers are presently in Saudi Arabia from Bangladesh. So, the contribution 

of Saudi Arabia in wage earners remittance income of Bangladesh is enormous. That is why; the objective 

of this paper is to test whether any relationship between exchange rate fluctuations and remittance earning 

of Bangladesh from Saudi Arabia is there.  

 

The rest of the paper is crafted by the following phases. The methodology is explained in Section 2. 

Sections 3 present empirical findings and Sections 4 presents concluding observation.  Appendix A gives 

the detailed empirical results, Tables 1-6.  

 

 

2. The linear and non-linear ARDL methods  

We consider the specification of Bahmani-Oskooee et al. (2016) to test the hypothesis that exchange rate 

movements have asymmetrical or symmetrical effects using Saudi Arabia-Bangladesh remittance flow. 

According to this model it is customary to include three variables, real GDP in both countries and real 

exchange rates in the long–run specification. However, we believe in remittance earning the earning 

country's real GDP cannot have any or very little impact. So, this variable is replaced by the earning 

country's number of expatriate workers left for foreign job.   

Eq (1) gives the specification: 

    (1)      

The model is specified from Bangladesh perspective, meaning that REMt is defined as Bangladesh 

remittance earning from Saudi Arabia., real income in Saudi Arabia denoted by  , Migrant workers 

left from Bangladesh is denoted by  and the real bilateral exchange rate denoted by REX. The best 

replacement of real GDP of Bangladesh of Bahmani-Oskooee (2016) trade model would be the figure of 

the number of migrant workers left for Saudi Arabia from Bangladesh. But, unfortunately, due to 

unavailability of such data we have used the total figure of Bangladesh workers left for abroad from 

Bangladesh as foreign job seekers. Again, Saudi Arabia does calculate her quarterly GDP. To overcome 



this hindrance of unavailability quarterly GDP data we have used Chow and Lin (1976) method to 

extrapolate quarterly GDP. To generate the quarterly figure of Saudi Arabian GDP from annual GDP we 

have used a linear import function M = e+ gY where M= Imports and Y= GDP. However, our purpose the 

quarterly series to be estimated (Y) was regressed on Import. Therefore, using annual observations we 

estimated the following relation: Yt = e + gMt + €t by then, using quarterly data for M we obtained a 

quarterly series for Y, say Ŷ, were adjusted such that Y= ŶI+ŶII+ŶIII+ŶIV, where Y is the actual yearly 

observed data of Saudi Arabian GDP. Now, we expect the estimate of both b and c in equation (1) to be 

positive. REX is defined such that a decrease signifies depreciation of the Bangladeshi Taka against Saudi 

Arabian Riyal; hence we expect the estimate of d to be positive. The real bilateral exchange rate between 

the Taka and the Riyal is given by [ (P
SA

 × NEX ) / P
bd

 ]  where P
SA 

and P
bd

  are the price levels in Saudi 

Arabia and Bangladesh respectively, measured by the consumer price index. NEX is the nominal 

exchange rate defined as the number of Taka per Riyal.   

Table 01, Unit Root Test 

Unit Root Test 

ADF Test PP Test 

With Trend and Intercept With Trend and Intercept 

Remit =R QGDP=Y MIG=M REX Remit =R QGDP=Y MIG=M REX 

I(1) I(1) I(1) I(0) I(1) I(1) I(1) I(0)  

 

 

Eq. (1) is a long-run model with the estimated coefficients reflecting the long-run effects of the 

exogenous variables on remittance earning level. The short-run effects in particular with regard to the real 

exchange rate, Eq. (1) is rewritten in an error-correction format as follows: 

  ..(2) 

   

This specification by Pesaran et. el (2001) recommend applying the standard F test to test the 

null hypothesis H0: against the alternative of 

H1: , ,  When the calculated F statistic is significant, the null is 

rejected in favour of the alternative hypothesis and the variables are said to be cointegrated. They 

demonstrate that the F test in this context has new critical values, which they have tabulated. 

These critical values indicate the integrating properties of the variables ruling out pre-unit root 



testing. However, besides of such remissions we have performed unit root tests by using 

Augmented Dicky-Fuller (ADF) and Phillip-Perron (PP) methods which is presented in Table 1. 

As unit root test confirms that the variables are mixer of I(1) and I(0) we can proceed to use 

ARDL version model for our purpose. Now, once cointegration is established, the error 

correction component of Eq. (2) is set equal to zero and the long-run effects are derived by 

normalizing estimates of λ2 –λ4 on λ1 Bahmani and Fariditavana (2015).  

 

The short-run effects are judged by the estimates of coefficients attached to first-differenced 

variables. A major assumption behind Eq (2) is that a change in any of the exogenous variables 

has symmetric effects on the remittance flow. This assumption implies that if depreciation 

improves the remittance flow, the appreciation must worsen it. Nevertheless, exchange rate 

effects could have symmetric or asymmetric effects when economic condition in Saudi Arabia 

changes, flow of migrant workers changes, migrant workers and their employers in Saudi Arabia 

react differently and thus exchange rate changes could have symmetric or asymmetric effects on 

the remittance earning.  

