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Abstract 

The objective of this paper is to examine the determinants of tax productivity in West African 
countries from 1980 to 2018. Ex post facto research design was adopted and unbalanced panel 
data collected on agriculture value added as percentage of GDP, industry value added as a 
percentage of GDP, trade openness as a percentage of GDP, inflation rate, foreign direct 
investment as percentage of GDP, gross domestic product per capita growth and population 
growth as determinants. Data on total revenue for the period was equally collected and used 
as proxy for tax productivity. These data were sourced from World Bank Indicators and 
International Centre for Tax development - ICTD/ UNU-WIDER Government Revenue Dataset 
2019 and analyzed using panel least squares regression technique. Results indicate that 
industry value added, trade openness, foreign direct investment, and population growth have
significant positive effects on tax productivity, while agriculture value added, inflation rate and 
gross domestic product per capita growth have negative and insignificant effects. The paper 
concludes that the identified factors are critical in shaping tax productivity in West Africa and 
recommends practicable tax policy adjustments to remove bottlenecks in taxation of operations 
in the agricultural sector, reduce inflationary pressures and promote industrial activities 
across all sectors for the needed growth in tax productivity within West African countries. 
Keywords: Tax productivity, Gross domestic product, Value added, Trade openness, Inflation 
rate, Foreign Direct Investment, Population growth, Total Revenue 
 

The most critical criterion that a tax system can meet is revenue adequacy (Oriahki and 

Osemwengie, 2013). Many West African countries' current budget deficits show that their tax 

structures are not revenue-generating (Osoro, 1993). A successful tax structure necessitates a 

higher level of tax yield responsiveness to changes in national income (Meshak, 2014).  For 

developing countries, such a tax system becomes desirable in order to provide money for 

government spending, both for consumption and to finance development expenditure. 

According to Amin (2000), as cited in Okech and Mburu (2011), assessing tax productivity is 

relevant because it not only allows for the analysis of the tax system's responsiveness, but it 

also affects the system's equity and performance. Since taxation is the primary source of 

government revenue in West Africa, its ability to produce adequate revenue is influenced by a 

variety of socioeconomic and political factors that can either positively or negatively affect tax 

revenue (Workineh, 2015). 
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Thus analyzing the determinants of tax productivity would rely on identifying factors that affect 

tax revenue and the reasons for low tax revenue in order to proffer solutions. 

 
The research will concentrate on determinants of tax efficiency in West African countries in 

order to understand differences in resource mobilisation of West African countries. The lack 

of research on the determinants of tax productivity in West African countries provided the 

impetus for this report. Many researchers have concentrated on examining tax productivity 

using either tax buoyancy or tax elasticity without considering the factors that affect or assess 

tax productivity. The findings of the investigation will have greater policy implication that will 

help to ascertain factors that affect tax productivity of West African nations. In light of this, 

the current research employs panel regression to try to classify the determinants of tax 

productivity. The following is how the paper is organized: Section 2 examines relevant 

literature; Section 3 addresses data sources and methodology; Section 4 examines 

methodological findings; and Section 5 concludes with remarks. 

 
2. 0 Literature Review 

2.1 Conceptual framework 

 
The following are discussed  

2.1.1 Agriculture Value Added  

Agriculture's share of GDP and tax productivity are expected to have a clear negative 

relationship. However, according to Nezhad, Ansari, and Moradi (2016), a positive relationship 

between agricultural share of GDP and agricultural exports may exist in a situation where 

agricultural exports dominate more in the exporting sector. Agriculture's share of GDP was 

found to be negative and substantially correlated with tax revenue in studies by Nezhad et al. 

(2016); Gobachew, Debela, and Shibiru (2018). Terefe and Teera (2018); Shiekh, Akhtar, 

Abbasi, and Subhani (2018); Boukbech, Bousselhami, and Ezzahid (2018) all found that 

agriculture's share of GDP has a positive impact on tax revenue. Empirical findings have been 

mixed as regards the effect of agriculture share in GDP on tax revenue. 

 
2.1.2 Industry Value Added 

The effects of industrialization on revenue generation are seen as a percentage of GDP. Its aim 

is to capture the impact of industrial growth on the generation of tax revenue in West African 

countries. Increases in the industrial sector's growth would result in higher direct taxes in the 
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form of corporate income tax, indirect taxes in the form of value added tax, and excise duties 

on domestic goods (Workineh, 2016). Workineh (2016), Gobachew et al. (2018), and Balanika 

and Bosker (2018) found a positive and important relationship between industrial share of GDP 

and tax revenue in their studies. These results differ from those of Begum (2007), who 

discovered a positive and insignificant relationship between the two variables. Ndiaye (2017) 

results showed that industrial share in GDP was insignificant. The findings of the authors so 

far showed conflicting results. 

