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Abstract 

The growth in tax revenue with response to national income is fundamental to the measurement of the progress 

made by governments in meeting its fiscal requirements. Hence, this study investigates the influence of tax 

revenues and tax bases on the buoyancy of the tax systems of SSA region using annual time series data for 

thirty-three (33) Sub-Saharan African countries for sixteen years that range from 2000 to 2015. This study 

examined the tax buoyancies of the SSA region using the unrestricted error correction auto regressive 

distributed lag model. The empirical results from tax productivity models show that country’s income groups 

have significant influence on the responsiveness of tax bases to tax revenues. Arising from our empirical 

findings, the study recommends that on the average governments of SSA countries should implement base-

broadening technique that are in conformity with lower tax rates and efficient tax administration measures, and 

governments of the SSA countries can only reverse the lesser response of indirect taxes to changes in income in 

the region by implementing policy measures that will avert the adverse effects of non-economic factors such as 

smuggling, corruption, conflicts in tax laws and deficiencies in the administrative machineries employed in the 

implementation of the different tax handles. 
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Introduction  

Taxation also has remained the most widely 

adopted resource mobilization technique 

(Bogunjoko, 2004).To ensure the attainment of its 

national economic goals, the government needs 

revenue which it must mobilize from various 

sources, particularly taxation (Obadan, 2013). This 

study, unlike previous studies singled out both the 

short-run and long-run tax buoyancy estimates of 

the broad tax categories of the SSA region, and the 

study seeks to answer the question: do tax revenues 

and tax bases affect the buoyancy of tax systems in 

sub-Saharan Africa?, and this will enable the 

Researchers examine the buoyancy of tax revenues 

with respect to tax bases; with the intention of an 

assessment of the productivity of the various tax 

avenues in sub- Saharan Africa.  

 

Stotsky and WoldeMariam (1997) note that tax 

administrations in many sub-Saharan Africa 

countries are poorly structured. They emphasized 

that indirect taxes, such as the income-type and 

consumption-type VAT or other generalized sales 

taxes often have multiple rates and that they are 

applied to only a limited number of sectors.  

World Bank (2013) explains that the formal tax 

structures and tax collection capacity of Low 

Income Countries (LICs) differ from their high-

income counterparts. This is as a result of narrow 

tax bases as well as the relatively small portion of 

formal sector in employment and business activity 

in the LICs, and the activities in the informal 

economies are rarely taxed.  

 

The study used annual data for thirty-three (33) 

sub-Saharan Africa countries for sixteen (16) years 

that range from 2000 to 2015, and the choice of the 

period and countries are based on data availability. 

Furthermore, the countries chosen for the study 

account for about 70.84 percent of the GDP of SSA 

countries, and there is a fair spread among the SSA 

countries in terms of country income groups and 

geographical zones. The rest of the study is 

organized as follows: the second section reviewed 

relevant literature on tax structure and tax revenue 

productivity. The methodology, model 

specification and data, and discussion of empirical 
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results are presented in the third and fourth 

sections. The final section provides policy 

implications of findings and recommendations for 

the study. 

 

Literature Review  

The evolutionary patterns of taxes are important to 

the analysis of the productivity of taxes in both 

developing and developed economies of the world. 

Thus,  foremost researchers into the existence of 

the relationship between the “the level of 

development” and “the structure of taxation” were 

Hinrichs (1966) and Musgrave(1969) and in terms 

of the examination of international cross-section 

comparisons, both researchers’ strongly believed 

that the dearth of simple mechanisms of collecting 

tax revenues characterized the early stages of 

development.  

 

Wilford and Wilford (1978) assert that direct tax 

revenue often has an inbuilt significant long-term 

flexibility, simply because of the theoretical 

expectation that import taxes become inelastic as 

the economy progresses in third world countries. 

However, Musgrave and Musgrave (1982) noted 

that the progress in the scope and nature of 

economic activities stimulates sales and production 

so as to broaden the scope of indirect taxation to be 

a more stable tool for additional mobilization of tax 

revenue.  

 

Chipeta (1998) opines that, sometimes, the 

estimates of tax buoyancy and tax elasticity are 

close regardless of the effectiveness of 

discretionary changes in altering tax yields.  

Irrespective of the closeness of the two tax 

productivity measures, Kusi(1998) asserts that a 

high tax buoyancy or tax elasticity estimates are 

often considered as strong indicators of effective 

and efficient tax systems in developing 

countries.Thus,the more buoyant the tax system of 

some countries, the more their tax administration 

technical inefficies is expected to be on the decline.

  

 

Wolswijk (2007) explains that the sensitivity of tax 

revenues to national income is an essential 

indicator in forecasting tax revenues for future 

budgetary formation.Furthermore, the productivity 

of the tax system is also a key input for cyclically-

adjusting budgetary variables. In a related 

development, Ifuerueze and Odesa (2014), assert 

that unproductive tax system would make the 

economic growth of a country unsustainable, and 

this may lead to weak economy and insolvency.  

