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Abstract: The paper tests the validity of Okun’s law by examining the 

relationship between real GDP growth and unemployment in Bangladesh using 

annual time series data from 1984 to 2017. Johansen Co-integration test was 

applied to identify the long run equilibrium relationships between the variables 

followed by Vector Error Correction Model (VECM) to determine the short run 

dynamics. Both difference and gap version of Okun’s law have been used to test 

the relationship between real GDP growth and unemployment. The study 

reveals that Okun’s law holds true in case of Bangladesh economy. The Okun’s 

coefficient came out to be negative and statistically significant; however, the 

coefficients in both the versions are very low. The coefficients which represent 

the speed of adjustment to restore equilibrium are also found negative with 

statistical significance. The paper recommends to the government and policy 

makers to formulate economic policies that are more focused on making 

operational changes to create more jobs in the economy.  

Keywords: Okun’s law, Difference version, Gap version, Output gap, 

Unemployment gap, Johansen Co-integration, Vector Error Correction Model. 

 

1. Introduction 

The relationship between economic growth and employment is an important issue in the 

economic dialogue. Bangladesh’s economy has been doing well for the last several years. 

The GDP growth rate was more or less 5.69 percent from 1994 until 2017, making an all-

time high of 7.28 percent in 2017
1
. However, the country has experienced a slowdown in 

employment creation in recent times. According to the World Bank, the annual growth 

rate for jobs fell to 1.8 percent in 2011-2016 after growing at 3.1 percent annually in 

2003-2010
2
. As a result, the employment especially the youth employment is falling with 

a instantaneous slow response on job creation even though according to Bangladesh 

Bureau of Statistics (BBS) the overall unemployment remained unchanged at 4.20 

percent in 2017 from 4.20 percent in 2016 with an average rate hovering around 3.85 
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percent from 1991 till 2017
3
. Maybe this is because of the definition of unemployment 

set by the Labor Force Survey 2005-06 of the BBS which defines ‘unemployed’ as those 

who do not work for even a single hour a day
4
. The economists cited various flaws in the 

concept and idea of such definition. Thus the unemployment problem appears to be very 

resilient causing some unrest especially to graduates and young people equipped with 

different sets of skills. 

This slow job creation has raised questions about the high economic growth figures being 

recorded and some economists even term the phenomenon to be ‘jobless growth’ 

(Raihan, 2017). Raihan (2017) calculated the employment elasticity of economic growth 

(a measure that captures the employment effect of economic growth) of Bangladesh with 

respect to the change in real GDP for South Asian countries from 2001 and 2015. The 

study found that Bangladesh’s employment elasticity fell from 0.77 in 2001-2005 to 0.28 

in 2011-2015 however Afghanistan, Maldives, Nepal and Pakistan with slower economic 

growth rates in this period, managed to increase their employment elasticity of economic 

growth. 

On one hand, the country is experiencing remarkable economic growth and yet it looks 

like that the two variables i.e. GDP growth and unemployment are not influencing each 

other. Although a lot of emphasis is being placed on the two, but the unemployment 

problem is still overwhelming and results in issues such as corruption, intensified crime 

rates, etc. In these circumstances, this paper tries to find the validity of Okun’s law which 

shows a negative relationship between GDP growth and unemployment rate. 

The logic behind this law is very simple, it tries to explain how much a country’s gross 

domestic product (GDP) may be lost when the unemployment rate is above its natural 

rate of unemployment, which leads to the conclusion that we need an average of GDP 

growth over than 3 percent to lower unemployment by 1 percent, below this threshold it 

increases at a constant elasticity (Okun, 1970). 

The paper intends to verify the soundness of Okun’s law in Bangladesh by applying the 

Johansen Co-integration test and Vector Error Correction Model (VECM) techniques to 

yearly data from 1984 to 2017. The expected results are both long and short run 

coefficients which will be used to make inferences about the applicability of the Okun’s 

law in Bangladesh economy. Moreover, although the empirical evidence from 

Bangladesh in recent times tended to reject the Okun’s law, this paper tries to address the 

question as why we have observed such deviation in the relation between output and 

unemployment in recent times and check whether the theory holds true over a longer 

period of time from 1984 to 2017. Also we have to keep in mind that there are other 
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potential factors affecting the relationship, in particular, socio-economic factors, 

demographic factors, age structure, migration and others and policies (active labor market 

policies, fiscal policy, etc.) (Zagler, 2003). This study is expected to contribute to the 

existing literatures as very few studies have previously been done using Co-integration 

technique to investigate the applicability of Okun’s law in Bangladesh economy. Using 

the findings of this study, suggestions may be formulated and submitted to policy makers. 

The study is structured as follows: After introducing the topic of the study in Section 1, 

Section 2 reviews the economic growth and unemployment scenario of Bangladesh. 

Section 3 reviews the empirical literatures on the study topic. Data and methodology are 

described in Section 4 while Section 5 presents the results of the empirical study. Finally, 

Section 6 concludes the study. 

