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Abstract 

The need for African countries to improve tax revenue-GDP ratio has open up debate among policy makers. 
This study is motivated to analyse the impact of tax revenue, direct and indirect tax on economic growth of 
ECOWAS countries, using Seemingly Unrelated Regression Estimate (SURE) analysis for five selected Economic 
Community of West African States (Nigeria, Ghana, Sierra Leone, Benin and Burkina Faso) using data from 
2000-2015 generated from World Bank World Development Indicators, 2016. Findings reveal that total tax 
revenue has positive and significant effect on economic growth an increase in total tax revenue by $1 causes 
economic growth by 43.2 percent while an increase in direct tax revenue by the same amount dampens growth 
by -3.08 percent, an indication that direct tax is unproductive in the countries of study. Also an increase in 
indirect tax revenue by $1 led to a corresponding increase in economic growth by 47.7 percent. For those 
countries where indirect tax are unproductive, there is need to broaden indirect tax base instead of direct tax 
rate. 

Key words Tax Revenue; Direct Tax, Indirect Tax, Economic Growth; ECOWAS; Seemingly Unrelated Regression Estimate 
Analysis 

Received:  18 Oct 2018 © The Authors 2018   

Revised: 30 Oct 2018 Published by Human Resource Management Academic Research Society (www.hrmars.com) 

This article is published under the Creative Commons Attribution (CC BY 4.0) license. Anyone may 
reproduce, distribute, translate and create derivative works of this article (for both commercial and non-
commercial purposes), subject to full attribution to the original publication and authors. The full terms of 
this license may be seen at: http://creativecommons.org/licences/by/4.0/legalcode
 

Accepted: 20 Nov 2018 

Published Online: 30 Nov 2018 

 
1. Introduction 

The relationship between tax revenue and economic growth has open up debate among policy 
makers over the years and studies have shown that the allocation of tax resources in an economy is 
affected by fiscal policies which often generate behavioural distortions of economic agents. Scrutinizing the 
effects of tax policy on economic growth shows the existence of both exogenous and endogenous school of 
thoughts. The exogenous school focused on the exogenous growth model as pioneered by Solow (1956) 
postulates that tax policy has a role to play in attaining long-term economic growth, on the premise that 
labour and technological progress (which is key factors responsible for economic expansion) are 
determined outside the model. At the other extreme is the endogenous school of thought that focused on 
the endogenous growth models which according to Lucas (1988), King and Rebelo (1990) and Barro (1990) 
postulates that tax policy have a relationship with economic growth and welfare over time, and economic 
expansion is determined within the model. In an assessment of growth performance of developing 
countries, the International Monetary Fund (IMF) (2005) recommends ratio of 15-20 percent of tax 
revenue-GDP relationship as a reasonable minimum threshold for developing countries. This to further 
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support the assertion of Martin and Lewis (1956) who intended a revenue-to-GDP ratio of 17-19 percent 
and Kaldor (1963) who argued that a country’s revenue-GDP ratio needed to be closer to 25-30 percent in 
order to experience reasonable growth. Obara and Nangih (2017) content that lack of reliable tax database 
and prevalence of cash transactions among Small and Medium Enterprises impedes government revenue 
generation in Nigeria.  Since 1987, various tax modifications have been undertaken by many developing 
economies, the Economic Community of West African States (ECOWAS) such as adoption of the ECOWAS 
Monetary Cooperation Programme (EMCP) criterion on tax revenue performance to encourage member 
countries to improve tax revenue to at least 20% of GDP. Unfortunately, ECOWAS countries have failed to 
meet this threshold, despite the fact that such expansion is not only necessary but also achievable using 
broad-based revenue source and strengthening tax collection (UN Millennium Project 2005). Available data 
from World Development Index (2015) reveals that tax revenue-GDP ratio for Nigeria, Ghana, Sierra Leone, 
Benin Republic and Burkina Faso between 2000 and 2015 is 8.78%, 16.86%, 9.34%, 16.26% and13.99% 
respectively. Except for Ghana in 2004 and 2005, none of the countries have been able to meet the 
secondary convergence criteria of the ECOWAS Monetary Cooperation Programme (EMCP) on Tax Revenue 
Performance. Ghana’s tax revenue as a percentage of GDP grew between 2000 and 2005, that of Sierra 
Leone dwindled from 10.16% to 8.20% and that of Nigeria was fluctuating. Between 2012 and 2015, tax 
revenue-GDP ratio in Nigeria declined from 6.90% to 3.93%, Sierra Leone from 9.51% to 9.09%, Benin 
Republic from 14.41% to 13.70%, Burkina Faso from 15.63% to 15.29% while that of Ghana increased from 
14.64% to 16.84% (World Development Indicator, 2016). Looking at the growth for the same period, only 
Sierra Leone in 2001 and 2015 experienced negative growth and highest growth in 2002 and 2004 
respectively. In 2001, economic growth rate was 1.8% with tax revenue-GDP ratio of 11.9%. In 2004, 
economic growth increased to 30.3% while tax revenue-GDP ratio was 10.2%. What has become of concern 
of this study is the relationship between tax revenue and economic growth, the direction of relationship 
between tax revenue and economic growth if any exist and what type of tax type contributes most to 
economic growth. 