 

Kargbo and Egwaikhide (2012) note that the 

evaluation of tax revenue productivity enable a 

country to know more about the performance 

dynamics of tax reforms in terms of raising the 

revenue mobilization capacity of the tax system 

and how the reforms have affected each tax 

revenue source.  

 

Eugene and Chineze (2015) affirm that the tax 

productivity measures ensures that the tax system 

yield maximum tax revenue for the government 

with a given tax base without placing a difficult 

economic burden on the tax payer. Also, in a much 

recent study, Wolde (2016) affirms that tax 

productivity measures enable countries to know to 

what extent they are meeting their increasing fiscal 

commitments.  

 

Oriakhi (2005) examines the tax performance of 

forty-one African economies from 1991 to 2000, 

where the author subjected the Nigerian specific 

data to a buoyancy test employing the ordinary 

least square estimation technique. This study is 

fundamental because it serves as a verification tool 

of the taxable capacity model results.  

 

Kargbo and Egwaikhide (2012) examine the tax 

elasticity of Sierra-leone’s tax system from the 

period of 1977 to 2009, employing the dummy 

variable method. Their results show that the 

buoyancy estimates of the country’s tax system 

were higher than that of tax elasticity, and the short 

run elasticities were found to be lower than the 

static long-run elasticities. Furthermore, they 

revealed that discretionary tax measures in the 

country were effective in mobilizing additional tax 

revenues and that the tax system was inelastic 

during the period.  

 

The study by Mawia and Nzomoi (2013) examine 

the tax buoyancy of Kenya’s tax system from the 

period spanning from 1999 to 2011, adopting the 

logarithmic regression methodology. Their 

empirical results revealed that total tax was 

buoyant with a buoyancy value of 2.58 while the 

individual taxes were not buoyant except the excise 

duty which was buoyant with respect to the base.  

 

Belinga, Benedek, Mooij and Norregaard (2014) 

investigate the tax buoyancy of thirty - four OECD 

member countries from the period of 1965 to 2012, 

employing the Panel Autoregressive Distributed 

Lag (PARDL) model. Their results show that 

aggregate tax revenuesand short-run buoyancy does 

not significantly differ from one in the majority of 

the countries, while their long-run buoyancy 

exceeds one in half of the OECD countries.  

In a recent study, Wolde (2016) examines the tax 

productivity of the post-tax reform exercise of 

Ethiopia from the period of 1991 to 2014, 

employing the proportional adjustment method and 

the autoregressive distributed lag co-integration 
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approach. The author’s result revealed the 

buoyancy coefficient of 0.95, and elastic 

coefficient of 2.12 which implies that total tax is 

elastic with respect to automatic economic growth. 

Furthermore, an increasing proportion of 

incremental automatic economic growth was 

transferred to the government in terms of total tax 

revenue. 

 

Methodology 
To examine the productivity of the various tax 

revenue in the SSA, the unrestricted error 

correction Panel Autoregressive Distributed Lag 

(PARDL) Model or the Pooled Mean Group 

Estimator (PMG) estimation techniques was 

employed. On a general note, the methodology 

allows for flexible dynamic relationships between 

the overall tax revenue and major tax revenues. 

Specifically, the methodology will enable us 

ascertain the short-run and long-run tax buoyancy 

estimates for the SSA countries. As a result of the 

absence of systematic and reliable information 

about the discretionary changes in the tax systems 

of the SSA countries, this study focuses our 

estimations on tax buoyancy as the only measure of 

tax revenue productivity. 

 

Model Specification 

The tax buoyancy in terms of tax-to- base and base-

to-income will be estimated considering the 

following tax handles and their respective tax bases 

are: total tax revenue(ttax), and gross domestic 

product (gdp) as its base; direct taxes(dt) using 

gross domestic product(gdp) as its base; indirect 

taxes (indt) - in terms of income and consumption 

will be examined, with gross domestic product and 

consumption expenditures(cexp) as their respective 

tax bases; and taxes on international trade and 

transactions(tdtax), having the total values of 

import and export (tvmx) as its base for the 

imposition of taxes. In order to verify the results of 

our tax potential and tax effort model specifications 

with respect to the tax revenue performance of SSA 

countries, the tax buoyancy(or tax elasticity) 

criterion is introduced to ascertain the productivity 

or otherwise of specific tax handles and of the tax 

system as a whole. Hence, the tax productivity 

models for this study are based on the 

understanding gained from our reviewed literature 

on tax-to-income and base-to-income relationships, 

and they are specified as: 
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From the tax productivity models (see equation 1 to 

8), the unknown vector of coefficients for both tax 

handles and tax bases are it (coefficient of lagged 

dependent variable) and it (coefficient of the 

regressor). For country i in year t ,   is the error 

correction coefficient, 1it is the error correction 

term, i ’s represents time effects, it  denotes the 

error term, p and k  represents the lag structures. 

Choosing the appropriate lags will resolve the 

problems of autocorrelation and endogeneity. In 

this study, we adopted the Akaike Information 

Criterion (AIC). Hence, the values of short-run tax 
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buoyancy is given as  it , while the values of 

long-run tax buoyancy is represented as 

it

it





1
 

for tax-to-base and base-to-income tax buoyancy 

estimations. 

