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Abstract 

This study employed a Structural Vector Auto-Regressive (SVAR) model of Amisano and 

Giannini (1997) to analyze the determinants of economic growth in Ethiopia using annual time 

series data from 1990 to 2018.  Based on the Likelihood Ratio (LR), Akaike Information Criteria 

(AIC), and Hannan and Quinn Information criterion (HQ) lag one was selected as an appropriate 

lag length.  The findings of impulse response and variance decomposition show that inflation 

affects economic growth negatively in the short run but it has a positive effect in long run, while 

remittances received had a positive impact in the short run but in the long run, its effect on 

economic growth is stable.  The finding also showed that on average a positive shock on gross 

national expenditure had a positive impact on the Ethiopian economy. However, a positive shock 

on the official exchange rate has no significant effect on Ethiopian economic growth. 

 Keywords: Structural VAR, Remittances, Grass national expenditures, Inflation, Exchange rate, 

Ethiopian economic growth 
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1. INTRODUCTION 

Achieving substantial and fast economic growth is the main macro-economic goal for 

policymakers in both developed and developing countries and one of the most important agendas 

in the world political economy. The main aim of macroeconomic policy is to have stable prices, 

low levels of debt, free-market economy, low levels of unemployment, having an economy based 

on a four sector model (open economy), and having a balanced budget. Higher economic growth 

is a basic requisite to the broader concept of economic development. The trend of growth of real 

GDP can be considered as sustainable economic growth while the short-run fluctuations of 

growth over the trend can be understood as business cycles.   

Economic growth is a dynamic process of increasing the sizes of national economies, the macro-

economic indications, especially the GDP per capita, in an increasing but not necessarily linear 

direction, with positive effects on the economic-social sector (Haller, 2012). Thus the 

achievement of sustainable economic growth is required to ensure advancement in the quality of 

life, adequate conditions of treatment, improvement of the academic system, harmony in the 

economy of a state, and improved distribution of incomes and wealth equally (Haller, 2012).  

But, the absence of economic growth or a low rate of it will push the population of the economy 

in poverty and will bring unhappiness and devastation (Akanbi, 2016). The economic growth of 

countries is determined by internal and external macroeconomic variables of an economy such as 

investment, employment, money supply, general price level, fiscal deficit, export level, foreign 

capital, etc. So understanding the macroeconomic determinants of economic growth is not only 

important from the policy perspective but also it is the key component for macro-management. 

Many theoretical and empirical studies related to the economic growth of countries had been 

grown since the mid-1950s, and the issue of determinants of economic growth has occupied the 

attention of economists for the last 15 years or so and analyzed by various researchers at 

different countries in different periods are producing varying results. Neoclassical and 

endogenous growth theories are two opposite groups arguing on the determinants of economic 

growth. Neoclassical economists believed that investment is the significant source of economic 

growth and have been focusing on the Solow growth model which assigns importance to 

investment on economic growth, while endogenous growth theory believed that human capital 
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and innovation are the main determinants of economic growth and thy assigns on importance of 

human capital and innovation on economic growth.  

(Benito, 2009) using the Bayesian panel data approach to investigate the determinants of 

economic growth and the study showed that the most robust growth determinants were 

investment price, air distance between big cities, and political rights. The study also showed that 

other determinants of growth include geographical dummies, measures of openness, and civil 

liberties. The report of World Bank Indicators (2014) showed that the GDP per capita, a measure 

of economic growth, for Sub Saharan Africa (SSA) is very low as compared to other developing 

countries as such countries in SSA are considered to be the poorest. Thus, the average GDP per 

capita in 1960 was USD 130 and by the end of 2012 was standing to USD 1629.25.    