 
2. Theoretical and Empirical Literature Review 

In order to drive growth in the economy, the state provide certain goods and services to the 
members of the society and the society in return contributes to offset the cost of these supplies in 
proportion to the benefits they received. It has been argued that tax should be levied according to an 
individual’s income or ability to pay. This is done on the basis of progressive tax; the tax rate increases as 
the taxable income increases (Jones and Rhoades, 2011). This is indeed the most equitable tax system this 
is because people with greater income or wealth who can afford to pay more taxes are taxed at a higher 
rate and vice versa, the theory is most equitable tax system also because it has been widely used in 
industrialized economics. The ability-to-pay approach does not treat government revenue and expenditures 
jointly and there is no relationship between government expenditure and tax revenue collected. The Equal 
sacrifice theory also holds that income, wealth and transaction should be taxed at a fixed percentage. This 
means that people who earn more should pay more taxes, but will not pay a higher rate of taxes. Musgrave 
& Musgrave, (1989) contend that that if taxes are levied in proportion to the incomes of the individuals, it 
will extract equal sacrifice. Thus, equal sacrifice can be measured using the following scenarios:  (i) each 
taxpayer forgoes the same absolute degree of utility obtained from income, (ii) each taxpayer sacrifices the 
same proportion of utility obtained from income, or (iii) each gives up the same utility for the last unit of 
income. The modern economists, however, differ with this view when they opined that when income 
increases, the marginal utility of income decreases and the equality of sacrifice can only be achieved if 
individual with high incomes are taxed at higher rates and those with low income are taxed at lower rates. 

Empirical studies on tax-revenue and economic growth relationship has arrived at different 
outcomes. While a fraction agrees that an inverse relationship exist between tax revenue and economic 
growth, others found direct relationship to exist between tax revenue and economic growth. There are also 
others that contend that tax revenue has both positive and negative relationship with economic growth. 
The conflicting nature of these findings may be attributable to (i) different definitions of state in different 
countries and periods (i.e. whether it is central government, general government or local government), (ii) 
problems in measuring tax variables (Easterly and Rebelo, 1993, Engen and Skinner, 1996), (iii) difficulties in 
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sorting out the impact of individual tax component on growth, because of the complex interactions of fiscal 
variables, (iv) difficulties in separating the impact on growth of other economic variables from the impact of 
fiscal variables only, and (v) lack of empirical data enabling acceptance or rejection of some theoretical 
thesis (Iyke and Takumah 2015). Studies that found an inverse relationship between taxation and economic 
growth include Ferede and Dahlby (2012), Brian et al. (2012), Dackehag and Hansson (2012), Greenidge and 
Drakes (2009), Arnold (2008), Poulson and Kaplan (2008), Bania et al. (2007), Gwartney and Lawson (2006), 
Tosun and Abizadeh (2005), Tomljanovich (2004), Holcombe and Lacombe (2004) Padovano and Galli 
(2001), Ma (2001), Engen and Jonathan (1996), Easterly and Rebelo (1993), Plosser (1992) and Koester and 
Kormendi (1989). These studies can be likened to the supply-side economist who believed that high 
marginal tax rate reduces the level of economic activity and the rate of economic growth, thus supporting 
strongly the notion to decrease the marginal tax rate. Even though tax is good for the growth of the 
economy, the short-term reduction in economic growth reduces the size of the economy permanently. In 
support of this, Tomljanovich (2004) opine that higher taxes reduce short-term growth rates but do not 
affect growth rate in the long-term. The decomposition of total tax burden reveals that income tax, 
property tax and sales taxes have no significant effects on economic growth, while corporate taxes has 
significant effects on growth. Comparing the growth in 48 neighbouring countries, and controlling for the 
average state tax rate, the highest state marginal income tax rate and other factors, Holcombe and 
Lacombe (2004) reports that states that raised their income tax rates more than their neighbours had 
slower income growth. The results shows that increase of 13.25 percent in marginal tax rate reduce per 
capita income by about $377 after thirty 30 years. Interpolating the result linearly, an increase raising tax 
rate would ultimately reduce the growth rate by 0.01 percent annually. Goff, Lebedinsky and Lile (2012) 
match adjacent pairs of states based either on location or, for states in the middle two quartiles of the 
respective distributions, based on population or land size ratio, scrutinize the effects of tax revenues on per 
capita Gross State Product (GSP) growth to show that higher tax burden reduces cumulative nominal GSP 
per capita growth by about 2 percent. When income tax and corporate tax revenues were employed as 
separate variables, it was discovered that the relationship between corporate taxes and economic growth is 
not statistically significant and that the marginal impact of higher individual income tax burdens is only 
about 20 percent of the impact of overall revenues. 