 

A new variable comprising changes in the lnRex variable is calculated following the 

methodology used by Delatte and Lopez-Villavicento (2012), Verheyen (2013) and Bahamni and 

Friditavana (2015, 2016) where negative values reflect depreciation and positive values 

appreciation. Two new series; one denoted by NEG and the other denoted by POS representing 

depreciation and appreciation are given below. The variables are constructed by disentangling 

the variable comprising the changes in the lnRex variable.  

     (3) 

 
     (4) 

The replacement of the lnRex variable in the error correction model of Eq. (2) by the two newly created 

variables, POS and NEG following the formulation of  Shin, Yu and Greenwood-Nimmo (2014) gives the 

Auto- regressive distributed lag model.  

        (5) 



The above formulation Eq. (5) represents a non-linear ARDL in the presence of the variable POS and 

NEG variables, whereas Eq. (2) represents a linear ARDL model. Shin et al. (2014) show that the same 

method of estimating (2) and the related F test are equally applicable to (5). Given Eq. (5) is estimated, if 

POS and NEG variables carry the same coefficients in sign and size, exchange rate changes are shown to 

have symmetric effects. Otherwise, the effects are asymmetric.  

 

2. Empirical findings 

The study used quarterly data over the period 1990Q3-2016Q3 for which data are available. The data on 

remittance of earning of Bangladesh from Saudi Arabia is drawn from the monthly Economic Trend of 

Bangladesh Bank, those on Saudi Arabian real income from International Financial Statistics of IMF. 

Quarterly data on number of migrant workers is drawn from monthly Economic Trend of the Bangladesh 

Bank, the Central Bank in Bangladesh. Quarterly data on exchange rate is drawn from the various issues 

of Monthly Economic Trend published by the Bangladesh Bank and the CPI data is drawn from the 

various publication of the Bangladesh Bureau of Statistics.   

 

We estimate both the linear ARDL model (2) and the non-linear ARDL model (5) for the remittance 

earning of Bangladesh from Saudi Arabia. The results are presented in Table 2 to 6. Coefficients 

estimated for the linear model (2) is reported in table 2.  

Table 1 

Dependent Variable Short run coefficient estimates Long run coefficient estimates 

     lnYSA lnYBD 

 
Remittance of BD from Saudi Arabia) 0.81 

[1.98]** 
1.33 
[2.26]** 

1.21 
[1.80]* 

 -4.361 
[8.35]*** 

0.832 
[8.75]*** 

0.380 
[3.40]**
* 

0.166 
[4.81]*** 

Notes: Numbers in parentheses are the absolute values of the t-ratio. *, ** & *** indicate significance at 10%, 5% & 1%level 

respectively.  

We report short –run coefficients for the exchange rate only and long-run estimates for all variables. For 

the short-run, 0.81 percent exhibit significant positive real exchange rate coefficients at 5 % level of 

significance. This result confirm that as the Saudi Arabian economy grows, the Saudi Arabian reliance on 

foreign labour does not diminish and for Bangladesh increased earning of remittance from Saudi Arabian.    

 

The long- run coefficient estimates are valid only when if we can establish cointegration. The results of 

the F test applied to joint significance of lagged level variables in Eq (2) and the presence of at least one 

long- run significant estimated coefficient confirm cointegration. A set of diagnostic tests is also reported 

in Table 3.  

Table 3 

Industry (trade, share in %) Diagnostic Statistics 



   F     ECMt-1     LM   RESET     CUSUM      CUSUMSQ         Adj. R
2 

Remittance of BD from Saudi Arabia) 12.69*** -0.59** 0.57 2.59 S S 0.62 

Notes: *, ** & *** indicate significance at 10%, 5% & 1%level respectively.  

Given critical value of 3.84, the Lagrange Multiplier Test (LM) statistic which is distributed as χ
2
 with 

one degrees freedom confirms that the residuals except in two cases are free of autocorrelation. The 

RESET statistic which is distributed as χ
2
 with one degrees freedom and is used to judge misspecification 

tells insignificant for the model we have fitted. The stability of all short–run and long-run estimates is 

tested by the CUSUM and CUSUMSQ test to the residuals of each model. The results show that our fitted 

model is stable. Finally, the adjusted R
2 

square statistic is pretty good to rely on the model where 

variability of the dependent variable is highly explained the variability of the considered explanatory 

variables.  

The estimates of the non-linear ARDL (5) help us to judge whether exchange rate changes have 

symmetric or asymmetric effects. Short-run estimates are given in Table 4, long-run estimates are in 

Table 5.  

Table 4 

Industry Short run coefficient estimates 

        
Remittance of BD from Saudi Arabia) 0.30** 

[3.02] 
   -      -      - 0.49* 

[1.97] 
 

    -       -       - 

Notes: Numbers in parentheses are the absolute values of the t-ratio. *, ** & *** indicate significance at 10%, 5% & 1%level 

respectively.  