As the objectives of many developing countries, the primary objective of policymakers in 

Ethiopia is to achieve high and sustainable economic growth.  Though, to achieve and maintain a 

high economic growth rate, policymakers need to understand the determinants of economic 

growth as well as how macroeconomic policies affect economic growth. Ethiopian Economic 

growth has displayed various changes in different political regimes. According to  ( Alemayehu 

and Befekadu, 2005) changes in government structure created a problem of inconsistency in 

implementing the policies by previous regimes as well as a natural disaster like famine, drought, 

political instability, and war had a depressing effect on the history of Ethiopian economic 

growth. Ethiopia is one of the poorest and the largest least developed countries in the Sub-

Saharan countries with a population of more than 94 Million in 2012 with the subsistence 

agricultural sector.  In the last ten years, Ethiopia is amongst the fastest growing non-oil 

economy as well as landlocked countries in the world, and its economy shows an annual growth 

rate of 12.7%   and 11%     in the fiscal year 2004/05  and 2004/05 to 2012/13  respectively 

(2011/12). Thus, the Ethiopian economy is growing fast with a double-digit since 2004. In the 

2012 fiscal year, Ethiopia's economy grew by 9.7% and the tenth year in a row of robust 

economic growth. Conversely, the African annual growth rate was 4.9% and that of Sub-Saharan 

countries was 5.3% for the same period (AFDB, 2012).  According to the African Economic 

Outlook report of 2012, Ethiopia was the 12th fastest growing economy in the world and its 

annual average real GDP growth rate for the last decade was 10.9%.  Moreover, the country’s 

aggregate economy reached the sub-Saharan African 5th biggest economy.   
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Studies which are conducted by Weeks et al (2004), Tadesse (2011), and (Tewodros, 2015) were 

employed Johansen co-integration, Engle-Granger, and ARDL model respectively to identify the 

determinants of Ethiopian economic growth.  However, this study employed a Structural Vector 

Auto-Regressive (SVAR) model for the annual data from 1990 to 2018 to examine the 

determinants of Ethiopian economic growth. 

2. Literature Review 

The term economic growth refers to the increase in the number of goods and services-producing 

in a given country over a long period and it is often measured by the rate of change in real GDP 

or real GDP per capita (Soubbotina, et al 2000). Economic growth is the increase in a country's 

potential GDP and differs depending on how the national product has been measured. The 

economic growth of least developed nations must be fast and sustainable to reduce the circle of 

the poverty problem. Developing countries usually adopt a fiscal policy to improve accelerated 

and sustainable economic growth (Nworji et al, 2012).  As noted by Denison (1962), the increase 

in real GDP or GDP per capita and increasing on national product measured at constant prices or 

inflation-adjusted is called economic growth.   

Various empirical studies have been conducted to determine sources and macroeconomic 

determinants of economic growth in both developed and developing countries using different 

data types using various explanatory variables at different periods.  Robert J. Barro (1996) in his 

study on the determinant of economic growth in the National Bureau of economic research found 

that economic growth is achieved by improving greater life expectancy, by improving secondary 

and higher schooling of males, by decreasing fertility rates, and by improvements of the trade 

balance. He also concluded that higher economic growth is stimulated if countries begin with a 

lower starting level of real GDP per capita, by designing appropriate public policies that are 

likely to be important for economic growth include tax distortions; public-pension and other 

transfer programs; and regulations that affect labor, financial market, and other markets, by 

improving infrastructure investments, designing R&D programs, by improving quality of 

education, and equal distribution of income and wealth among people. 

Petrakos & Arvanitidis (2008) in their study on the determinant of economic growth found that 

the determinant of economic dynamism has a different effect in developed and developing 
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countries. He also concludes that, in developed countries, innovation, knowledge, technology, 

and human capital seems to be much more important, while in developing countries, socio-

political framework, institutional environment, and foreign direct investments are the main 

determinants of their economic growth.   

Khungwa (2007) was used time-series data from 1970 to 2003 to analyze the determinants of economic 

growth in Malawi. Her findings show that terms of trade, openness, and human capital all had a 

significant impact on Malawi's economic growth. According to the author designing appropriate policies 

and strategies was recommended to improve human capital and creating a conducive macroeconomic 

environment. 

 

Patrick enu et al (2013) employed Johansen co-integration approach to examine the determinants 

of economic growth in Ghana using time series data from 1970 to 2011, and he found that the 

relationship between physical capital and economic growth is positive and statistically 

significant.   Additionally, the study found that foreign direct investment, physical capital, labor 

force, foreign aid, inflation, government expenditure, and military rule are the main determinants 

of growth in real gross domestic product per capita in Ghana in the long run.  