 
2.1.3 Trade openness   

The degree of openness of an economy is measured by the number of imports and exports as a 

percentage of GDP. Because of the rise in trade volume engendered by trade liberalisation, 

which in turn raises foreign trade tax revenue due to an increase in the base, an economy's 

openness to international trade is projected to have a positive impact on tax revenue (Ndiaye 

and Korsu, 2012). Higher trade openness, on the other hand, is likely to result in lower taxes 

received on imports and exports, which could have a negative effect on taxes and revenue 

(Atsan, 2017). According to Balanika and Bosker (2013), trade openness has a positive and 

important relationship with economic development. However, trade openness was found to be 

negative using two separate models.  

 
2.1.4 Inflation rate  

Increased inflation would result in lower tax revenue. According to Terefe and Teera (2018), 

inflation is linked to how the government responds in the event of a price rise over time. In the 

long run, inflation is negative and important, according to Workineh (2015), and it is the same 

in the short run. Gobachew et al. (2017) discovered that inflation has a statistically significant 

negative impact on tax revenue, while Belay (2015) discovered that inflation is positive yet 

insignificant; Masiya et al. (2015); Boukbech et al. (2018) discovered that inflation has a 

positive impact on tax revenue. The authors' results are therefore inconclusive. 

 
2.1.5 Foreign Direct Investment 

Foreign Direct Investment (FDI) reveals net inflows (new investment inflows less 

disinvestment) in the reporting economy from foreign investors, and is divided by GDP. A 

general growth in FDI would increase the tax base, boost tax efforts and tax revenue collection. 

As a result, an increase in FDI will help the Southern African Development Commission raise 

more tax revenue. Foreign direct investment was found to be optimistic and significant by 
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Belay (2015), but negative and significant by Simbachawene (2018) when it came to tax 

revenue. 

 
2.1.6 Gross Domestic Product per Capita Growth 

The annual percentage growth rate of GDP per capita based on constant local currency is 

known as GDP per capita growth. Increased revenue from sales tax, value added tax, excise 

duties, corporate income tax, and other sources would benefit from increased gross domestic 

product per capita growth (Saibu and Olatunbosun, 2013). According to Terefe and Teera 

(2018), if GDP continues to rise, GDP per capita would rise as well, which is an indicator of 

one country's relative economic output in comparison to another. As a result, higher income 

leads to higher GDP per capita, which leads to a higher tax-to-GDP ratio. As a result, it is 

predicted that GDP per capita and tax revenue would have a positive relationship. Workineh 

(2016) found that real gross domestic product per capita has a negative and negligible impact 

on tax revenue in the short run, but is optimistic and meaningful in the long run. 

 
According to Gobachew et al. (2018), GDP per capita has a substantial positive impact on tax 

revenue. Begum's (2007) findings revealed a negative and non-significant gross domestic 

product per capita. According to the findings of Atsan (2017), gross domestic product per 

capita was negative and insignificant. 

 
2.1.7 Population growth 

Population growth rate shows the growth rate of population in years and its effect has been 

ambiguous. Cyan, Vazquez and Vulovic (2013) opined that a higher population of people 

makes tax easier while higher population may promote informal activities that are difficult to 

tax. According to Bird et al. (2014) as cited by Atsan, (2017), countries having high population 

growth affect tax collection negatively. This is because the higher the population, the higher 

will be the use of taxation. Most studies estimated that higher population growth would affect 

tax revenue negatively. Begum (2007) found population growth to be negative and significant. 

Atsan (2017); Boukbech et al. (2018) found population growth rate was negative and 

insignificant with tax revenue. 
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2.2 Theoretical framework 

2.2.1 Traditional tax handle theory 

Tax handles are instruments that governments use to control the extent of tax revenue 

adjustments. Changes in tax rates, the implementation of new taxes, and the improvement of 

tax machinery are among the possibilities (Gituku, 2011). 

 
Solow (1956) and Swan (1957) were early contributors to conventional tax handle theory 

(1956). In terms of economic growth, the theory emphasizes the value of fiscal policies. They 

believe that fiscal policies, especially taxation, play a role in determining the degree of 

economic growth that a country may need. To put it another way, in order to achieve a certain 

level of per capita income growth, a certain level of national income must be generated through 

taxes (Edewusi and Ajayi, 2019). Mansfield In terms of tax structure, Mansfield (1988) is one 

of the proponents of tax handle theory. It claims, according to him, that low-income countries 

are forced to raise revenue from easily controlled taxes. Administrative constraints, on the other 

hand, tend to decrease as countries develop and make better tax decisions. Liebman (2003) as 

cited by Garikai (2009) opines that tax handles indicators usually include per capita wages, 

trade taxes and the proportion of people residing in urban areas. This tax handle theory is 

important for this study because it is the key theory that is linked to the majority of the variables 

that have been identified as determinants of tax productivity. 