2. Economic Growth and Unemployment Scenario of Bangladesh: 

A sharp increase in GDP was documented over the period from 1984 to 2017. Average 

GDP growth rate was about 3.5 percent during the 1980s. The economy managed to 

make transition from stabilization to growth in the 1990s while maintaining economic 

stabilization with a significantly reduced and declining dependence on foreign aid
5
. 

There has been an accelerated GDP growth rate of 4.5 percent in the first half of the 

1990s and 5 percent in the second half of this period while it floated around 6 percent 

over the first decade of 21
st
 century and since population growth rate was below 1.5 

percent per annum during this period, over a 4.5 percent growth in per capita GDP was 

quite satisfactory (Helal and Hossain, 2013). 

Figure 1: Annual GDP Growth in % (1984-2017) 

 

Source: Authors’ calculations from the World Development Indicator Database 2017, The World 

Bank 

During the last decade, average growth rate was more than 6 percent and now the growth 

rate surpassed 7 percent in 2016-17 and stood at 7.28 percent
6
.  
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Figure 2: Unemployment in % of Total Labor Force (1984-2017) 

 

Source: Authors’ calculations from the World Development Indicator Database 2017, The World 

Bank 

Unemployment Rate in Bangladesh averaged 3.85 percent from 1991 until 2017, 

reaching an all-time high of 5.10 percent in 1997 and a record low of 2.20 percent in 

1991
7
. 

3. Literature Review 

A lot of studies have tested the validity of Okun’s law for different regions during 

different time periods and employed different methods. Although it is widely accepted 

that the growth rate of GDP directly affects employment, that is, if output increases, 

employment will increase and the unemployment rate will fall, many studies documented 

mixed results. Some studies found negative relationship between output and 

unemployment and thus confirmed the existence of Okun’s law while some studies found 

positive relationship and there are some other studies which documented no significant 

relationship between these two parameters. 

Dritsaki and Dritsakis (2009) support Okun’s law and asserted that the relation between 

the GDP growth and unemployment rate is negative. According to them, with an increase 

in production reflecting a decrease in the rate of unemployment provides an opportunity 

for using time series data to determine relationship between the variables. 

Lal et al., (2010) checked the validity of Okun’s law in some Asian countries including 

China, Pakistan, India, Sri Lanka and Bangladesh from 1980 to 2006 using co-integration 

technique and found that there exist a long run relationship between output gap and 

unemployment gap. However, while estimating the long run elasticises using Phillips and 

Hansen (1990) fully modified ordinary least squares (FMOLS) method, they found 

insignificant results. As far as checking of the validity of Okun’s law is concerned, they 

found that Okun’s law is confirmed for three out of six developing countries. 



Testing Okun’s Law in Bangladesh Economy: A Co-Integration Approach 89 

Similar findings are documented in the study of Abbas (2014) where he analyzed the long 

term effect of economic growth on unemployment of Pakistan from 1990 to 2006, using 

ARDL approach and found the existence of significant long run negative effect of 

economic growth on unemployment. However, no short run relationship was observed. 

Besides, the ECM term showed that the short run disequilibrium was adjusted in a year 

with 83 percent adjustment rate.  

Consistent with the findings of above studies, Chifaa and Rached (2015) conducted a 

study on Tunisian economy using quarterly time series data during the period 1990Q1- 

2014Q1 and found that unemployment and output has negative relationship.  The result is 

tested in both short and long term and although it is found that the Okun's law holds for 

the Tunisian economy, the coefficient was lower.  

Zagler (2003) however, found contradictory results while analyzing a vector error 

correction model of economic growth and unemployment in four major European 

economies: France, Germany, Italy and the UK. He found that in the long run, economic 

growth and unemployment have positive relationship, as modern economic theories 

suggested but opposed by Okun’s law. He also showed that the short-run dynamics of 

economic growth and unemployment remain consistent with Okun’s law and Okun’s 

coefficient is in line with previous estimates for all countries except for the UK. 

Consistent with these findings, Moroke et al., (2014) found positive coefficients implying 

unsuitability of Okun’s law to South African data from 1990 to 2013 using vector error 

correction model. Okun’s coefficient was estimated using the first lag and rank after de-

trending the series. 

The study conducted by Khrais and Al-Wadi (2016) involving MENA countries from 

1990 to 2016 using simple linear regression analysis on the other hand, showed no 

significant impact of GDP on unemployment. Similar results were documented in the 

studies conducted by Moosa (2008) and Kreishan (2011). Both the studies tested the 

relationship between unemployment and GDP for four Arab countries (Algeria, Egypt, 

Morocco and Tunisia) and for Jordan economy respectively. Moosa (2008) used two 

initial versions of Okun i.e. gap version and difference version and concluded that 

cyclical components of unemployment and GDP which is calculated by applying 

Hodrick-Prescott Filter (H-P filter) are unrelated in Algeria, Egypt, Morocco and Tunisia 

and he deduced that Okun’s law does not hold for these four countries. Kreishan (2011) 

tested the relationship in Jordan economy during the period from 1970 to 2008 using co-

integration and simple regression method and the empirical results could not confirm 

Okun’s law for Jordan, suggesting that the lack of economic growth has no effect on the 

unemployment problem in Jordan. 