Ndambiri et al (2012) was applying the Generalized Method of Moments (GMM) to analyze the 

determinants of economic growth in 19 Sub-Sahara Africa using a panel data approach from 

1982 to 2000 and, the study found that physical capital formation, human capital, and export all 

had a significant contribution to improving economic growth among the Sub-Saharan countries 

in the long run. In the same way, Ugochukwu & Chinyere (2013) from 1986 to 2011 found in 

their study both Oil export and non-Oil export have a positive and statistically significant impact on 

economic growth in Nigeria.  

Mansaray (2017) applied the AR (2) model to assess the macroeconomic determinants of 

economic growth in post-conflict Sierra Leone using time series data form 2002 to 2013, and the 

study found that foreign direct investment, gross capital formation, inflation, real interest rate, 

real exchange rate, population growth rate, and trade openness all had a significant impact on 

economic growth.   

 Ajamair et al (2017) used the Structural VAR approach proposed by Amisano and Giannini 

(1997) to analyze the relevant macroeconomic determinants of economic growth in Pakistan 
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using annual time series data from 1976 to 2014. Results of the study show that remittances 

received, gross national expenditures, and inflation all had a positive and significant effect on 

economic growth in both the short-run and long-run, whereas gross fixed capital formation 

affects negatively to economic growth in the long run in the study area.  (Taylor, 1992); found 

that a positive relationship between remittances and economic growth. Similarly, (Shahbaz et al, 

2008) has been employed the Autoregressive Distributed Lag Model (ARDL) model for the 

quarterly time series data from 1990 to 2007 and found that remittances are positively correlated 

with economic growth in the in Pakistan but inflation had a negative affect economic growth in 

the country. 

 Mohammed et al  (2015) used the Ordinary Least Square (OLS) techniques for time series data 

from 1986 to 2012 to examine the macroeconomics determinants of economic growth in Nigeria. 

The study found that gross fixed capital formation, foreign direct investment, and total 

government expenditure all had a positive effect on Nigerian economic growth. While inflation 

has been a negative impact on the economic growth of the country. 

Senhadji and Khan (2000) in their study in 140 countries found that the threshold inflation level in 

developed countries is between 1 and 3 percent, while in developing countries its range is from 11 to 

12 percent.   

A study conducted by Barro (2013) in 100 countries including Ethiopia based on panel data from 

1960 to 1990, shows that an increase in average inflation rate by 10% leads to a decline in the 

growth rate of real per capita GDP by 0.2 to 0.3 percentage and reduce the ratio of investment to 

real GDP by 0.4 to 0.6 percent per year.  

Fentaye setargie (2015) employed a multivariate co-integrated VAR approach in his study to 

examine the impact of foreign aid on the Ethiopian economic growth using time series data from 

1980/1 to 2013/14. His result shows that foreign aid had a positive and significant impact on 

promoting Ethiopian economic growth in the long run however in the short run its impact is 

insignificant showing that most of the foreign aid has been used for investment purposes.    

Tadesse (2011) was used time-series data from 1981 to 2009 to analyze the determinants of 

Ethiopian economic growth and found that physical capital and human capital are a statistically 

significant factor in economic growth in Ethiopia and their growth elasticity was 42 and 56 
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percent respectively. Similarly, (Weeks et al, 2004), founds physical capital is statistically 

significant in promoting Ethiopian economic growth in the short-run and its growth elasticity 

was less (0.30) as compared to Tadesse’s result. 

(Faye, 2001) on his study on the relationship between export and economic growth in Ethiopia, 

found that a positive and statically significant relationship between real export and economic 

growth both in short run and long run in Ethiopia. Similarly, (Soressa, 2013) employed the 

Autoregressive distributed lag model (ARDL) and Granger causality model for the period 1960 

to 2011 and found that a positive relationship between export and Ethiopian economic growth in 

the long run. 