Greenidge and Drakes (2009) utilized an unrestricted error correction model to examine tax policy 
and its effect on macroeconomic activity in Barbados. The approach, proposed by Pesaran and Shin (1997) 
jointly captured both short and long-run effects from a general autoregressive distributed-lag model. Tax 
indicators were constructed using a tax index and principal component analysis, and the result reveals that 
total and indirect taxation has contractionary effect on the economy in the short-run with no long-run 
impact, while direct taxation had negative impact on growth in both in the short-run and long run. Koester 
and Kormendi (1989) constructed measures on average and marginal income tax rates by regressing tax 
revenue on GDP and computed the measures in a growth regression model. They detected that tax rates 
seem to have negative impact on economic growth, with marginal tax rate having negative effect on the 
level of activity. Plosser (1992) compared the growth rate of per capita GDP of twenty four Organizations 
for Economic Co-operation and Development (OECD) countries between 1960 and1989 and calculated the 
correlation between taxation and economic growth as -0.52. Easterly and Rebelo (1993) extended the 
analysis by using marginal rate of tax on different measures in regressions model which involves other 
determinants of expansion such as initial income, school enrolments, assassinations, revolutions and war 
casualties and concluded that that tax matters for economic growth is disturbingly fragile, as the two 
variables are an inversely correlated. Based on extended neoclassical growth model of Mankiw et al. 
(1992), Macek (2014) evaluated the impact of individual types of taxes on the economic growth of 21 OECD 
countries utilizing regression analysis for the period, 2000-2011. It was found that corporate taxation 
followed by personal income taxes and social security contributions are the most harmful to growth. Tosun 
and Abizadeh (2005) documented a decline in shares of payroll, goods and services and positive growth 
from personal and property taxes. A study on economic growth and tax charges in OECD countries reveals 
that economic growth has significant effect on tax mix of GDP per capita. 

Engen and Jonathan (1996) re-examined the relationship between economic growth and taxation in 
the light of the accumulated economic evidence in the United States and other countries and reached a 
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conclusion that there is no enough evidence to significantly say that high taxes are bad for economic 
growth, theoretically and empirically. The evidence is however align with lower taxes having modest 
positive effects on economic growth. Padovano and Galli (2001) also constructed similar tax measure and 
included a dummy to allow for modification in tax rates over time. It was found that the relationship 
between tax and the growth of the economy is statistically significant, which confirms that marginal tax 
rates and economic growth has negative relationship. Gwartney and Lawson (2006) indicated that high 
marginal tax rates, particularly rates of 50 percent or more, exert adverse impact on long-term growth. It 
was estimated that a reduction in a country‘s top marginal tax rate by 10 percent increases long-term 
annual growth by approximately 0.3 percent. Bania et al. (2007) after a study came to the conclusion that 
the relationship between economic growth and taxes should be quadratic and depend on spending. They 
uncover a positive linear effect and a negative quadratic effect of tax revenue on growth, with the growth 
effect hitting zero when revenues reach about 29 percent of personal income. 

To determine whether tax structures affect aggregate economic growth, Arnold (2008) submerged 
various indicators of tax structure into a set of panel growth regressions model for 21 OECD countries, 
based on data from 1971-2004. The results suggest that income taxes are generally associated with lower 
economic growth than taxes on consumption and property. The findings allow the establishment of a 
ranking of tax instruments with respect to their relationship to economic growth. Property taxes and 
particularly recurrent taxes on immovable property, seem to be the most growth-friendly, followed by 
consumption taxes and then by personal income taxes. Corporate income taxes appear to have the most 
negative effect on growth. There is also evidence of a negative relationship between the progressivity of 
personal income taxes and growth. Poulson and Kaplan (2008) investigated the impact of state income 
taxes on economic growth in the United States and found that high marginal tax rate not only create 
disincentive to work and invest, it has overall effect of dampening growth. This suggests that although all 
taxes may have negative effect on economic growth, income tax have the greatest impact. In support of 
this, Ferede and Dahlby (2012) also found that higher corporate income tax rate lowers private investment 
and slow down economic growth. 

Onakoya et al. (2016) investigated the impact of taxation on economic growth in Africa from 2004-
2013. Using the Generalized Least Squares (GLS), findings indicated that tax revenue is positively related to 
growth, implying that taxation promotes economic growth. The study concluded that tax African countries 
need to improve tax revenue towards accelerating economic growth. 