Özel et al., (2013) investigated the relationship between economic growth and 

unemployment of G-7 countries from 2000 to 2011 (where 2000 to 2007 was pre 
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financial crisis period and 2008 to 2011 was post financial crisis period) using panel 

regression analysis. The study showed that while the productivity and economic growth 

variables have significant impact on the reduction of unemployment in the pre-crisis 

period, this effect of productivity becomes less significant after the crisis. 

Abu (2017) employed the ARD technique to examine whether Okun’s law exists in 

Nigeria during 1970-2014. The empirical results indicate that a co- integrating 

relationship exists between the unemployment rate, economic growth and oil prices. The 

coefficient of unemployment for this study is 0.18 percent which is far less than the Okun 

coefficient. Other studies focusing on developed countries also found similar results 

suggesting that the Okun coefficient is not fixed but varies across different countries. 

Several studies were conducted on the issues of unemployment and other macro variables 

of Bangladesh but very few studies were conducted on testing the validity of Okun’s law. 

Hassan and Hossain (2013) examined the relationship between unemployment and real 

GDP of Bangladesh and Okun’s law’s validity using annual data from 1973 to 2010. The 

empirical results showed negative relationship between GDP and unemployment and 

found no long run relationship between these two variables. 

Chowdhury and Hossain (2014) conducted a study on the determinants of unemployment 

in Bangladesh from 2000 to 2011 using Simple Single Equation Linear Regression 

Model. The selected variables were unemployment rate, GDP growth rate, exchange rate 

and inflation rate. The results showed that inflation rate has significant positive impact on 

unemployment and GDP growth rate and exchange rate have significant negative impact 

on unemployment. 

Hossain et al., (2012) examined the of relationship between inflation and economic 

growth in Bangladesh over the period 1978 to 2010 using co-integration technique and 

found no co-integrating long run relationship between inflation and economic growth. 

Besides, the Granger causality test suggests a unidirectional causality running from 

inflation to economic growth. Hossain (2012) analyzed the relationship between labor 

force and GDP of Bangladesh from 2002 to 2009. The study found a significant positive 

correlation between labor force and GDP. 

The objective of this study is to contribute to the existing literatures as very few studies 

have previously been done using Co-integration technique to investigate the applicability 

of Okun’s law in Bangladesh economy. We are expecting some useful suggestions for 

policy makers from the findings of this study. 

4. Data and Methodology 

4.1. Data 

The data for our study have been collected from the World Development Indicator, 2017 

(Published by World Bank). In order to verify Okun’s Law, the yearly data for a period of 

34 years ranging from 1984-2017 have been analyzed. 
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4.2. Definition of Variables 

The variables namely the real GDP and unemployment rate used in the study in order to 

assess the validity of Okun’s Law have been defined in the following way: 

Table 1: Notations of the Variables and Description 

Variable Notation Definition 

lnRGDP Yt Natural logarithm of real annual GDP at period t 

lnUR Ut Natural logarithm of annual unemployment rate at period t 

Change in 

lnRGDP 

ΔYt = Yt– Yt-1 Changes in real GDP growth rate between current and 

previous period 

Change in lnUR ΔU t = U t – Ut-1 Changes in unemployment rate between current and 

previous period 

Potential Output Y*t Total gross domestic product (GDP) that could be produced 

by an economy if all its resources are fully employed i.e. 

output produced at the natural rate of unemployment 

Natural Rate of 

Unemployment 

U*t The level of unemployment that exists in equilibrium which 

is the amount of structural and frictional unemployment 

which is left in the economy when supply and demand are in 

balance 

Output Gap Y
c
t = Yt – Y*t Difference between the observed and potential real GDP 

which captures the cyclical level of output 

Unemployment 

Gap 

U
c
t = Ut – U*t Difference between the observed and natural rate of 

unemployment which represents the cyclical rate of 

unemployment 

4.3. Model specification 

In this paper, two versions of Okun’s Law have been used:  

The Difference version 

Yt – Yt-1   = α - β(Ut − Ut-1) +  εt 

Or,  ΔYt = α - β*ΔUt +  εt ………….(1) 

Where Yt is the natural logarithm of the real GDP at time t, and Yt-1 is the natural 

logarithm of the actual real GDP at time t-1, Ut is the natural logarithm of the actual 

unemployment rate at time t, Ut-1 is the natural logarithm of the actual unemployment rate 

at time t-1. Hence, according to the difference model, the relationship between the change 

in natural log of observed real output (Yt) between current and previous period and 

change in the observed unemployment rate (Ut) between current and previous period is 

examined. β stands for Okun’s coefficient having a negative value, meaning that an 
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increase in the growth rate of real GDP leads to a decrease in the unemployment rate and 

vice versa. εt  is the white noise error term. 

