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ABSTRACT 

 

Objective 

The study examines An Empirical Analysis of the Effects of Population Growth on Economic 

Growth in Ethiopia using an Auto Regressive Distributive Lag (ARDL) Model Approach from 

the period of 1980 through 2019 with specific focus on total population, Growth Domestic 

Product, population growth rate, and foreign direct investment, inflow. This study investigated to 

understand the effects of total population on economic growth, and to analyze the short run and 

long run relationship of economic growth with respect to population growth. 

Results 

From the results of the study, personal remittance is stationary at level, while total population, 

FDI net inflows, population growth rate, rate of inflation, and gross capital formation are 

stationary at first difference. From the finding of long run equilibrium relationships between 

RGDP, population number, FDI, personal remittance, population growth rate, rate of inflation 

and GCF is existed since the value of F-statics is greater than the upper boundary line. Finally, 

to increase the economic growth of Ethiopia; the government should adopt policies that can 

attract the foreign investors. The government also should put a standard to guarantee that the 

economy grows at a larger rate than the population growth.  
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1. Introduction 

As the twenty first century started, the world’s population was calculated to be almost six point 

one billion people. Projections by the United Nations placed the figure more than nine point 

two billion by the year of 2050 before attempting a maximum of 11 billion by 2200. Over 90% 

of that population will occupy the developing world (Todaro and Smith, 2006). 

According to Anulawathie Menike (2018), there exists a close and reciprocal relationship 

between population growth and economic development in a country. The population in one way 

constitutes a source of labor that could be utilized to boost the country’s production.  

Ethiopia’s population is increasing in an amazing rate. Around 20th century, the number of 

Ethiopian populations believed to be 11.75 million with 0.2% annual growth rate and it assumed 

to be doubled in 346 years. However, the number of populations of Ethiopia was doubled within 

60 years. From the reports of population census of 1984, 1994 and 2007; the population of 

Ethiopia was 39.37 million, 55.18million and 80.67 million, respectively. Therefore, in order to 

double the population growth from census report of 2007 it only needs 27 years. 

According to Felmingham (2004), “a large population growth on the other side is not only 

associated with food problem but also imposes constraints on the development of savings, 

foreign exchange and human resources”.  

The trends suggest that the interaction of population pressures and the economy is a very 

important issue and may have contributed to perpetuation of poverty trap in Ethiopia. 

Specifically, this study tries to know the effects of total population on economic growth analyze 

the short run and long run relationship of economic growth. 

2. Mani Text 

2.1. METHODOLOGY 

2.1.1. Data Type and Source 

In this study, secondary data were used to analyze the relationship between variables. The time 

series data of Ethiopia from World Bank database from 1980 to 2019 were used. 

2.1.2. The Autoregressive Distributed Lag (ARDL) Model 

ARDL model is used in order to undertake this study. The resercher applied ARDL model 

because it allows capturing sufficient number of lags in data generating process. ARDL 
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technique applied irrespective of whether the underlying variables are I(0) or I(1) or a 

combination of both but not I (2). The major advantage of this approach was laid in its 

identification of the co-integrating vectors where there are multiple co-integrating vectors. 

2.1.3. Lag Selection Criteria 

The issue of finding the appropriate lag length for each of the underlying variables in the ARDL 

model was very important. Because: we were needed to have Gaussian error terms (i.e. standard 

normal error terms that do not suffer from non normality, autocorrelation, etc). In order to select 

the appropriate number of lags for the long run underlying equation, the researcher determined the 

optimal lag length (k) by using the lower values of Akaike Information Criteria (AIC), Schwarz  

Bayesian Criteria (SBC) or Hannan-Quinn Criteria (HQC) (Nkoro & Kelvin, 2016). 

We specify those common information criteria as follows: 𝐴𝐼𝐶(𝑚) = 𝑙𝑜g|Σ̂𝑚| + 2𝑇 𝑚𝑘2                                                     (1) 

𝑆𝐶(𝑚) = log|Σ̂𝑚| +   𝑙𝑜𝑔𝑇𝑇 𝑚𝑘2                                                 (2)  𝐻𝑄𝐶(𝑚) = −2 log|Σ̂𝑚| +  2𝑘𝑙𝑜𝑔(log (𝑇)                               (3)  
Where ∑𝑚 is likelihood value, T is number of observation, while m is the order and k is number 

of variables. 