3. Methodology  

3.1. Data type and source  

To investigate the impact of macroeconomic determinants on the Ethiopian economic growth, 

this study employed secondary annual data type on economic growth denoted as (rgdpt), inflation 

(% GDP) denoted as (cpit), an official exchange rate (% of GDP) denoted as (ofet), personal 

remittances received (% of GDP) denoted as (prrt) and gross national expenditures (% of GDP) 

denoted as (gnet) for the period of 1990 up to 2018, which covers 28 observations. The data are 

obtained from the Ministry of Finance and Economic Development of Ethiopia (MoFED, 2018), 

the National Bank of Ethiopia (NBE, 2018), and the world database (WBD, 2018). Real GDP 

(RGDP) is the dependent variable taken as a proxy variable for economic growth, while inflation 

(cpit), official exchange rate (ofet), personal remittances received (prrt) and gross national 

expenditures (gnet) are independent variables. To include the proliferative effect of time series 

data, first all data should be expressed in logarithm form and are symbolized with the letter L 

preceding each variable. 

3.2.Model specification  

To obtain an impulse response function or variance decomposition to identify shocks and trace 

out the effects of the structural innovation or shocks, it is necessary to use the structural shocks 

rather than the forecast errors. Based on this, to check the possible impact of the relevant 

macroeconomic determinants on Ethiopian economic growth, the researcher employed a 

structural vector autoregressive model (SVAR) proposed by (Amisano & Giannini, 1997). As 
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Aarle et al. (2003) noted, using the SVAR model instead of the simple unrestricted vector 

autoregressive (VAR) models had the following advantages:  first, it makes researchers capable 

of using economic theoretical assumptions in their empirical models by imposing explicit 

restrictions for the structural relationships to recover the structural innovations from the 

residuals. Second, it employs only necessary restrictions to identify the model and it delivers two 

convenient tools in the form of impulse response functions and variance decompositions that 

provide more information concerning the effect and transmission of macroeconomic shocks and 

policy innovations. Third, the SVAR model tries to avoid oversimplifying the structure by 

imposing just enough restrictions to identify the parameters, and most SVAR models are just 

identified. Lutkepohl and Kratzig (2004) describe that structural shocks are the central quantities 

in the SVAR model and they are unpredictable. Since the shocks are not directly observed, to 

identify them we need an assumption to consider the dynamic impact of isolated shocks or 

structural innovations. Thus structural shocks should not be mutually correlated (should be 

orthogonal), i.e. their variance-covariance matrix is an identity matrix  𝐸 [µt µt]=I. 

In its general form an SVAR model with p order can be presented as follows: 

          𝐴𝑦𝑡 = 𝐴 ∗1 𝑦𝑡−1 + 𝐴 ∗2 𝑦𝑡−2 + ⋯+ 𝐴 ∗𝑃 𝑦𝑡−𝑃 + 𝐵𝜀𝑡  ……………………………… (1) 

Where 𝜀𝑡 is the structural errors and are white noise,  𝐴 ∗𝑖(i=1, 2… p) are structural coefficients 

  

Before estimating the SVAR model, first, the general SVAR model was changed into a reduced 

VAR model form.  The reduced form VAR model was obtained by pre multiplying equation (1) 

both sides by A-1.  

 𝐴−1𝐴𝑦𝑡 = 𝐴−1𝐴 ∗1 𝑦𝑡−1 + 𝐴−1𝐴 ∗2 𝑦𝑡−2 + ⋯+ 𝐴−1𝐴 ∗𝑃 𝑦𝑡−𝑃 + 𝐴−1𝐵𝜀𝑡………………… (2) 

          𝑦𝑡 = 𝐴1𝑦𝑡−1 + 𝐴2𝑦𝑡−2 + ⋯+ 𝐴𝑃𝑦𝑡−𝑃 + µ𝑡…………………………………………… (3) 

     Where µt =A-1Bεt and it is equivalently Aµt= Bεt ………………………………………….. (4) 

Equation (4) represents the relationship between the reduced form disturbances µt and the 

underlying structural shocks εt and isolates the problem of identifying the matrices of the 

estimated VAR, and its variance-covariance matrix was written as∑ = 𝐴−1 𝐵𝐵𝑇𝐴−1 𝑇
µ .  