The Gap version 

The second approach to estimate Okun's co-efficient is based on the relation between the 

output gap and unemployment gap. This is called the Gap version where 

Output Gap = α - β*(Unemployment Gap) +  εt 

Symbolically, gap version estimates the Okun’s co-efficient as follows: 

Yt – Y
*
t   = α - β(Ut − U

*
t) +  εt 

or  Y
c
t = α - β*U

c
t +  εt……………..(2) 

where Yt is the natural logarithm of the real GDP at time t, and Y
*
t is the natural 

logarithm of the potential real GDP at time t, Ut is the natural logarithm of the actual 

unemployment rate at time t, U
*
t is the natural logarithm of the natural rate of 

unemployment at time t. Left-hand side of the gap model represents the output gap while 

the right-hand side represents the unemployment gap. The difference between the actual 

and natural unemployment captures cyclical unemployment, while the difference between 

the actual and potential GDP/output represents cyclical output. β stands for Okun’s 

coefficient having a negative value, meaning that an increase in the growth rate of real 

GDP in excess of its potential level leads to a decrease in the actual unemployment rate 

from its natural rate and vice versa. εt is the white noise error term. 

Hodrick-Prescott Filter 

The Gap version uses unobservable variables namely potential GDP and natural rate of 

unemployment. There is no single accepted method for estimating these variables. In 

empirical literatures various smoothing methods have been used; mainly Baxter-King, 

Hodrick-Prescott, Christiano-Fitzgerald, Kalman filters etc. In this study, the Hodrick and 

Prescott (HP) filter has been used. It is a widely used smoothing method that decomposes 

any series into a trend and a cycle. HP filter is a parametric estimation method to obtain a 

smooth trend T component via the solution to the minimization of a loss function for a 

fixed (known) λ penalty parameter. For annual data Hodrick & Prescott (1997) suggest λ 

to be 1600. 

The general equation for the HP filter (Hodrick and Prescott, 1997) is 
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Unit Root Test 

Like most of the economic variables, real GDP and unemployment exhibit a non-

stationary trend.  A non-stationary variable shows an upward or downward trend while a 

stationary time series is the one whose basic properties do not change over time. If 

variables are non-stationary then regression results become meaningless that means it 

will inflate R
2
 and the t-statistics. In order to ensure that selected time series are not going 

to produce spurious results (Granger and Newbold, 1974), stationarity of the time series 

data has been checked using Augmented Dickey Fuller (1981) test. It involves testing the 

null hypothesis H0: the series is non-stationary (has a unit root) versus the alternative 

hypothesis H1: the series is stationary (has no unit root).  If the Augmented Dickey-Fuller 

test statistic (t-statistics) is greater that the critical value, it implies that the null 

hypothesis that the data is non-stationary is rejected.  

ADF test is adopted by adding lagged values of dependent variable using the following 

general equation: 

…………….(3) 

Where α is constant, t is a linear time trend, β, δ and γi are slope coefficients, εt is the 

error term. The lag length n, for the ADF test was chosen by minimizing the Akaike’s 

information (AIC) criterion. 

Johansen Co-integration Equation 

Engle and Granger (1987) pointed out that only variables with the same order of 

integration could be tested for co-integration. Hence, if real GDP and unemployment rate 

are each I(1), then it may be true that any linear combination of these variables will also 

be I(1). Having established that both the variables are I(1), this study then proceeds to 

determine the long-run relationships between real GDP and unemployment rate. This 

study has used the Johansen Co-integration method to identify the number of co-

integrated equations in the model as proposed by Johansen and Juselius (1990).  

Vector Error Correction (VEC) Model 

Vector error correction model (VECM) which is designed to deal with non-stationary 

time series that are known to be co-integrated has been applied in the study. The VECM 

model restricts the long-run behavior of the endogenous variables to converge to their co-

integrating relationships while allowing a wide range of short-run dynamics. The co-

integration term is known as the Error Correction Term. If the sign for VECM term is 
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positive the endogenous variable is said to diverge and if it is negative the endogenous 

variable is said to converge into the long-run equilibrium. In order to account for the 

short run dynamics of the model, we have specified vector error correction model 

(VECM) in the following normalized form: 

Yt = α - β*ΔUt-1 + δ ECT t-1+ εt ………….(4) 

where ECTt-1 is the Error Correction Term representing the deviation from equilibrium in 

period t and the coefficient δ characterizes the response of the dependent variable in each 

period to departures from equilibrium. The error correction term is represented as: 

ECT t-1= ΔYt+ β*ΔUt 

Granger Causality Test 

In order to analyze the short run causality between real GDP and unemployment rate we 

finally use Granger causality test (Granger 1969). Granger defined causality in the 

following manner: If all other terms remain unchanged, a variable Yt is said to Granger-

cause Ut, if Ut can be predicted with greater accuracy by using past values of the Yt 

variable. According to Granger if both variables Yt and Ut are integrated at order one, I(1) 

and there is a co-integrating relationship between them, then Granger causality test could 

be done using the following model: 