 
2.3 Empirical review 

Aggrey (2011) used quarterly data from 1988 to 2008 to investigate the determinants of tax 

revenue in Ghana. Government spending, actual gross domestic product, financial deepening, 

and tax revenue were the variables studied. The Auto Regressive Distributed Lag (ARDL) 

approach to cointegration was used in this analysis. The analysis revealed that government 

spending was critical in generating tax revenue in the long run, but had a negative impact on 

tax revenue in the short run for the study period. In the short term, real gross domestic product 

had a positive impact on tax revenue, but in the long run, it had a negative impact. When both 

the short run and long run dynamics were used, the results showed that financial deepening had 

a negative effect on tax revenue. According to the report, the Ghanaian government should 

increase government spending in the productive sectors, which would have a positive effect on 

all types of taxation, resulting in an increase in tax revenue. In addition, the number of years of 

tax holidays and exemptions should be decreased in order to boost tax revenue and promote 

economic growth and development. 
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Balanika and Bosker (2013) used a survey of 71 developing countries from 1990 to 2005 to 

investigate the relationship between trade openness and economic development. After 

optimizing for important growth determinants and using an augmented Solow growth model 

in a panel data review for both fixed and two-way fixed effects specifications, the study found 

that trade openness had a positive and meaningful impact on economic growth in a sample of 

East Asian, Latin American, and Sub-Saharan African countries.Saibu and Saibu and 

Olatunbosun (2013) investigated the complex relationship between tax variables and five major 

macroeconomic variables: real GDP (GDP), openness (OPN), official exchange rate (EXH), 

inflation rate (INF), and external debt-to-GDP ratio (DET). The paper used secondary data 

from the Nigerian economy from 1970 to 2011 and used an error correction mechanism to 

determine long and short run relationships between the variables. The findings of the study 

revealed that in Nigeria, economic growth has a positive impact on tax revenue, while exchange 

rate depreciation and inflation have a negative impact on tax revenue.  Contrary to expectations, 

trade liberalization appears to have had no negative impact on tax revenue and, on the contrary, 

appears to have boosted revenue production. The government's ability to raise tax revenue is 

also harmed by the external debt burden. The study's overall conclusion is that macroeconomic 

uncertainty and the degree of economic activity in Nigeria are the primary drivers of tax 

buoyancy and tax effort. Despite giving a positive sign, exchange rate fluctuations had no major 

impact on tax revenue. 

 
Nezhad et al. (2016) used a generalized method of moment of regression on a panel of 83 

countries from 1990 to 2012 to test the hypothesis that trade openness leads to increased tax 

revenue and to determine the statistical significance of possible tax determinants. The findings 

revealed that greater trade openness was linked to increased tax revenue. Other variables 

revealed that tax revenue is positively linked to GDP growth and the democratic structure of 

the economy, while the share of agriculture in GDP, the official exchange rate, and urbanisation 

are important but negatively related to tax revenue. Boukbech et al. (2018) in their paper 

attempted to classify the key determinants of tax revenues for lower-middle-income countries. 

The annual data used was taken from the World Bank database for a panel of 29 countries 

during the period 2001-2014. The econometric approach used the panel data technique to 

estimate the tax potential (B) equation first, and then the tax effort (e) in a second phase. Their 

research discovered that per capita GDP and the share of agriculture's value added have a strong 

and substantial impact on tax revenues. The degree of transparency had a positive but 
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insignificant impact. Growth in the population had a negative and negligible effect. As regards 

tax effort. As regards tax effort, the impact of inflation and public expenses were significantly 

positive. The relationship between tax effort and the variables official assistance received and 

external debt is significantly negative. 

 
Terefe and Teera (2018) used a novel dataset spanning 1992 to 2015 to empirically analyze the 

primary determinants of tax revenue in East African countries using a panel data cointegration 

method. After evaluating the stationarity of the variables using panel unit root tests of 

stationarity based on the LLC, IPS, and ADF tests of stationarity, the model was estimated 

using the fixed generalized least square (FGLS) and dynamic panel data general method of 

moments (GMM) models. Per capita GDP, foreign assistance, trade openness, share of 

agriculture, share of industry, and share of services all had positive contributions for tax 

revenue in the long run projected equation from the FGLS result  of East African countries 

over the study period. Urbanization, the official exchange rate, and the rate of inflation, on the 

other hand, had a negative effect on the region's tax revenue to GDP ratio. PVECM one year 

lagged tax revenue and urbanization had a negative effect on current period tax revenue in the 

short run, while two period lagged urbanization and official exchange rate had a positive 

impact. They advised East African countries to follow economic policies that would result in 

low inflation and beneficial trade policies. It was also recommended that countries establish a 

prudent macroeconomic policy environment that promotes economic integration across 

sectors, mobilizes domestic resources, and improves external trade policies to make each 

country’s growth sustainable on the basis of domestic resource mobilizations.  