Given a set of candidate values for the data, the preferred value is the one with the minimum the 

value of AIC, SC and HQC always suggests the best lag length to be chooses in each model. 

2.1.4. The Long Run ARDL Model 

To examine the existence of the long run relationship between the variables the following version 

of ARDL model was used. 

𝑙𝑛𝐺𝑅𝐺𝐷𝑃𝑡 = 𝛼0 + ∑ 𝛽𝐽𝑙𝑛𝑅𝐺𝐷𝑃𝑡−𝑖𝑞
𝑗=1 + ∑ 𝛾𝑖𝑝

𝑖=1 𝑙𝑛𝑃𝑂𝑃𝑡−𝑖 + ∑ 𝜃𝑖𝑝
𝑖=1 𝑙𝑛𝐹𝐷𝐼𝑡−𝑖 + ∑ 𝛿𝑖𝑝

𝑖=1 𝑙𝑛𝐹𝑅𝐸𝑀𝑡−𝑖 + ∑ 𝜗𝑖𝑝
𝑖=1 𝑙𝑛𝑃𝑂𝐺𝑅𝑡−𝑖

+ ∑ 𝜑𝑖𝑝
𝑖=1 𝑙𝑛𝑅𝐼𝑡−𝑖 + ∑ Γ𝑖𝑝

𝑖=1 𝑙𝑛𝐺𝐶𝐹𝑡−𝑖 +  𝜀𝑡 − − − − − − (4) 

2.1.5. Short Run and the Error Correction Model (ECM) 

Once the long run model was estimated, the next task was to model the short run dynamics of the 

model by estimating an Error Correction Model associated with the long run estimates. This was 

specified as follows:- 
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∆ln𝐺𝑅𝐺𝐷𝑃𝑡 = 𝛽0 + ∑ 𝛽1𝑖∆ln𝐺𝑅𝐺𝐷𝑃𝑡𝑡−𝑖𝑝
𝑖=1 +  ∑ 𝛽2𝑖∆𝑙𝑛𝑃𝑂𝑃𝑡−𝑖𝑘

i=1 + ∑ 𝛽3𝑖𝑘
𝑖=1 ∆𝑙𝑛𝐹𝐷𝐼𝑡−𝑖

+ ∑ 𝛽4𝑖𝑘
𝑖=1 ∆lnPREM𝑡−𝑖 + ∑ 𝛽5𝑖𝑘

𝑖=1 ∆lnPOPG𝑡−𝑖 + ∑ 𝛽6𝑖∆𝑘
𝑖=1 ln𝑅𝐼𝑡−i + ∑ 𝛽7𝑖𝑘

𝑖=1 ∆𝐿𝑁𝐺𝐶𝐹𝑡−i  + 𝛼𝐸𝐶𝑇𝑡−1 + 𝜀𝑡 − − − − − − − − − − − − − − (5) 𝐸𝐶𝑀𝑡−1is the error correction term that will be obtained from ARDL long run dynamics of the 

model and it is expected to have negative sign. It indicates the speed of adjustment back to long-

run equilibrium after a short-run shock. 

2.1.6. Stability test 

Pesaran and Pesaran (1997) suggest using Brown et al. (1975) stability test which was known as 

cumulative sum of squares test (CUSUMSQ). 

2.2. Results and Discussions 

2.2.1. Descriptive Analysis 

We observed that; Real Gross Domestic product and number of population have different rate of 

growth. Specifically, the number of population has almost the same rate while the rate of Real 

GDP increases with constant phase and dramatically changes.  

In 1980, the numbers of population in Ethiopia were around 35 million people and 9 years later 

in 1988 the number of population were increased to 45 million people. Then, the number of 

population was reached 55 million within 6 years in 1994; consequently, in 2002 the number of 

population increased to 70,142,091. 