Yt = 1 +  i-ti
1

 U
n

i
   + j-tY j

1
 

m

j
   + ε1t ..……….(5) 

Ut = 2 +  i-Yt i
1


n

i
   + j-t Uj

1
 

m

j
   + ε2t ….….….(6) 

Where, it is assumed that both ε1t and ε2t are uncorrelated white-noise error terms. The 

null hypothesis for equation (5) is that Ut does not Granger cause Yt. On the other hand, 

the null hypothesis for equation (6) is that Yt does not Granger cause Ut. The rejection of 

null hypothesis would indicate the causal relationship between real GDP and 

unemployment rate. The lag length, k, was chosen by minimizing the Akaike’s 

information criterion (AIC).  

Section 5: Findings of the Empirical Model 

This section represents the findings of the empirical model. Before estimating the 

empirical model, we have checked the stationarity of the times series by employing ADF 

test and Phillip-Perron test. The results of Augmented Dickey Fuller (ADF) test of 

equation 3 are presented in Table 2. The optimal lag lengths for the unit root and 

Johansen’s co-integration tests are decided by the Akaike Information Criterion (AIC). 
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Table 2: Results for the Unit Root Tests at Levels and First Difference 

Variables Test for Unit 

Root in  

ADF Test, Automatic based on 

AIC, Maximum Lag 3 

Phillip-Perron Test, 

Bandwith 8 (Newey-West 

automatic using Bartlett 

kernel) 

Constant, 

Without Trend 

Remarks Constant, 

Without 

Trend 

Remarks 

lnRGDP(Yt) Level -2.4202 

(0.2967) 

Non-stationary -2.1996 

(0.2375) 

Non-

stationary 

1
st
 

Difference 

-4.9083*** 

(0.0004) 

Stationary at 

I(1) 

-5.8699*** 

(0.0000) 

Stationary 

at I(1) 

lnUr(Ut) Level -1.0457 

(0.7250) 

Non-stationary -1.0337 

(0.7269) 

Non-

stationary 

1
st
 

Difference 

-4.8677*** 

(0.0004) 

Stationary at 

I(1) 

-4.8548*** 

(0.0004) 

Stationary 

at I(1) 

Note: (***) indicates statistical significance at 1% level. 

Table-2 presents the ADF statistics values for testing unit root of variables at level and 

first difference with probability (Mackinnon one sided p-values) in parenthesis. Null 

hypothesis that the series is non-stationary cannot be rejected for all the variables at level 

while the null hypothesis is rejected for all the other variables at first difference at a very 

high level of significance. This implies that all the variables are integrated of order one 

which is the pre-condition of testing co-integration among the variables in our model 

under consideration. Johansen co-integration technique suggests that if two or more 

variables are integrated of order one i.e. I(1); there exists a co-integrated linear 

relationship among the variables at order zero. The co-integrated relationships integrated 

of order zero having no unit root implying that a long-run equilibrium relationship among 

the series at level is expected. 

Co-integration Results and the Long Run Equilibrium Relationship between Real 

GDP and Unemployment Rate 

Now that we have ascertained that our variables are stationary at first difference 

indicating that the level data series are co-integrated of order one, we can estimate the 

long-run equation. We have employed the Johansen maximum likelihood procedure 

developed by Johansen and Juselius (1990) to identify the number of co-integration 

equations between the variables and to test the long-run equilibrium relationship between 

the real GDP and unemployment rate. Table 3 shows the results of Johansen maximum 

likelihood procedure. 
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Table 3: Results of Johansen’s Maximum Likelihood Procedures 

Null Hypothesis Alternative 

Hypothesis 

Eigen Value Maximum 

Eigen Statistics 

Trace Statistics 

 K= 0 K= 1 0.4678 18.3011*** 32.1742*** 

K ≤ 1 K=2 0.3802 13.8730*** 13.8730*** 

Note: K= no. of co-integrated equations. 

(***) denotes rejection of the hypothesis at 1% significance level. 

Both Trace test and Max-eigen value test indicates 2 co-integrating equation(s) at 1% 

levels. 

Since Trace test and maximum Eigen value test jointly certify that there are two co-

integrating equations at 1percent level, the null hypothesis that there is no co-integrating 

equation is rejected. Hence both Trace statistics and Eigen value test suggest that real 

GDP and unemployment rate are having long run relationship between themselves.  