Other studies such as Lee and Gordon (2004) carried a research on tax structure and economic 
growth with data set from 70 countries during 1970–1997 and discovered that corporate tax rate is 
negatively correlated with economic growth. The estimate indicates that cutting corporate tax rate by 10 
percent increase annual growth rate by 1.1 percent. The fixed-effects estimates using a panel data set 
constructed for the same period shows that an increase in tax revenue increases economic growth by 
about 1.8 percent. They added that lower corporate tax rates leads to lower personal tax revenue, which is 
consistent with the economic postulation that a lower corporate tax rate encourages more entrepreneurial 
activity. Providing further evidence of the impact of tax changes on economic growth, Furceri and Karras, 
(2009) used panel data from 26 OECD countries from 1965-2007 to show that the effect of an increase in 
taxes on growth is negative and persistent. Specifically, an increase in total tax rate has long-run effect on 
growth, ranging from –0.5 percent to –1 percent, an implication that an increase in social security has 
larger negative effect on growth than increase in the income tax. 

Arisoy and Unlukaplan (2010) test the effect of direct-indirect tax revenue composition on economic 
growth for the Turkish Economy for the period of 1968-2006. In accordance with the predictions of the 
endogenous growth models, their findings suggest that the real output is positively related to indirect tax 
revenue, but direct taxation seems to have no significant effect. A similar analysis belongs to Scarlett 
(2011), who explores the impact of taxation on economic growth in Jamaica, using a general autoregressive 
distributed-lag model and quarterly data from 1990 to 2010. The findings indicate that increasing revenue 
from indirect taxes is more conducive to economic growth in the long run; on the other hand, increasing 
the share of taxes from personal income has the greatest harm on per capita GDP over time. Xing (2011, 
2012) conducted an empirical analysis based on the error correction model and reached the conclusion 
that reducing income taxes, consumption taxes, and increasing property taxes promote economic growth. 



International Journal of Academic Research in Accounting, Finance and Management Sciences 
Vol. 8 (3), pp. 306–320, © 2018 HRMARS (www.hrmars.com) 

    

314 

Although there was no evidence that to foster economic growth, personal income taxes are better than 
corporate income taxes, and consumption taxes are better than income taxes. Okafor (2012) adopted the 
ordinary least square regression analysis technique to explore the relationship between Nigeria’s economic 
growth and a set of federal government income revenue heads from 1981-2007. The result indicated a very 
positive and significant relationship between the components of tax revenue and the growth of the 
economy. 

Yakovlev (2014) estimates the associative impact of average tax rate, personal income tax and its 
progressivity on several measures of growth. The estimated coefficients reveal that average tax rate is 
negatively and significantly related to growth. However both variables lost statistical significance, while 
average tax rate became negative and significant in the GMM model that treats all variables as 
endogenous. The analysis of multiple indicators reveals that higher state taxes are generally associated with 
lower economic performance, even after controlling for tax endogeneity. In a similar study, Ugwunta and 
Ugwuanyi (2015) used data from cross-section of countries from Sub-Saharan African to determine the 
effect of distortionary and non-distortionary taxes on economic growth. The relationship was linearly 
modelled with panel data estimation technique under the fixed-effect alternative. Findings reveal that 
distortionary tax had negative and insignificant effect while non-distortionary tax had positive and 
insignificant effect on economic growth. 

 
3. Methodology of Research 

Bearing in mind that apart taxation, other fiscal variables are considered in growth studies; the 
following variables were used as predictors of economic growth: total tax revenue, direct tax revenue, 
indirect tax revenue and other control variables such as openness, foreign direct investment and total 
population. Tax revenue was extracted as ratio of GDP while other was generated in nominal values. Data 
from 5 ECOWAS countries (Nigeria, Ghana, Sierra Leone, Benin Republic and Burkina Faso) from 2000-2015 
were sourced variously from World Development Indicators (2016), African Development Indicators (2016), 
OECD. Stat, Quandl.com, West African Monetary Institute (2016), Federal Inland Revenue Service (FIRS) 
Nigeria and Ministry of Finance (MOF) Ghana. In the countries covered by the study, different currency is 
used. For Nigeria it is Naira, Ghana is GH¢, Sierra Leone is (SLL) Le while Benin Republic and Burkina Faso 
use CFA. For appropriately of analysis, the tax revenue was converted to a single currency which is US 
Dollar ($). 