The analysis of the SVAR model requires to impose some restrictions on matrix A and B with a 

dimension kxk to be added.  To identify the structural form parameters of the AB model of k 
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endogenous variables, a 2𝑘2 −
𝑘(𝑘−1)

2
= 𝑘2 +

k(k−1)

2
=

k(3k−1)

2
  minimum number of restrictions 

for identification are needed and the model was exactly identified. Because the structural shocks 

cannot be observed directly without identifying restrictions, certain assumptions are required for 

the identification of the system. For this purpose, the researcher applies the structural restrictions 

to identify the determinants of economic growth (rgdpt) followed by the same restrictions as 

(Çulha, 2006) used. In this sense, economic growth (rgdpt) has been assumed responsive only to 

own shocks leading it to be the most exogenous variable in the system. It is also responsive to 

inflation, consumer prices index (annual %), the official exchange rate (% of GDP), gross 

national expenditures (% of GDP), and personal remittances received (% of GDP) leading it to 

be the most endogenous variables in the system. More explicitly, the AB model used in this 

study can be identified as follows: 

 A =

[
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The SVAR system is exactly identified with 5 degrees of freedom and the structural parameters 

are estimated utilizing maximum likelihood estimator. 

4. Econometric results and discussions 

4.1. Lag Length  Selection   

For estimating the VAR model, choosing the appropriate lag length was the first activity and 

crucial to find valid and inference results. Likelihood Ratio (LR), Akaike Information Criteria 

(AIC), Schwarz Information Criteria (SIC), and Hannan and Quinn Information criterion (HQ) 

are the lag length selection methods that help us to get the appropriate lag length (Gujarati, 

2003). Accordingly, to obtain the appropriate lag length I had been used various lag length 

selection criteria rather than using only one particular test.  As shown in table 1 lag length one 

was the appropriate lag length suggested by Likelihood Ratio (LR), Akaike Information Criteria 

(AIC), and Hannan and Quinn Information criterion (HQ).   
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Table 1: Results of VAR Lag Order Selection Criteria  

 Lag LogL LR FPE AIC SC HQ 

0 -921.5022 NA   4.40e+23  68.62979  68.86976*  68.70115 

1 -882.4400 60.76352*  1.61e+23* 67.58814*  69.02796 68.01628* 

             *Indicates lag order selected by the criterion 

Source: Computed by the author  

4.2. Result for model stability 

The stability of the model shows how strong is the model in explaining the impact of 

macroeconomic determinants on the economic growth of countries. Thus, the stability of the 

VAR model is important to examine certain analyses (such as impulse response function and 

variance decomposition). The inverse roots of the characteristic of the autoregressive polynomial 

test were employed to check the stability of the model.  As noted by Hamilton (1994) and 

Lutkepohl (2005) stability of the model requires all roots of the characteristic polynomial to lie 

inside the unit circle and should have a modulus less than one. Therefore, as presented in figure 

1, all the roots are lie inside the unit circle and the model was stable at lag length one. 

Figure 1: VAR stability 
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Source: Computed by the author 

4.3. Impulse response function 

The unpredictable shock on the ith variable does not only affects the ith variable but also to all 

endogenous variables through the dynamic (lag) structure of the VAR. That is the current value 

of endogenous variables is a function of the past as well as the present value of the shocks. The 
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impulse response analysis introduced within the VAR model by Sims (1980) could also be 

a descriptive device that shows the reaction of every variable to shock in each equation of 

the model.  Thus, an impulse response function describes the response of one variable to one 

standard error shock of another variable in an AVR approach (Lutkepohl, 2005). 

 Figure 2 shows the results of the impulse response function of the economic growth in Ethiopia 

along with a 95% confidence interval and all the shocks were normalized over the tenth period.  

Figure 2 part 1 shows the response of economic growth as a result of a positive shock in 

economic growth in itself initially does not have a significant effect but after the second period 

onwards it affects negatively. From figure 2 part 2 we can be absorbed that, a positive shock on 

inflation hurt economic growth up to period two, and onwards it had a positive impact. Figure 2 

part 3 also shows on average a positive shock on gross national expenditure had a positive 

impact on economic growth. Part 4 of figure 2 shows a positive shock on the official exchange 

rate has no impact on economic growth onwards. Finally, figure 2 part 5 also shows a positive 

shock on personal remittances received initially had a positive impact on economic growth but 

after the second period towards its impact is stable.  
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Figur 2 :Response to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E.