Table 4 presents the results of Johansen co-integration test under the assumption that 

there is no deterministic trend in the series. The estimates of the long run relationship 

between real GDP and unemployment rate are as follows:  

Table 4:  1
st
 Normalized Co-integration Coefficients for Long Run Equation  

 Yt Ut 

Coefficients 1.0000 0.1036 

S.E.  (0.0615) 

t-statistics  1.6848 

Constant 0.051 

Log Likelihood 62.6089 

The estimation of equation (1) yields these results which can be expressed as: 

ΔYt = 0.051 - 0.1036*ΔUt+  εt 

The value of the Okun’s coefficient is β = - 0.1036. The coefficient has to be interpreted 

with inverse sign. The negative Okun’s coefficient confirms the inverse relation between 

Real GDP and unemployment. The results show that real GDP growth is 5.1 percent and 

an increase of 1percentof real GDP above the critical value (mean of output growth) in 

the long term would lead to a 0.1036 percent decline in the unemployment rate in 

Bangladesh. The Okun’s coefficient came out to be very low although the result is not 

statistically significant. As the co-integration relationship has been established, we can 
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then estimate the Okun’s coefficient in an error correction framework (ECM) (equation 

4) for correcting the short term. 

Short-run Dynamic Adjustment using VECM  

Since real GDP and unemployment rate are found to be co-integrated in the long-run, we 

now proceed to test whether short run relationship among the variables under study does 

exist using the Vector Error Correction Model. The error correction model (VECM) term 

represents the speed of adjustment back to the long-run relationship among the variables. 

We can then estimate the Okun’s coefficient in an error correction framework (ECM) as 

written in general form in equation 4 through equation 7 for correcting the short term. 

Table 5 presents the results of the vector error correction estimate for real GDP. 

D(Yt) = C(1)*( Yt(-1) + 0.1036*Ut(-1) + 0.000506) + C(2)*D(Yt(-1)) + C(3)*D(Yt(-2)) + 

C(4)*D(Yt(-3)) + C(5)*D(Ut(-1)) + C(6)*D(Ut(-2)) + C(7)*D(Ut(-3)) + C(8)………..(7) 

Table 5: Results of Vector Error Correction Estimate (Difference Version) 

 Coefficient Std. Error t-Statistic Prob. 

ECTt-1   -0.613266** 0.274772 -2.231909 0.0366 

C(2) 0.040641 0.257669 0.157727 0.8762 

C(3) 0.193650 0.238099 0.813316 0.4252 

C(4) -0.032168 0.176726 -0.182025 0.8573 

C(5) 0.033945 0.034753 0.976744 0.3398 

C(6) 0.036142 0.033552 1.077212 0.2936 

C(7)   0.045340* 0.026876 1.687008 0.1064 

C(8) 0.000812 0.006277 0.129343 0.8983 

Note: (*), (**) represents level of significance at 10% and 5% respectively. 

The estimated co-efficient shows the immediate impact of D(Ut), on D(Yt). The ECM 

permits the introduction of past disequilibrium as an explanatory variable in the dynamic 

behavior of existing variables and thus facilitates capturing both the short run dynamics 

and long-run relationship among variables. The larger the coefficient of ECTt-1is, the 

greater the response of economic growth to the previous period’s deviation from long-run 

equilibrium. On the other hand, a very small coefficient of the error correction term 

implies that economic growth is unresponsive to the previous period’s equilibrium error. 

The estimated ECM coefficient is -0.6133 with the correct sign (negative) and 

statistically significant at 5% level. Negative sign of ECM term implies that, about 61.3% 

of the previous year’s disequilibrium in real GDP growth converges back to the long-run 

equilibrium in the current year.  
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Granger Causality Test 

The results of Granger Causality test (equation 5 and 6) have been shown in Table-6. We 

have chosen optimum lag length, k = 3 based on AIC. The results of Granger causality 

test state that there is unidirectional causality between real GDP and unemployment rate 

i.e. there is a short run causality running from unemployment to real GDP.  

Table 6: Results of Granger Causality Test between Trade Liberalization and 

Growth 

Null Hypothesis F-statistics Probability 

Ut does not granger causes Yt 2.6978* 0.0694 

Yt does not granger causes Ut 0.4510 0.7190 

Note: (*) indicates significance at 10% significance level. 

Empirical Results of Gap Version 

Before going to the estimation results of the Okun’s Coefficient under the gap version, in 

this section we present the cyclical components of output and unemployment using the 

Hodrick-Prescott filter. The Figure 3 shows the trend and cyclical components of 

unemployment and output established via H-P filter. After decomposing the 

unemployment and real GDP growth rates into their trend and cyclical components, we 

have used VECM technique directly to find the Okun’s coefficient and to test the short 

run relationships between the variables.  

Figure 3: Trend and Cyclical real GDP growth and unemployment in Bangladesh 

(1984-2017) 

 

 

 

 

 

 

Source: Authors’ calculations from the World Development Indicator Database 2017, The World 

Bank 

The estimation result of Equation 2 which we have obtained directly from the VECM 

model to get the Okun’s coefficient can be presented in the following way:   
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Y
c
t = α - β*U

c
t+  εt………………..(2) 

Y
c
t= 0.0596 - 0.0096*U

c
t+  εt 

The result reveals that potential GDP growth rate is 5.96percent and Okun’s coefficient 

of U
c
t which is around -0.0096 and it is statistically significant. It means that the output 

and unemployment gap are negatively correlated as predicted by Okun, hence any 

increase of 1percent point of real GDP above the potential output, Bangladesh faces a 

decline of 0.0096 percent in unemployment rate than its natural rate. Hence our findings 

suggest that Okun’s law holds for Bangladesh. 