The theoretical underpinning for this study is the Romer and Barro (1990) growth model which 
advocates that the driver of economic growth is fundamentally the endogenous and exogenous factors. 
Romer (1986), Barro (1990) among others, points out channels by which policy variables cannot only affect 
the level of output, but also steady-state growth rates. Barro (1990) distinguishes four categories of public 
finances: productive vs. non-productive expenditures and distortionary versus non-distortionary taxation. 
Taxation is distortionary if it affects the investment decision, and hence, growth. This is the case for direct 
income and profit taxation. Otherwise taxes, such as consumption taxes, are considered non-distortionary, 
except for the case when households face the endogenous choice of labour or leisure. According to 
endogenous growth theory, fiscal policy can affect both the level of per capita output and the growth rate 
of per capita output. Barro (1990) and Barro and Sala (1992, 1995) employed a modified Cobb-Douglas 
production framework with government provided goods and services (g) as input to show the effect of 
productive government spending and the adverse effects associated with direct taxes. The production 
function, in per capita terms is of the form: 

Y = Ak 1-α ɡα          (1) 

Y is per capita output; A is the productivity factor, k is capital and ɡ is government provided goods 
and services, 1-α is the proportion of capital augmented by technological progress and α is the proportion 
of government provided goods and services. Arising from equation (3), the relationship between economic 
factors and growth can be expressed as: 

f= l (1-t)(1-a)A1/(1-a)(g/y)a/(1-a) – m         (2) 
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Following from the theoretical and empirical literature, the relationship between tax variables and 
other control variables can be expressed as: 

rGDP= f (1-t)(1-a)TTR1/(1-b)OPNa/(1-c)POP1/(1-d)FDIa/(1-e)       (3) 

rGDP is economic growth (proxied by real growth in GDP), TTR is Total tax revenue, OPN is economy 
openness, POP is population, FDI is foreign direct investment. Incorporating both direct and indirect tax and 
keeping all the explanatory variables, the log-linearized relations can be written separately as: 

InrGDPit= Ө + β1InTTRit+ β2OPNit +β3InPOPit +β4InFDIit +μi     (4) 

InrGDPit= β + Ө1InDTRit+ Ө2OPNit+Ө3InPOPit+ Ө4InFDIit+μit     (5) 

InrGDPit= Ω + α1InITRit+ α2OPNit + α3InPOPit + α4InFDIit + μi    (6) 

Where: 
DTR= direct tax revenue, ITR = indirect tax revenue, Ө, β Ω = intercept, Uit = error terms which 

denotes other variables that are not specified in the model; i represent the number of countries and t is the 
number of years. The parameter estimates t > 0. The error term was decomposed as μi = ηt+ εit. Here εit is 
the standard disturbance term, which varies across years and countries, while ηt is a set of group specific 
effects, which refer to each country in the model. 

The above relationship can be written in SURE model as: 

= + +.....+ + ;i=1(1)N,t=1(1)T     (7) 

The β’s are allowed to vary across the country but they are constant over time and there is the 
possibility of each possessing different numbers of explanatory variables (individual i has ki variables), 
however each state has same numbers of observations. For the ith state, the above relationship written 
more concise form using matrix notation as follows: 

Yi=Xiβi + ɛi for all i = 1, 2,... n 

Where:  
The dimension of Yi is Tx1, the dimension of Xi is Txki, the dimension of βi is kix1and the dimension of 

єi is Tx1. N.  Stacking all the number of states, the matrix representation of the model is written as: 
Yi = Xiβi  + ɛi 

Y2 = X2β2  + ɛ2 
. 
. 
. 
Yn = Xnβn  + ɛn 

The error structure is displayed as: 
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Although estimating βi with ordinary least square (OLS) per equation is consistent, it is inefficient if 
the disturbances for the different individuals display contemporaneous correlation and the repressor sets 
differ from each specific equation. The efficiency gains of generalized least square (GLS) over OLS tend to 
be greater when the contemporaneous correlation in errors across equations (σij) is greater and there is 

less correlation between X across equations. To obtain estimation of the parameters (i) of the SURE model 
the Generalized least squares (GLS) method can be used because it is unbiased, efficient and meets the 
maximum likelihood requirement. This study focuses on five ECOWAS countries and to account for the 
heterogeneity and the jointness of the equations to be estimated based on different countries, the 
Seemingly Unrelated Regression (SURE) model proposed by Zellner (1962) and extended by Srivastava, 
Giles and David (1987) is adopted. The basic idea of the SURE model is that the jointness of various 
equations is explained by its structure and the covariance matrix of the associated disturbances. Such 
approach introduces additional information which is over and above that is available when individual 
equations are treated separately (Moon et al., 2015). The SURE model is applicability to a large class of 
modelling and testing problems and also the relative ease of estimation hence improve upon OLS and 
provide the lowest standard error of the estimated parameters. The process uses the information about 
the correlation between the error terms to further improve the OLS estimates for improved coefficient 
estimates. 