 

Note: The blue line & red color show response function & 95% confidence interval respectively.  

Source: computed by the author 

4.4.Variance decompositions  

The forecast error variance decomposition tells us the proportion of the moments in a sequence 

due to its shocks versus shocks to the other variable. It helps to examine the effects of shocks on 

the explanatory variable to the dependent variable. Thus, forecast error variance decomposition 

determines how much of the forecast error variance for any variable in a system is explained by 

the structural innovations or shocks to each explanatory variable, over a series of time horizons. 
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Table 2 shows at the 1-year horizon, 100% fractions of the Ethiopian economic growth attributed 

to the own shocks. Although as the time horizon is longer, the attributable percentage of the 

forecast variance decomposition of the Ethiopian economic growth is largely explained by own 

shocks followed by innovation on inflation. 

Table 2: Variance Decomposition of LRGDP using Cholesky (d.f. adjusted) Factors 

 

 Period S.E. LRGDP LCPI LGNE LOFE LPRR 

1  2.42E+10  100.0000 

(0.00000) 

 0.000000 

(0.00000) 

 0.000000 

 (0.00000) 

 0.000000 

 (0.00000) 

 0.000000 

(0.00000) 

2 

 

 3.45E+10  96.52474 

(6.93094) 

 2.408087 

 (4.24315) 

 0.407754 

 (3.60129) 

 0.182905 

 (3.10733) 

 0.476513 

 (3.92734) 

3 3.96E+10 96.47561 

(9.89037) 

 2.430554 

(4.27749) 

 0.575145 

(5.30783) 

 0.154744 

 (6.30899) 

 0.363948 

 (3.66032) 

4  4.30E+10 96.33362 

(12.5360) 

 2.485865 

 (4.57441) 

 0.632210 

 (5.99381) 

 0.183736 

(8.49960) 

 0.364570 

 (3.94842) 

5  4.53E+10 96.25323 

(14.7168) 

 2.520319 

 (5.14481) 

 0.686442 

 (6.48811) 

 0.192750 

 (10.2140) 

 0.347263 

(3.81304) 

6  4.69E+10 96.20687 

 (16.3375) 

 2.533756 

 (5.37207) 

 0.717276 

 (6.81361) 

 0.201825 

(11.4188) 

 0.340269 

 (3.90781) 

7  4.80E+10  96.17279 

(17.4917) 

 2.544357 

(5.60060) 

 0.739081 

(7.07546) 

 0.208067 

 (12.3354) 

 0.335702 

(3.84635) 

8  4.88E+10 96.15051 

(18.2671) 

 2.550598 

(5.54888) 

 0.753864 

(7.26891) 

 0.212402 

 (13.0608) 

 0.332624 

(3.89830) 

9  4.93E+10  96.13488 

 (18.7758) 

 2.554918 

(5.58480) 

 0.764080 

 (7.42592) 

 0.215495 

 (13.5803) 

 0.330622 

 (3.86962) 

10  4.97E+10  96.12401 

(19.0827) 

 2.557872 

 (5.48530) 

 0.771235 

 (7.52553) 

 0.217660 

(13.9975) 

 0.329223 

 (3.91491) 

Source: Computed by the author 

5. Conclusion  

In both developed and developing countries achieving substantial and fast economic growth is 

the main macro-economic goal to policy makers  and one of the most important agenda in world 
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political economy. This study investigated the determinants of Ethiopian economic growth using 

a Structural Vector Autoregressive (SVAR) model for the annual time series data from 1990 to 

2018. To take the lagged effects of the macroeconomic variables into account, lag length one 

were selected suggested Akaike Information Criteria (AIC). The empirical findings of the 

impulse response function and variance decomposition showed that, a positive shocks on 

inflation and gross national expenditure had positive effect on Ethiopian economic growth.  
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