2.2.2. Results of Lag selection criteria 

The guideline for selecting the lag selection criteria depends on the lower value of AIC (Akaike 

Information Criteria), SC (Schwarz information Criteria) and HQ (Hannan-Quinn information 

Criteria). Thus, the optimal lags are selected based on minimum value of AIC, SC and HQ. From 

the entire top 20 model; ARDL (2,0,1,1,0,3,3) have lower values of the three (AIC, SC and HQ) 

information criteria. 

2.2.3. ARDL Long Run 

After checking the existence of long run relationships, the next step is estimation of the long 

run coefficients. In most of regression analysis, researchers have been predicting the values of 
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the unknown dependent variables based on the known values of the independent variables. 

The result of the best-fitted ARDL model by information criteria is given in table below. 

Table 1: Results of ARDL coefficient of long run 

     
     Variable Coefficient Std. Error t-Statistic Prob.    
     
     LNPOP 0.390532 0.078782 4.957101 0.0001 

lnFDI 1.30E-10 2.18E-11 5.992954 0.0000 
lnPREM 0.000167 6.59E-05 2.529943 0.0204 

LNPOPGR -0.137015 0.171129 -0.800652 0.4332 
lnRI -0.011479 0.001740 -6.598554 0.0000 

LNGCF 0.495917 0.050657 9.789717 0.0000 
C 2.100256 1.127419 0.088925 0.9301 
     
     Source: Authors own computation from ARDL long run 

From table 1, except population growth rate, all variables are statistically significant since the 

p-value is less than 5% level of significance.  

From table 1, the researcher developed the long run ARDL model equation as follows: 

       LNRGDP = 2.1003 + 0.390532 LNPOP + 1.30e-10 FDI + 0.000167 PREM – 0.137015 

LNPOPGR - 0.011479 RI + 0.495917 LNGCF 

The number of population (POP), which is the main variable for this study, was found to have a 

positive and statistically significant at 1% significant level in explaining economic growth. As it 

expected; population size has a positive effect on economic growth of Ethiopia. From the result 

of long run ARDL model, population size is statistically significant at 1% level having 

probability values of 0.01%. We can interpret it, as a one percent increase in population number 

will result an increase in economic growth by 39.05 percent. 

Inflation rate has a negative coefficient. It affects economic growth negatively because its 

probability value is less than 5% level. Rate of Inflation has a p-value of 0%: which is less than 

5% level and it was statistically significant. Thus, a 1% increase in inflation rate will results in a 

decrease of economic growth by 1.1479%. 

However, Population Growth Rate (POPGR) is not statistically significant having probability 

values of 43.32%. Population growth rate is not significant having p-values of greater than 5%. 

2.2.4. Results of Short Run and Error Correction Model 

The next step was estimation of the short run coefficients with the short run Error Correction 

Term (ECT). Since, the long run model is clearly specified and the effect of the regressors on 
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the regress and is clearly interpreted. Thus, the ECT shows the short run dynamics of the model 

be side with the long run adjustment. 

Table 2: Results of short run ARDL and Error Correction model 

     
     Variable Coefficient Std. Error t-Statistic Prob.    
     
     D(LNRGDP(-1)) 0.437488 0.096066 4.554035 0.0002 

D(FDI) 2.62E-11 2.26E-11 1.161598 0.2598 
D(PREM) 0.000226 2.73E-05 8.306190 0.0000 

D(RI) 0.002391 0.000611 3.910762 0.0009 
D(RI(-1)) -0.007993 0.001024 -7.808011 0.0000 
D(RI(-2)) -0.003631 0.000712 -5.102695 0.0001 

D(LNGCF) 0.159154 0.032433 4.907130 0.0001 
D(LNGCF(-1)) -0.380966 0.062225 -6.122378 0.0000 
D(LNGCF(-2)) -0.214824 0.036065 -5.956529 0.0000 
CointEq(-1)* -0.584298 0.082597 -14.00088 0.0000 

     
     * p-value incompatible with t-Bounds distribution. 

Source: Authors own computation 

In the short run model, the first lag difference of RGDP is statistically significant having p-

values of 0.02%, which is less than 5%. Allowing everything constant; when the short run 

coefficient of real gross domestic product could increase in one percent then economic growth 

increase by 43.7488 percent. 