 

4. Results and Discussions 

Table 1. Summary Statistics 

 Rgdp TTR DTR ITR OPN POP FDI 

Nigeria 

 Mean 5.2029 12.2706 -4.9400 10.6909 0.2413 8.1742 -4.0400 

 Median 5.1822 12.3050 11.9546 10.7016 0.2300 8.1735 -4.4400 

 Maximum 5.7180 12.7000 12.1100 11.0592 0.4000 8.2606 -1.1400 

 Minimum 4.5842 11.6400 -7.9100 10.0934 0.1200 8.0895 -8.0200 

 Std. Dev. 0.4018 0.3717 1.9800 0.3065 0.0854 0.0545 2.2700 

Ghana 

 Mean 2.9911 9.5419 9.0738 9.0885 0.8838 7.3575 -1.6500 

 Median 3.0639 9.5650 8.9941 9.2302 0.9050 7.3583 -1.8800 

 Maximum 3.7043 10.3400 9.9168 9.5501 1.1600 7.4379 -58930 

 Minimum 2.1591 8.6300 8.3271 8.1490 0.6500 7.2747 -3.3600 

 Std. Dev. 0.5026 0.5190 0.5159 0.4510 0.1553 0.0523 1.4100 

Sierra Leone 

 Mean 6.1094 11.7756 11.3071 11.1932 0.5606 6.7250 -2.3200 

 Median 6.1043 11.7500 11.2280 11.0855 0.4700 6.7369 -93655 

 Maximum 6.5554 12.2900 11.9682 11.8862 0.9300 6.8098 -86150 

 Minimum 5.5154 11.1300 10.5992 10.2902 0.3600 6.6086 -9.5000 

 Std. Dev. 0.3174 0.3828 0.4666 0.5377 0.1958 0.0632 2.8100 

Benin Republic 

 Mean 5.5371 11.6431 10.9785 11.3348 0.5688 6.9435 -1.3600 

 Median 5.5340 11.6750 10.9985 11.3765 0.5600 6.9464 -39784 

 Maximum 5.6560 11.8400 11.1281 11.5439 0.7700 7.0366 -32813 

 Minimum 5.4203 11.4100 10.8080 11.0710 0.4600 6.8419 -4.3200 

 Std. Dev. 0.0771 0.1440 0.1017 0.1588 0.0876 0.0621 1.4400 

Burkina Faso 

 Mean 5.3901 11.6644 11.0654 11.3962 0.4494 7.1610 -1.3600 

 Median 5.3806 11.6300 11.0034 11.3621 0.3700 7.1609 -3.9780 

 Maximum 5.5429 12.0000 11.44279 11.7189 0.6700 7.2578 -3.2813 

 Minimum 5.2081 11.2700 10.7038 10.9828 0.3100 7.0648 -4.3200 

 Std. Dev. 0.1170 0.2318 0.2554 0.2320 0.1388 0.0618 1.4400 

Source: Authors Computation 
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Table 1 reveals that Nigeria had the highest growth of 5.72 and the lowest growth of 4.58. The 

highest total tax revenue is 12.700 and 11.64 as the lowest. The table further reveals that the highest direct 
tax revenue 12.11 was collected in Nigeria while the lowest is -7.910; the highest indirect tax revenue is 
11.05 and the lowest 10.09. Economic openness was mostly felt with a value of 0.4000, while it was least 
felt with a value of 0.1200. Highest population of 8.2606 was recorded while the lowest population of 
8.0895 was recorded. The highest investment from foreigners stood at –1.1400 while the lowest stood at -
8.0200. The basic statistics about Ghana shows that Ghana experienced the highest economic growth of 
3.7043 and lowest economic growth of 2.1591. The highest total tax revenue was 10.3400 with lowest total 
tax revenue of 8.630. Meanwhile, the highest direct tax revenue of 9.916 was generated while the lowest 
is 8.3271, the highest indirect tax revenue was 9.5501 billion) and lowest stood at 8.1490. The highest 
population of 7.4379 was recorded with the lowest population of 7.2747. The highest investment from 
foreigners (which stood at -589300) was experienced while the lowest stood at -3.3600. All the variables 
are negatively skewed with mean values are less than unity. For Sierra Leone within the period covered by 
the study, the highest growth experienced was 6.5554 and the lowest was 5.5154. With regard to total tax 
revenue, the highest was 12.2900 and lowest tax revenue stood at 11.130. All the variables except 
economy openness are negatively skewed. 

The table further reveals that the highest direct tax revenue of 11.1281 was collected in Benin 
Republic, while the lowest (N10.8080 billion) was collected, the highest indirect tax revenue of (N11.5439 
billion), the lowest (N11.0710 billion) was collected respectively. Highest economic openness was 0.7700 
with least value of 0.4600. Similarly, Burkina Faso experienced the highest economic growth of 5.5429 and 
the lowest economic growth of 5.2081. The highest total tax revenue of 12.0000, the lowest total tax 
revenue generated was N11.2700 billion. While economic openness was mostly felt value was 0.6700, the 
least was 0.3100. This also accounted for foreign direct investment in the country for the period with the 
mean value of -32812. 