Table 7: Results of Vector Error Correction Estimate (Gap Version) 

 Coefficient Std. Error t-Statistic Prob. 

ECTt-1     -0.360568*** 0.118156 -3.051633 0.0066 

C(2)       -0.036742 0.175446 -0.209422 0.8363 

C(3)         0.031385 0.154245 0.203472 0.8409 

C(4) -0.138077 0.154872 -0.891552 0.3838 

C(5) -0.120236 0.159071 -0.755867 0.4590 

C(6) 0.000281 0.000695 0.404321 0.6905 

C(7)      0.002207*** 0.000764 2.890422 0.0094 

C(8)      0.002267*** 0.000525 4.315677 0.0004 

C(9)      0.001795*** 0.000600 2.993991 0.0075 

C(10) 0.017757 0.016905 1.050379 0.3067 

Note: (***) denotes rejection of the hypothesis at 1% significance level. 

The estimated co-efficient shows the immediate impact of D(U
c
t) on D(Y

c
t). The 

estimated ECM coefficient is -0.3606 with the correct sign (negative) and is statistically 

significant at 1percent level. Negative sign of ECM term implies that, about 36.06 

percent of the previous year’s disequilibrium in real GDP growth converges back to the 

long-run equilibrium in the current year.  

Overall, both difference and gap version of Okun’s law reveals the existence of Okun’s 

relationship in Bangladesh and Okun’s coefficients are fairly in line with other studies 

discussed earlier in literature review section. In addition, the ECM coefficients suggest 

that the adjustment/correction process in Bangladesh is quite fast. 
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 Equation Estimation ECTt-1 T-statistic Adj. R
2
 DW (Wald) 

F-statistic 

Difference 

Version 

ΔYt = 0.051 - 0.1036* 

ΔUt +  εt 

61.3% -2.2319** 0.2149 2.3814 2.0952 

Gap Version Y
c
t = 0.0596 - 0.0096* 

U
c
t +  εt 

36.06% -3.0516*** 0.4903 2.3424 3.9936 

Note: (**), (***) denotes rejection of the hypothesis at 5% and 1% level of significance 

respectively. 

An adjusted R-squared of 0.2149 for the difference version and an adjusted R-squared of 

0.4903 for the gap version imply that, on average, respectively, 21.49 percent and 49.03 

percent of the fluctuations in unemployment in the difference and gap version can be 

explained by the changes in real GDP growth. 

6. Conclusions and Policy Recommendations 

According to Okun (1970) increase in output by 3% will lead to a 1% decline in the 

unemployment rate. This paper examines the validity of Okun’s Law in Bangladesh and 

the value of Okun’s coefficient. Using Johansen Co-integration technique for co-

integration with VECM over the annual time series data from 1984 to 2017, both short- 

and long-run relationships were found between real GDP and unemployment in 

Bangladesh. The results are statistically significant confirming the existence of Okun’s 

law in the economy of Bangladesh.  

In the difference version of Okun’s law, Okun’s coefficient in the long run is -0.1036, 

while Okun’s coefficient is -0.0096 in the gap version. This means that in the long run, an 

increase in the real GDP growth rate by 1% leads to a decrease in the unemployment rate 

by 0.1036%. In the gap version, an increase in the real GDP over its potential level by 1% 

leads to a decrease in the unemployment rate by 0.0096% from its natural rate.  

The speed of adjustment to restore equilibrium in the difference and gap version are 

about 61.3% and 36.06% respectively that means about 61.3% and 36.06% of 

disequilibria from the previous year’s shock converges back to the long-run equilibrium 

in the current year. Okun’s coefficients estimated for the Bangladesh economy are 

consistent with existing literatures (Arshad, 2010, Ting and Ling, 2011, and Javeid, 

2005). Arshad (2010) found the Okun’s coefficient to be -0.06 in Swedish economy. 

Javeid (2005) examined the association between the unemployment rate and output 

growth based on annual time series data for the time period 1981 – 2005 in Pakistan. 

Results from the error correction mechanism confirm an inverse and long-run association 

between the rate of unemployment and output growth. But the size of coefficient is not so 
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robust (-.073). The Okun’s coefficient found in the study of Ting and Ling (2011) on 

Malaysia revealed the immediate impact of changes in the national income gap to be 

negative and significant at the 1 percent level which means that 1 percent decrease in 

output growth will increase unemployment rate by 0.01825 percent. Hence existing 

literatures on developed, Asian and developing economies certify that Okun’s coefficient 

might come lower with the expected sign. 