From the long run model, personal remittance has a positive effect on economic growth and its 

short run effect is also positive. From the above short run result of Auto Regressive Distributive 

lag (ARDL) model, personal remittance is significant having p-values of 1% percent, which is, 

much less than 5% levels and have a positive coefficient. Other things remaining constant, it tells 

us that when personal remittance increases by 1% then economic growth increase by 0.0226%. 

The short run rate of inflation has positive and statistically significant affect economic growth. 

From most of the theory and general truth, rate of inflation affects economic growth negatively. 

Nevertheless, in the short, rate of inflation has a positive effect on economic growth. Assume 

other thing constant, 1% increase in inflation rate would account for 0.2391 percent increase in 

the economic growth of Ethiopia. 

The Error Correction Term (ECT), which is estimated -0.584298 is negative as it was known and 

it is statistically significant. Thus, it indicates that 58.42% of the disequilibrium is adjusted 

before the next time period (year). 

Generally, in the short run foreign direct investment, personal remittance, rate of inflation and 

gross capital formation have a positive coefficient. Results of Model Diagnostic Tests 
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2.3. Stability Test 

In order to check the goodness of the fitted ARDL model, the researcher used CUSUM tests of 

structural breaks for the long run equations. From the below Figure 1, there were no structural 

breaks as it was seen in the figure. Since the CUSUM test of the residual lies in between the two 

critical lines; therefore, the parameters are stable. Finally, since the blue line lies within the two 

red lines then the model ARDL was more stable. 

Figure 1: Results of Stability Test 

-12

-8

-4

0

4

8

12

2002 2004 2006 2008 2010 2012 2014 2016 2018

CUSUM 5% Significance  
Source: Authors own Computation 

3.3. CONCLUSION AND RECOMMENDATION 

In this study, we investigated the effect of population number on economic growth of Ethiopia 

using an ARDL model approach from the period 1980 through 2019. From the result of ARDL 

model bound test result; the values of F-statistic (17.90609) value is greater than the upper 

boundary line (3.28) which indicates the existence of co-integration or long-run relationship 

between variables determined in this study. 

From the result of the study, population growth has a positive effect on economic growth and 

statistically significant. This shows that an increase in population growth have an effect on the 

economic growth.  

From the result of fitted long run ARDL model, population growth was statistically significant at 

5% level having probability values of 0.01%. A 1% increase in population number will result an 

increase in economic growth by 39.05 percent. In the long run, rate of inflation has a negative 

effect on economic growth. Moreover, the coefficient of error correction term is negative and 

statistically significant indicating any deviation from the long run equilibrium will adjusted by 

the speed of 58.42%. 
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Finally, the researchers recommended the concerned stakeholders that; the population number 

significantly affects the economic growth of the country; the government should plan a strategy, 

which will maintain the current positive effect of population size on economic growth of the 

country. In addition to that, by focusing on the activities, which are attractive for FDI that 

requires an encouraging environment and personal remittance, which have significance effect for 

economic growth on either solving shortage of foreign currency or as a means of capital for 

receivers. 

LIMITATION 

While conducting the study the researcher faced different obstacles such as lack of availability of 

adequate reference material, lack of adequate time, financial constraints and etc. The above 

reasons created difficulty and it was solved with a smooth operation. 

LIST OF ABBREVIATION 

ADF : Augmented Dickey Fuller 

ARDL : Auto Regressive Distributed Lag 

FDI : Foreign Direct Investment 

GDP : Gross Domestic Product 

GNP : Gross National Product 

HQ : Hannan-Quinn information criterion 

MOFED : Ministry of Finance and Economic Development  

MSc : Masters of Science 

POP : Total population of a given country 

POPGR : Population Growth Rate 

RI : Rate of Inflation 

SC : Schwarz Information Criteria 

VAR : Vector Auto Regressive   

VEC : Vector Error Correction 

VECM : Vector Error Correction Model 

WB : World Bank 

WDI : World Development Indicator 

PHD : Doctor of Philosophy 

I(0) :  Integration Order at level 
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I(1) : Integration Order at first level 

I(2) : Integration Order at second level 
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