 
3.0 Methodology and data 

Ex post analysis was used in this study. Ex-post facto design is a non-experimental testing 

method that compares pre-existing data on a few variables. The focus of the research is on West 

African countries. The selection of the 1980 to 2018 era and countries is focused on data 

availability as well as the need for a data set of variables that are calculated in a consistent and 

accurate manner. Furthermore, the West African countries studied account for 70.84 percent 

of the region's GDP (Arodoye and Ighodaro, 2018). The study made use of panel data for 

sixteen (16) West Africa countries for thirty-eighty (38) years that date from 1980 to 2018. 

Secondary information was gathered. Total tax revenue, agriculture value added as a 

percentage of GDP, industry value added as a percentage of GDP, gross domestic product per 

capita growth, trade openness, inflation, foreign direct investment (FDI), and population 
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growth were all collected as secondary data. World Bank Development Indicator, OECD 

Revenue Data Base, African Development Indicator, International Monetary Fund GFS 

database, and International Centre for Tax and Development (ICTD/ UNU-WIDER 

Government Revenue Dataset 2019) were used to compile the information. 
 

Table 3.1 Summary of variables, their hypothesised sign and explanations  

Study Variable Definition of variables Source Hypothes
ised sign 

 

Total tax 
revenue 

Total tax revenue generated by 
government, excluding grants 
and social contributions. 

ICTD/UNU-
WIDER 
Government 
revenue dataset 

 Dependent 
variable 

Agriculture 
value added (% 
of GDP) 

It indicates the percentage of 
agriculture sector in gross 
domestic product. 

World 
Development 
Indicators). 
 

 
- 

Independen
t variable 

Industry value 
added (% of 
GDP) 

It indicates the percentage of 
industry sector in gross domestic 
product. 

World 
Development 
Indicators). 
 

 
+ 

Independen
t variable 

Trade openness 
(% of GDP) 

This is defined as imports plus 
exports as a percent of GDP, 
which reflects the degree of 
openness of an economy. 

World 
Development 
Indicators). 
 

 
+ 

Independen
t variable 

Inflation Inflation as measured by the 
consumer price index reflects 
the annual percentage change in 
the cost to the average consumer 
of acquiring a basket of goods 
and services that may be fixed or 
changed at specified intervals, 
such as yearly. 

World 
Development 
Indicators). 
 

 
- 

Independen
t variable 

Foreign direct 
investment (% 
of GDP) 

This series shows net inflows 
(new investment inflows less 
disinvestment) in the reporting 
economy from foreign investors, 
and is divided by GDP. The 
expected sign is positive. 

World 
Development 
Indicators). 
 

 
+ 

Independen
t variable 

Gross domestic 
product per 
capita 

This is Annual percentage 
growth rate of GDP per capita 
based on constant local 
currency. 

World 
Development 
Indicators). 
 

 
+ 

Independen
t variable 

Population 
growth 

Annual population growth rate 
for year t is the exponential rate 
of growth of midyear population 
from year t-1 to t, expressed as a 
percentage. 

World 
Development 
Indicators). 
 

 
? 

Independen
t variable 

Source: Author’s computation 2020 
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3.6 Model Specification 

This study adapted the econometric model of Olaoye et al., (2019)  

TAXPROD = βO +β1DSKAUD + β2FIDAUD + β3BAKDAUD + μ 

Where TAXPROD = tax productivity (tax revenue was used as a proxy for tax productivity),  

Explanatory variables 

DSKAUD = desk audit; FIDAUD = field audit; BAKDAUD = back duty audit 

βO = intercept,  

β1 – β3 = slope of the regression line 

However, the model was modified as follows 

TAXPROD = F (AGRIC, IND, TO, INF, FDI, GDPPCG, POPG) 

Then in Stochastic form it is; 

TAXPRODit = βO +β1AGRICit + β2INDit + β3TOit + β4INFit + β5FDIit + β6GDPPCGit+ 

β7POPGit + ε it 

 
Where TAXPROD = tax productivity (total tax revenue was used as a proxy for tax 

productivity) in country i during period t 

AGRIC = agric value added as percentage of GDP; IND = industry value added as percentage 

of GDP; TO = trade openness as percentage of GDP; INF =inflation rate,; FDI = foreign direct 

investment as percentage of GDP; GDPPCG = gross domestic product per Capita growth; 

POPG = population growth rate 

βO = intercept,  
it = Cross-sectional (i) time (t) 
εit = Error term used in the model. 
β1 – β7 = Beta coefficient of the independent variables. 
 