According to macroeconomic theory it is natural that real GDP growth should have a 

significant negative relationship with unemployment according to the difference version 

and a significant negative relationship with the cyclical component of unemployment 

according to the gap version. Both the models suggest that when the Bangladesh 

economy grows, the cyclical component of unemployment declines, and vice versa. 

However, the relatively low Okun’s coefficient reveals a weak relationship between real 

GDP growth and the cyclical component of unemployment. Moreover, low adjusted R-

squared of the short-run models (21.49% in difference version and 49.03% in gap 

version) showed that fluctuations in unemployment in the difference model and gap 

model cannot be strongly explained by changes in real GDP growth. The result is 

consistent with the findings of Chifaa and Rached (2015) where they found an inverse 

relationship between unemployment and output in Tunisia with lower Okun’s coefficient 

(-0.758) and low R
2
 value.  The interpretation of the statistically significant Okun’s co-

efficient remains the same for both high and low R-squared models. Since Okun 

coefficient estimates the trends only while R-squared represents the scatter around the 

regression line which we call as variation, low R-squared value with statistically 

significant Okun co-efficient can still draw important conclusions about how changes in 

unemployment are associated with changes in GDP and we think this is the contribution 

we had been able to make in our study. As we found the Okun’s co-efficient to be 

statistically significant, we believe that this co-efficient value can be made stronger by 

formulating adequate policies. Therefore, before recommending any policy measures, 

identification of the probable factors responsible for this weak relationship between GDP 

and unemployment is necessary. 

This weak relationship can be attributed to a number of factors:  first of all, the sluggish 

private sector investment due to high cost of doing business is one of the key reasons for 

low job creation. To create jobs and sustainable growth, massive private investment must 

be ensured by creating investor-friendly business environment. Banking sector which has 

been playing a major role in boosting private sector investment, is struggling with rising 

loan default. More or less six financial scams (namely Bismillah group, Hall-Mark, Basic 

Bank, Destiny Group etc.) have taken place over the last seven years in the country 

totaling almost Tk. 30,000 crore
8
. As a result, banking sector is still facing liquidity crisis 
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depriving the real entrepreneurs from setting up industries and creating employment for 

the growing number of youths. Besides, huge amount of money laundered to abroad 

which could otherwise be injected into the economy to increase investment and create 

new jobs. 

Secondly, although the share of manufacturing sector in the GDP is rising, the 

contribution of the industry to the GDP has not matched its contribution to job creation as 

40 percent of the labor force is still employed in the agriculture sector
9
. The technological 

up-gradation in the manufacturing sector also has a key role in this scenario. Besides, a 

good number of factories have been closed down due to relocation, safety issues while 

new investment is not taking place. The challenge is not only creating new jobs but also 

creating decent/quality jobs for 20 lakh youths that enter into the job market every year. 

Bangladesh needs to look at greater horizon other than the garment sector and diversify 

its export basket to create more and better jobs opportunities. 

Thirdly, job creation has also become a concern as Bangladesh is facing problems 

sending desired level of workers to other countries due to cost of migration, skill 

composition requirement of migrant workers and some policy decisions taken by the 

manpower importing countries, resulting this incremental labor force to be absorbed into 

the low productive agriculture and informal sectors. The outflow of workers could 

potentially reduce the pressure on domestic job market. 

In the light of above discussion, policy makers should formulate policies to strengthen the 

relationship between GDP growth and employment. These policies can include:  

 diversifying the manufacturing and service sector to create jobs on a large scale with 

a focus on enhancing export and increasing private sector investment.   

 exploring the potentiality of the small and medium enterprises. 

 creating opportunities for vulnerable group of the society for example women and 

youth to involve in formal sector jobs for example, removing barriers for women to 

get a decent job. 

 increasing outflow of workers by reducing migration cost, easing the migration 

process and providing skill development programs as well as maintaining good 

diplomatic relations with the manpower importing countries so that our interest is 

properly served.  
 

Notes 

1. https://tradingeconomics.com/bangladesh/gdp-growth 

2. https://www.dhakatribune.com/business/economy/2017/09/27/world-bank-job-creation-

falling 
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3. https://tradingeconomics.com/bangladesh/unemployment-rate 

4. https://bdnews24.com/bangladesh/2007/10/05/bbs-says-2.1m-jobless-economists-differ 

5. W. Mahmud, “Bangladesh: Development Outcomes and Challenges in the Context of 

Globalization”, Paper presented at the conference on The Future of Globalization: 

Explorations in Light of Recent Turbulence co-sponsored by the Yale Center for the Study of 

Globalization and the World Bank, October 10-11, 2003, Yale University.  

6. Bangladesh Economic Review 2017 

7. https://tradingeconomics.com/bangladesh/unemployment-rate 

8. https://en.prothomalo.com/economy/news/99399/Over-Tk-30-000cr-embezzled-in-six-years 

9. https://www.thedailystar.net/business/stagnant-private-investment-big-headache-1590958 
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