Table 5 

Industry Long run coefficient estimates 

Constant lnYSA lnYBD POS NEG 

Remittance of BD from Saudi Arabia) -55.67** 
[2.32] 

8.79*** 
[2.88] 

-3.51*** 
[2.95] 

0.19* 
[1.77] 

0.35** 
[2.03] 

Notes: Numbers in parentheses are the absolute values of the t-ratio. *, ** & *** indicate significance at 10%, 5% & 1%level 

respectively.  

 

Table 4 shows that the variable representing appreciation (Δ POS) and the variable representing 

depreciation (Δ NEG) are with coefficients that differ in sign, size, and duration. With respect to duration, 

following Shin et al (2014), adjustment symmetry is indicated in the remittance earning level of 

Bangladesh from Saudi Arabia. The coefficients of both Δ POS and Δ NEG are significant. Thus the non-

linear ARDL model supports more significant short-run effects compared to the results from the linear 

model.  

As for the long-run asymmetry effects, Table 5 shows significant coefficients estimates for either POS or 

NEG variables in inward remittance flow of Bangladesh from Saudi Arabia for the linear model  of Table 

2. This manifests greater sensitivity of the non-linear model in capturing a relationship between exchange 

rate changes and remittance influx effects.  



Table 6 

Industry (trade share in %) Diagnostic Statistics 

F ECM(t-1) LM RESET Wald-S Wald-L CUSUM CUSUMSQ Adj R2 

Remittance of BD from Saudi Arabia) 
11.20*** -0.29* 0.08 0.76     2.25**      1.98**  S S 0.60 

Notes: *, ** & *** indicate significance at 10%, 5% & 1%level respectively.  

 

The effects of the income variable in non-linear model carry expected sign with significant coefficient 

which indicates the importance of economic growth in Saudi Arabia for remittance earning of 

Bangladesh.  The second one indicates the importance of increasing in migrant workers number and 

skilled level. The long-run non-linear estimates are valid conditional on cointegration which we can check 

through the diagnostic statistics of Table 6. Cointegration is established either by the significant F test or 

the ECM t-1 test and the presence of at least one significant long-run coefficient in Eq.5. We find 

cointegration in between remittance earning of Bangladesh from Saudi Arabia and their bilateral real 

exchange rate. F statistic is significant for the error component term. Table 6 reports two additional 

statistics; Wald-s and Wald-L. Wald-s supports short-run impact symmetry and Wald-L supports long-

term impact symmetry.   

 

3. Summary and conclusions 
 

We estimate two remittance earning models modified from the Bahmani-Oskooee (2016) trade model, for 

Bangladesh remittance earning time series data from Saudi Arabia which constitutes about 20 percents of 

its total remittance earnings, namely one is linear ARDL and the other is non-linear ARDL model. The 

linear ARDL incorporates the real bilateral taka-riyal rate as a determinant of remittance in Bangladesh 

from Saudi Arabia along with the real income of Saudi Arabia and number of Bangladesh labourers left 

for job seeking in Saudi Arabia [substituted by aggregate income of Bangladesh in the Bahmani-Oskooee 

(2016) trade model]. The non-linear ARDL differentiates between one variable for currency appreciation 

and another for depreciation through which non-linearity is introduced into the model. We use quarterly 

data for the period 1990 Q3-2016 Q3.   

 

According to Bahamani-Oskooee and Fariditavana (2015, 2016) trade model fitted in the bilateral 

remittance earning of Bangladesh from Saudi Arabia, the symmetry assumption that depreciation 

improves the earning country remittance inflow or appreciation worsens it, is a very logical and tenable. 

Exchange rate changes could have in principle symmetric effects on the bilateral remittance flow for this 

couple of countries because migrant workers reaction to home country currency depreciation might 

conceivably analogous to their reaction to appreciation. Remitters are directly and immediately affected 



due to slow adjustment lags such as decision lags, earning level lags and wage lags etc. Thus, migrant 

labourers may be affected by appreciation of their home country currency for some time but the family 

members left behind show an urgent necessities for their daily livelihood.  

 

We find evidence in a variety of ways to support symmetry in responses in remittance inflow to 

exchanges rate changes for Bangladesh remittance earning from Saudi Arabia. First, adjustment 

symmetry in the form of different response times of the remittance earning to depreciation and to 

appreciation was observed. Second, in the short-run, symmetry in the size or sign coefficient estimates on 

the exchange rate also did not differed between appreciation and depreciation. Finally, long-run 

symmetric effect was also found. Overall, both the linear and non-linear models which allows to show for 

symmetry or asymmetry effect of exchange rate on remittance earning revealed very clearly a more 

significant role for the exchange rate in remittance earning for Bangladesh from Saudi Arabia can play if 

the authorities from Bangladesh side take proper action to pay incentive to the remitters. In Bangladesh, 

government gives cash subsidies to the exporters of all conventional and unconventional items exporting. 

However, government did not gives any such incentives who earns foreign currency by managing jobs 

abroad which is almost free from any foreign currency spending like back-to-back LCs payment for input 

and capital machinery importing in case of exports proceeds earning. According to our findings in this 

study government should pay either a depreciated separate exchange rate or (like exporters) direct cash 

subsidies to the expatriate wage earning communities to improve remittance earning by the migrant wage 

earners.          
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