4.0 Results and Discussion 

Table 4.1: Descriptive statistics of dependent and independent variables 

 TTR AGRIC IND TOP INF FDI GDPPCG POPG 
 Mean  14.27028  29.36352  21.90030  65.12304  9.144943  2.933894  0.842387  2.675994 
 Median  13.09000  28.81000  19.80000  59.68500  4.720000  1.400000  1.280000  2.680000 
 Maximum  39.70000  79.04000  66.53000  311.3500  122.8700  103.3400  21.03000  7.900000 
 Minimum  1.730000  3.330000  3.240000  6.320000 -11.69000 -28.62000 -31.33000 -1.910000 
 Std. Dev.  6.965029  13.65423  10.48900  30.14357  15.35689  8.092377  4.992018  0.873018 
 Skewness  0.917411  0.411424  1.643323  2.938224  3.637001  8.189625 -1.223260 -0.406688 
 Kurtosis  3.847794  3.231585  6.389027  21.80981  20.70788  87.80156  10.78303  11.94783 
 Jarque-Bera  103.3247  18.17640  554.4029  9676.174  7970.941  181205.7  1650.160  2098.855 
 Probability  0.000000  0.000113  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 
 Sum  8662.060  17530.02  13074.48  38943.58  4773.660  1710.460  501.2200  1669.820 
 Sum Sq. Dev.  29398.05  111117.1  65571.46  542455.1  122869.6  38113.18  14802.63  474.8262 
 Observations  607  597  597  598  522  583  595  624 

Source: Computed by the author from data set using Eviews 9.0 
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From 1980 to 2018, the average output of total tax revenue as a percentage of GDP was 14.3 

percent, according to descriptive statistics. With a standard deviation of 6.965029, the 

maximum and minimum percentage values of total sales were 39.70000 and 1.73000, 

respectively. The average share of agricultural GDP was 29.4 percent, indicating the sector's 

overall high importance in the West African economy; the minimum share was 3.33 percent, 

and the maximum share was 79.0 percent. The average industry share of GDP was 21.90 

percent, with a standard deviation of 10.5 percent. The highest percentage was 66.5 percent, 

while the lowest was 3.24 percent. 

 
In terms of trade openness, as calculated by import plus export as a percentage of GDP, the 

average from 1980 to 2018 was 65.12 percent, implying overall high output as a result of high 

movement of internationally traded goods entering and leaving a country, as compared to the 

average of sub-Saharan countries, which is 26.86 percent, according to the IMF (2015/16) 

survey. The overall trade openness in percentage of GDP was 311.35 percent, while the 

minimum trade openness in percentage of GDP was of 6.32.  Inflation was found to be 9.14 

percent on average between 1980 and 2018, indicating a generally healthy and reasonable pace 

in the economy with a higher standard deviation of 15.36 percent. 

 
In terms of FDI, the mean and standard deviation were 2.93 percent and 8.09 percent, 

respectively, with a minimum and maximum value of -28.62 and 103.34 percent. This value 

indicates that the amount of foreign direct investment in West African countries fluctuated 

more during the study period. On average, the gross domestic product per capita growth for the 

West African countries was 0.84 percent with maximum value of 21.0 percent and -31.3 

percent. The standard deviation stood at 4.99. West African countries average population 

growth was 2.68 percent. The maximum and minimum values were 7.90 percent and -1.91 

percent while the standard deviation stood at 0.87 

 
4.2 Correlation matrix 

In table 4.2 below, the correlation analysis was undertaken between tax revenue share to GDP 

as proxy for tax productivity and explanatory variables; per capita income, agriculture sector 

share to GDP, industry sector share to GDP, foreign aid share to GDP, trade openness share to 

GDP, annual inflation rate and foreign direct investment share to GDP. 
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Table 4.2: Correlation matrix between total revenue and independent variables 
 TTR AGRIC IND TOP INF FDI GDPPCG POPG 

TTR  1.000000            
AGRIC -0.457883  1.000000        

IND  0.571888 -0.682137  1.000000       
TOP  0.411436 -0.039206  0.056321  1.000000      
INF -0.252797  0.276876 -0.075373 -0.117745  1.000000    
FDI  0.143182  0.141347 -0.151242  0.273413 -0.025600  1.000000   

GDPPCG -0.020560 -0.059798 -0.022395  0.109833 -0.033536  0.057650  1.000000  
POPG  0.012758  0.137544 -0.061492 -0.028463 -0.075053 -0.017300 -0.126159  1.000000 

Source: Computed by the author from data set using Eviews 9.0 

4.3 Panel regression result 
The researcher ran the panel regression result for both the Fixed effect and Random effect 

which are presented on tables 4.3 before the Hausman test. 