 
Panel Unit Root 
To avoid the apprehension of estimating spurious regression results, unit root test was conducted to 

check whether the panel series is stationary or not. Given the various conditions that characterize panel 
unit root tests, under the general assumption of cross-sectional independence, the Im-Persaran-Shin test 
was used. This test abhors the assumption of the Levin-Lin-Chu test, that ρi must be the same for all series 
under the alternative hypothesis and the result presented in Table 2. 

Table 2. Result of Panel Unit Root Test 

Series 

Levin, Lin and Chu test Impesaran and Shin test 

Order of 
Integration 

Levels First difference Levels First difference 

t-stat 
Prob. 
value 

t-stat 
Prob. 
value 

t-stat 
Prob. 
value 

t-stat 
Prob. 
value 

lnrGDP -1.3374 0.0905 -5.3884 0.0000 1.7714 0.9618 -3.9970 0.0000 I(1) 

lnTTR -2.3409 0.0096 -4.5729 0.0000 0.6798 0.7517 -3.9682 0.0000 I(1) 

lnDTR 1.1704 0.8791 -10.2138 0.0000 3.0473 0.9988 -8.4453 0.0000 I(1) 

lnITR -3.1323 0.0009 -2.6542 0.0040 -0.5418 0.2940 -5.2872 0.0000 I(1) 

lnOPN -0.8426 0.1997 -6.2866 0.0000 -0.1532 0.4391 -5.5076 0.0000 I(1) 

lnFDI -0.8157 0.2073 -7.9745 0.0000 0.3220 0.6266 -5.5408 0.0000 I(1) 

lnPOP -10.4549 0.0000   -11.4282 0.0000   I(0) 

Source: Authors Computation 

 
The output in table 2 shows that in both Levin-Lin-Chu test and the Im-Persaran-Shin tests, all the 

variables except population was found to be stationary at first difference, an indication that mixture of 
stationary and non-stationary series, the conduct of cointegration test is imperative. As in the pure time 
series framework, the variables in a regression function can be tested against cointegration by applying unit 
roots tests of the sort suggested in the previous sections to the residuals of the estimated regress. But since 
panel data is used in this study, the Pedroni cointegration statistics was employed. This framework deals 
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with residual cross section dependence since it allows for a general error covariance matrix that covers all 
the variables in the panel. The first null hypothesis is rejected since the trace statistics (127.56) is greater 
than the 5% critical value (84.19). Following the same reasoning, we also reject the second null hypothesis, 
concluding that there is more one cointegrating vector among the variables.  

Having established that our variables are cointegrated, further analysis was carried out with panel 
least squares method as the results are presented variously in Tables 4 – 6. In all specification, economic 
growth is the dependent variable. 

Table 4. Estimated result of the effect of tax revenue on economic growth 

Variable Fixed Effects Random Effects 

lnTTR 0.4321 
(0.0000) ** 

0.4143 
(0.0000) ** 

lnOPN -0.4544 
(0.2020) 

-0.3618 
(0.2428) 

lnPOP -2.1687 
(0.3428) 

-0.3697 
(0.1832) 

lnFDI 9.7000 
(0.1861) 

1.1500 
(0.5776) 

 Fixed Effects (Cross) Random Effects (Cross) 

Nigeria 0.1665 -0.4747 

Ghana -0.0117 -0.0733 

Sierra Leone -0.4909 0.4634 

Benin Republic -0.4578 0.1075 

Burkina Faso -0.2061 -0.0229 

 

R2 overall 0.6977 0.6968 

SE of regression 0.0645 0.0676 

DW Static 1.1959 1.1081 

Note: Figures in parentheses are the Prob. value, **Significant at 5 percent level 

Source: Authors Computation 

 
The result presented in Table 4 indicates there exists positive relationship between total tax revenue 

and economic growth. The estimated coefficient reveals that an increase in total tax revenue by $1 cause 
economic growth to increase by 43.21% which is statistically significant at 5% level. This result corroborates 
the findings of Wisdom (2014), Ugwunta and Ugwuanyi (2015) and Onakoya et al. (2016) and contrasts 
Ferede and Dahlby (2012) who found a negative relationship between total tax revenue and economic 
growth. But for countries like Ghana, Sierra Leone, Benin and Burkina Faso, tax revenue has not 
accentuated growth even though these countries use taxation as key component of internally generated 
revenue to boost growth. The result also reveals that negative relationship exist between economic 
openness and economic growth. As evidence in the result, economic openness cause economic growth to 
decline by 45.44%. This finding call for caution in opening the economy due to trade liberalization as such 
has not been too favourable to most ECOWAS countries. Given that most ECOWAS countries are mono-
product economy (for example Nigeria solely rely on oil, Ghana rely on crude petroleum, Sierra Leone rely 
on minerals such as diamond, Benin on cotton and Burkina Faso on gold as a means of foreign exchange) 
and the attendant consumption pattern of the populace that have high preference for foreign products. 
This result collaborates Musila and Yiheyis, (2015) and Polat et al., (2015). Contrary results were found by 
ZarraNezhad et al. (2014) and Nowbutsing (2014). In the same vein, increase in population had decreasing 
effect on growth by 2.16 percent, though not statistically significant at 5 percent. A rapidly growing 
population has serious implications on the provision of productive jobs. This result is in line with Popin 
(2017). Although the result portrays that there exist positive relationship between foreign direct 