Table 4.3: Panel least squares regression using fixed and random effects model 
 
 

Variable Coefficie
n 

Std Error t-statistic Prob.  
Cofficient 

Std Error t-statistic Prob. 

 c  1.065555  2.298276  0.463632  0.6431  0.898819  2.140894  0.419842  0.6748 
 Agric  -

0.021724 
 0.041327  -

0.525657 
 0.5994  0.021118  0.034367  -

0.614481 
 0.5392 

 Ind  0.325040  0.051049  6.367272  0.0000  0.316776  0.044016  7.196814  0.0000 
TOP  0.041662  0.009561  4.357708  0.0000 0.053035 0.008572 6.186972 0.0000 
 INF  -

0.025848 
 0.014762  -

1.750992 
 0.0806 -0.031445 0.014415 -2.181491  0.0296 

 FDI  0.058229  0.028748  2.025519  0.0434   
0.081016 

0.026359 3.073547 0.0022 

 GDPPCG -0.040539  0.040664  -
0.996943 

 0.3193   -
0.052607 

0.040162  -
1.309852 

 0.1909 

 POPG  1.674798  0.460117  3.639941  0.0000  1.508729 0.435394  3.465199  0.0006 
 R2  0.667605      R2 0.240967   
 Adj R2  0.652177      Adj R2 0.230102   
 Prob (F-stat)  0.00000      Prob (F-

stat) 
0.00000   

 DW  0.397551     DW 0.387894   

 
Source: computed using Eviews 9.0 
 
 
4.4 Hausman test 

Hausman test is used to test whether fixed effect or random effect model is more relevant or 

significant in a panel data. The specification below guides in which model to be used; 

Null hypothesis (Ho): Random effects model is appropriate. 

Alternative hypothesis (H1): Fixed effects model is appropriate. 
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Decision criterion: Reject Ho if probability value is less than 5%, Accept Ho if the 

probability value is greater than 5%. 

Table 4.4: Correlated Effects- Hausman Test 

Correlated Random Effects - Hausman Test  

Equation: Untitled   

Test cross-section random effects  

Test Summary 
Chi-Sq. 
Statistic Chi-Sq. d.f. Prob.  

Cross-section random 21.078095 7 0.0037 

Source: Author’s computation using Eviews 

From the Hausman test computed above, the probability value is 0.0037 which is less than 5%, 

the researcher therefore rejects the null hypothesis (Ho) and accepts the alternative hypothesis 

(H1) and concludes that fixed effects model is appropriate. Based on the above, the fixed effect 

model was used in interpreting the result. 

 
4.5 Model fitness 

As shown in table 4.3, the adjusted R-squared value of 0.667605 indicates that the explanatory 

variables of agriculture share as a percentage of gross domestic product, industry share as a 

percentage of gross domestic product, and trade openness as a percentage of gross domestic 

product explain or predict about 67 percent of variation in the dependent variable of tax 

productivity (tax revenue). 

In terms of the model's overall statistical significance, the F-statistic of 43.27331 with a 

probability value of 0.000000, which is less than 0.05 at the 95% confidence interval is 

indicative of a significant linear relationship between the regressand and the regressors. The 

Durbin-Watson statistics is 0.397551.  
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4.6 Test of hypotheses 

Under this heading, the researcher tested fort the determinants of tax productivity using the 

fixed effects model. 

Decision rule: Accept the null hypothesis (Ho) if the p- value is not significant at 5% and 

reject the null hypothesis if it is significant.  

 
Hypothesis 1 

H0: Agriculture value added does not have any significant effect on total tax revenue. 

H1  Agriculture value added has significant effect on total tax revenue. 

The result in table 4.3 showed that the P-value of agriculture value added of 0.5994 is greater 

than the level of significance of 0.05. Therefore, the null hypothesis that agriculture value 

added does not have any significant effect on total tax revenue is accepted as against the 

alternative hypothesis. 

 
Hypothesis 2  

H0: Industry value added does not have any significant effect on total tax revenue. 

H1: Industry value added has significant effect on total tax revenue. 

From table 4.3, the P-value of industry value added of 0.0000 is significant and also less than 

0.05. The null hypothesis is rejected and the alternative hypothesis accepted that industry value 

has significant effect on total tax revenue. 

 
Hypothesis 3 

H0: Trade openness has no significant effect on total tax revenue. 

H1: Trade openness has significant effect on total tax revenue. 

Table 4.3 above revealed that the P-value of trade openness is 0.0000 which is significant and 

less than 0.05. Therefore the null hypothesis is rejected and the alternative hypothesis that trade 

openness has significant effect on total tax revenue. 

 
Hypothesis 4 

H0: Inflation rate has no significant effect on total tax revenue. 

H1: Inflation rate has significant effect on total tax revenue. 

Panel least squares regression using fixed effects model showed that inflation rate is not 

significant. This is confirmed by the P-value of 0.0806 which is more than 0.05. To the end, 
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the null hypothesis is accepted that inflation rate has no significant effect on total tax revenue 

as against the alternative hypothesis. 