International Journal of Academic Research in Accounting, Finance and Management Sciences 
Vol. 8 (3), pp. 310–324, © 2018 HRMARS (www.hrmars.com) 

 

319 

investment and economic growth, the flow of foreign direct investment is relatively small, which accounts 
for its negligible contribution to growth (Lensink and Morrissey, 2006; Dasalegn 2014). 
 

Table 5. Estimated result of the effect of direct tax revenue on economic growth 

Variable Fixed Effects Random Effects 

lnDTR -3.08 
(-0.8814) 

-2.73 
(-0.7306) 

lnOPN -0.6102 
(0.0001) ** 

-3.0849 
(0.0000) ** 

lnPOP -8.1617 
(0.0188) 

-1.4793 
(0.0000) ** 

lnFDI -4.7100 
(0.0158) 

-1.40 
(0.0162) 

 Fixed Effects (Cross) Random Effects (Cross) 

Nigeria 1.19241 -1.1105 

Ghana -1.1906 -2.2719 

Sierra Leone -3.3388 3.5153 

Benin Republic -2.1101 2.0099 

Burkina Faso -0.5529 0.8572 

R2 0.6905 0.5903 

SE of regression 0.1314 0.7434 

DW Static 0.3296 0.1996 

Note: Figures in parentheses are probability value **Significant at 5 percent level 

Source: Authors Computation 

Table 6. Estimated result of the effect of indirect tax revenue on economic growth 

Variable Fixed Effects Random Effects 

lnITR 0.4768 
(0.0000) ** 

0.4713 
(0.0000) ** 

lnOPN -0.5661 
(0.0000) ** 

-1.1701 
(0.0000) ** 

lnPOP -6.7132 
(0.0067) ** 

-0.729215 
(0.0000) ** 

lnFDI -4.3800 
(0.0020) ** 

-1.1300 
(0.0004) ** 

 Fixed Effects (Cross) Random Effects (Cross) 

Nigeria 1.9399 -1.6246 

Ghana -0.5261 -1.1981 

Sierra Leone -2.7693 1.8110 

Benin Republic -1.9308 0.8066 

Burkina Faso -0.7137 0.2052 

R2 0.6951 0.6252 

SE of regression 0.0946 0.3176 

DW Static 1.0032 0.4516 

Note: Figures in parentheses are probability value, **Significant at 5 percent level 

Source: Authors Computation  

 
The estimated coefficient in Table 5 shows that a percentage increase direct tax decreased economic 

growth by 3.08 percent and such tax has not been productive in Ghana, Sierra Leone, Benin Republic and 
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Burkina Faso. Even in Nigeria where positive effect was found, it is negligible. The policy implication that 
can deduce from this finding is that marginal impact of direct tax rate not only create disincentive to work 
and invest, it also has overall effect of lowering growth which is in tandem with the findings of Bleaney et 
al. (2001), Arnold, (2008), Ocran (2009) and Chigbu et al. (2012). Considering the effect of indirect tax 
revenue on economic growth presented in Table 6, the result depicts that a percentage increase in indirect 
tax boosts economic growth by about 47.7 percent, although such tax has not contributed significantly to 
growth. Since indirect tax is levied on consumption, the burden is shared among producers and consumers. 
This implies that an increase in such tax does not discourage consumption significantly, hence increased 
productive activities. All these would lead to increase in economic growth as asserted by N’Yilimon, (2015). 

 
5. Conclusions 

Even though taxation plays a great role in the growth process of an economy, not all categories of tax 
are productive. Using the SURE methodology, the study found that total tax revenue and indirect tax 
revenue foster economic growth while direct tax dampens growth, an indication that direct tax is 
unproductive in the countries under focus. These findings have some policy simulations. The government of 
the selected ECOWAS countries should implement measures that would broaden the tax (especially indirect 
tax) base rather and direct tax rate. This would eliminate tax evasion and improve revenue from both 
formal and informal sectors of the economy. The negative relationship between economic openness and 
economic growth implies that government needs to diversify and improve domestic production, export 
more commodities to improve revenue base instead of relying heavily on a single source. With foreign 
direct investment encouraged, caution should not be thrown to the wind and such investment should be 
directed to specific sectors of the economy where they are needed most because it possible for foreign 
direct investment to be contributing to growth without necessarily improving welfare in the host country. 
For those countries where indirect tax are unproductive, there is need to broaden indirect tax base instead 
of direct tax rate. 
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