 
Hypothesis 5 

H0: Foreign direct investment does not have significant effect on total tax revenue. 

H1: Foreign direct investment does have significant effect on total tax revenue. 

The result in table 4.3 showed that the P-value of foreign of 0.0434 is significant and less than 

the level of significance of 0.05. Therefore, the null hypothesis that foreign direct investment 

does not have any significant effect on total tax revenue is rejected and the alternative 

hypothesis that foreign direct investment does have significant effect on total tax revenue. 

 
Hypothesis 6 

H0: Gross domestic product per capita growth has no significant effect on total tax revenue. 

H1: Gross domestic product per capita growth has significant effect on total tax revenue. 

Panel least squares regression using fixed effects model showed that gross domestic product 

per capita growth is not significant. This is confirmed by the P-value of 0.3193 which is more 

than 0.05. To the end, the null hypothesis is accepted that gross domestic product per capita 

growth has no significant effect on total tax revenue as against the alternative hypothesis. 

 
Hypothesis 7 

H0: Population growth rate has no significant effect on total tax revenue. 

H1: Population growth rate has significant effect on total tax revenue. 

Table 4.3 above revealed that the P-value of population growth is 0.0003 which is significant 

and less than 0.05. Therefore the null hypothesis is rejected and the alternative hypothesis that 

population growth has significant effect on total tax revenue. 

 
4.7 Discussion of findings 

The findings from the study were discussed under the following:  

 
4.7.1 Agriculture Value Added as percentage of GDP 

At the 5% significance stage, agriculture value added in GDP has a negative and negligible 

impact on tax productivity, as shown in the above panel regression on table 4.3. This value 

indicates that a 1% rise in agriculture's share of GDP results in a 0.021724 reduction in tax 

productivity, assuming all other factors remain constant. This is in line with what we had 

expected. As a result, agriculture has a negative impact on tax revenue in West African 
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countries from 1980 to 2018. This is due to a lack of taxable potential and a higher agricultural 

share of GDP (Gobachew et al., 2018). Ahmed and Mohammed (2010); Fenochietto and 

Pessino (2013); Atsan (2017); Ariwayo (2018); Mengistie (2018) found similar results (2018). 

However, it disagree with Marcelo's (2000) findings; Gupta, (2007); Garikai, (2009); 

Boukbech et al., (2018); Terefe and Teera (2018) and Sheikh et al., (2018) who found 

agriculture share to be positive and significant.  

 
4.7.2 Industry Value Added as percentage of GDP 

The result indicated that share of industry to GDP has statistical significant positive effect on 

tax productivity at significance level of 5%. The result revealed that one percent change in the 

share of industry to GDP would result in 32.5% change in tax productivity in West African 

countries. It agreed with the a prior expectation. The finding is also consistent with the result 

of Workineh (2015) who stated that increase in the growth of industrial sector will increase 

direct tax through corporate income tax, indirect taxes through sales tax, and excise duty on 

domestic products. Moreover, the sector can be taxed easily as many of these industries are 

located in the urban areas thereby reducing the cost of tax collection (Garikai, 2009). Other 

results in line with the findings were Garikai, (2009); Balanika and Bosker (2013); Gobachew 

et al., (2017); Ariwayo (2018); Mengistie (2018).  

 
4.7.3 Inflation rate 

Inflation, as a measure of price movement and also as a measure of macroeconomic uncertainty, 

is found to have little impact on tax competitiveness in West African countries. At a 5% 

significance level, the result revealed that inflation has a statistically insignificant negative 

impact on tax productivity. That is to suggest that a 1 percent rise in inflation level will result 

in 2 percent decrease in tax productivity. The result shows that West African countries have 

high rates of inflation. According to Amao (2011), as cited in Boukech et al., (2018), high 

inflation rates indicate weak macroeconomic policies, which will result in lower investment 

and output. This is in line with Balanika and Bosker (2013), Fencochietto and Pessino (2013), 

Terefe and Teera (2018), and Sheikh et al (2018). Inflation was found to be positive and 

negligible by Maisya et al., (2015) and Gobachew et al., (2017). The negative outcome implies 

that West African countries are not doing it right when it comes to macroeconomic policies. 
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4.7.4 Trade Openness as percentage of GDP 

The degree of openness, as calculated by the share of exports and imports in GDP, has a big 

effect on tax competitiveness. Gupta (2007), Le et al., (2012), Ndiaye and Korsu (2012), 

Fencochietto and Pessino (2013), Atsan (2017), Terefe and Teera (2018), Sheikh et al., (2018), 

Paolo and Joao (2017), Gobachew et al., (2017), Simbachawene (2018), Dalamagas et al., 

(2019), Atsan Garikai received a positive sign and an insignificant friendship (2009). The 

positive and significant result can be attributed to free trade movement, especially among West 

African countries, which has resulted in a high movement of internationally traded goods 

entering and leaving West African countries and other countries both regionally and 

internationally. 

 
4.7.5 Foreign Direct Investment as percentage of GDP 

When measured as a percentage of GDP, foreign direct investment has a positive and 

substantial impact on tax productivity. This means that a 1% rise in foreign direct investment 

would result in a 0.056229 percent increase in tax efficiency over the period in question, 

assuming all other variables remain constant. The explanation for the positive relationship may 

be increased efficiency due to technology transition and improved management skills as the 

number of investors grows. The outcome is consistent with Belay's findings (2015). However, 

it contradicted the findings of Gobachew et al., (2017) and Simbachawene, (2017). (2018). The 

consequence of the finding is that West African countries have initiated initiatives. policies that 

favour investors however care should be taken so that indigenous entrepreneurs and 

industrialists are protected to ensure growth of infant industries.

 
4.7.6 Gross Domestic Product Per Capita growth 

The result on table 4.3 indicated that gross domestic product per capita growth has a negative 

coefficient and not significant with tax productivity. This implies that 1% increase in gross 

domestic product per capita will decrease tax productivity by 0.04539% other things remain 

constant. The negative coefficient for gross domestic product per capita growth seems to 

deviate from expectation because it is expected that tax revenue will increase with economic 

development. Begum (2007) attributed it to narrow tax base and low tax capacity. The finding 

is in agreement with the works of Le et al., (2008), Le et al., (2012); Ndiaye and Korsu (2012); 

Fenochietto and Pession (2013); Atsan (2017); Gobachew et al., (2017) but disagreed with the 

works of Gupta (2007); Workineh (2016); Terefe and Teera (2018); Dalamgas et al., (2019) 
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who found gross domestic product per capita growth to have positive and significant 

relationship.  

 
4.7.7 Population growth 

Population growth was found to be positive and significant. This supports the argument that 

population growth helps in advancement of technology, improvement in investment strategies 

and achievement of economic growth (Balanika and Bokser, 2013) as opposed to classical 

economic theory that believe large population impedes economic growth. West African 

countries’ population have been favourable to the economy of the region judging by the 

empirical results. The result is in agreement with the finding of Balanika and Bosker (2013). 

This is not in agreement with the findings of Begum (2007); Wawire, (2016); Atsan (2017) and 

Boukech et al., (2018) who found population growth to be negative and insignificant.  

 
5.1 CONCLUSION  

The research work investigated the determinants of tax productivity of West African countries. 

Secondary data for a period of 1980-2018 were collected on total tax revenue, agriculture value 

added as percentage of GDP, industry value added as percentage of GDP, trade openness as 

percentage of GDP, inflation rate, foreign direct investment as percentage of GDP, Gross 

domestic product per capita and  population growth. The following summary of the findings 

were made: 

1. The agriculture value added as a percentage of GDP has a negative and insignificant 

effect on the tax productivity. 

2. The industry value added as a percentage of has a positive and significant effect on tax 

productivity. 

3. The trade Openness has a positive and significant effect on tax productivity.  

4. Inflation does not have any significant effect on tax productivity. 

5. Foreign direct investment as percentage of GDP has a positive and significant effect on 

tax productivity  

6. Gross domestic product per capita growth has a negative coefficient and insignificant 

effect on tax productivity. 

7. Population growth is found have positive and significant effect on tax productivity. 
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5.2 Recommendation 

Based on the findings, the following were recommended: 

1. The West African countries should come up with policies and programs that would 

encourage the development of the agricultural sector to make it less difficult to tax. As 

it can be seen that contribution of this sector in tax productivity is very low.  

2. West African countries should continue to enact policies that will promote industrial 

production and also strive to bring small industries into medium and large industries. 

This will increase direct tax through corporate income tax, indirect taxes through VAT, 

excise duty on domestic products.Trade openness is one policy a country adopts with 

the purpose of expanding the import, export and gross domestic product. To this end, 

West African region should encourage import and export to increase trade openness 

ratio. In order to boast foreign trade, the region should reduce barriers that hinder trade 

such as tariff and quota.   

3. Inflation showed a negative relationship with tax productivity. High inflation in West 

Africa could cause growth to slow down and also would indicate unfavourable macro-

economic developments in key economies. Government and policymakers of West 

African should strive to avoid the internal or external borrowings which might be the 

cause of inflation. Hence, the government needs to generate its own revenues. 

4. West African countries should continue to attract more foreign direct investment. 

However, such foreign direct investment should be directed to more productive sectors 

of the economy so as to create jobs, developed local skills and enhance transfer of new 

technology.  

5. Domestic resource mobilization (DRM) rightly becomes a development tool for 

generating revenues to support sustained and inclusive economic development. 

6. Each of the West African countries should leverage on their population size in order to 

increase tax base. 
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