 

Sources and Data Used 

The time series data for the tax data for the thirty-

three sub-Saharan African countries were obtained 

from the 2016 dataset of the International Centre 

for Tax and Development while the 

macroeconomic data utilized for this study were 

obtained from the 2016 World Development 

Indicators. 

 

Discussion of Empirical Results 

Properties of Dataset: Tests for Stationarity and 

Panel Co – integration Tests 

The results show that the variables have first - 

order integration, and hence the panel estimations 

exhibit both common and individual unit root 

processes. Thus, the variables entering our dynamic 

panel estimations are in line with the prescription 

that elements of the equation must be in their first 

difference (See Table 1). 

we employed the panel co - integration to allow us 

ascertain the long-run relationships among our 

variables in a dynamic setting so as to avoid 

econometric problems associated with static co - 

integration testing, and also the low-powered 

stationarity tests often accompanying time series 

data. The outcome of our empirical examination 

revealed long-run relationships among our the 

variables employed in this study (See Table 2a & 

2b). 
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Econometric (Dynamic) Analysis of Tax 

Revenue Productivity (Tax Buoyancy) Model 

The coefficients in all the models in the SSA region 

and the different groups in the region are rightly 

signed. For the SSA region, the long-run 

coefficients are all statistically significant at 1% 

and 5% levels, while those of the short-run tax 

buoyancy estimates are not statistically significant 

(except for that of models 3, 2 and 6). From the 

results in Table 3, a one percent increase in 

consumption expenditure is expected to leads to 

18.8 percent rise in indirect tax revenue, while a 

percent increase in income stimulates indirect tax 

revenue by 8.9 percent in the SSA region. In 

addition, one percent increase in income stimulates 

direct tax revenue by about 9.7%, while, one 

percent increase in total trade is expected to 

stimulate trade tax revenue by 7.3 percent, and a 

one percent rise in income leads to 8.4% increase 

in total tax revenue. Also, in terms of the base-to-

income analysis, one percent increase in income 

leads to about 86.2% in consumption expenditure, 

while, a one percent increase in income increase 

total trade by over 100 percent. 

 

Source: Authors’ computation. ***,**,* = 1%, 5% and 10% significance levels respectively. +2001-15.model 1(indirect taxes), model 

2(consumption expenditure), model 3(indirect taxes), model 4(direct taxes), model 5(trade taxes), model 6(total trade), model 7(trade taxes) 
and model 8(total taxes) 

 

The long-run tax buoyancy estimates for the tax- to 

- base models in the SSA region are under unity as 

well that of model 2 (that is, the base-to-income 

model) except that of model 6 that is greater than 

unity. Hence, the long-run tax buoyancy estimates 

show that individual tax revenues are inelastic and 

significant at 1 and 10 percent levels. This results 

may suggest the inability of the respective tax 

handles to boost the buoyancy of the overall tax 

revenue of the SSA region. 

 

The results from Table 3 shows that models 3, 4 

and 7 (that is, tax-to-base models) and model 6 

(base - to - income model) have tax buoyancy 
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estimates greater than one, and this suggest that 

indirect, direct and trade tax revenues as well as the 

tax bases are elastic. This result also indicates that 

in the short run, a percentage change in the 

respective tax revenues is greater than the 

percentage change in income.  

 

For the Middle Income Countries, the long-run 

coefficients have expected signs, and are 

statistically significant (except for model 5) at 1 

percent level, while models 5, 7 8 and 2 are not 

significant in the short run. However, the long-run 

tax buoyancy estimates are all inelastic. This 

finding indicates that a percentage change in each 

of the tax revenues will be less than the percentage 

change in income and other tax bases. However, 

virtually all the tax – to – income models have 

short-run buoyancy estimates that are greater than 

unity (except for that f model 1), hence the tax 

buoyancy estimates may be said to be elastic in the 

short-run. The speed of adjustments of the models 

are correctly signed, less than unity (except for that 

model 3 and 8) and significant at 1% and 5% 

respectively (except for model 7) for the MICs, and 

they are in line with the convergence to a long-run 

relationship. 

The results from the LICs show that the variables 

in the respective models are correctly signed both 

in the long-run and short-run analysis, and 

variables in model 1, 2, 5, 6, 7 and 8 are 

statistically significant (except for models 3 and 4) 

while none of the models in the short-run are 

statistically significant. This finding suggests that 

these tax revenue have capacity of being good 

automatic stabilizer but are not significant in the 

LICs. The speed of adjustment coefficients of all 

the models are rightly signed (except for models 4 

and 8), less than unity and significant at 1% and 

5% levels (except for model1).  

 

Conclusions and Recommendations 

This study provided detailed empirical analysis for 

the relationship between tax structure and tax 

revenue productivity in SSA for thirty-three 

countries. The policy implications inferred from the 

study include: lesser response of indirect taxes to 

income in the long-run compared to that of the 

direct taxes; the lack of prospects on the part of tax 

handles to boost the buoyancy of the region’s 

overall tax revenues in the future; signal that the 

capacity of the broad categories of taxes  to boost 

the buoyancy of total tax revenue in the future;  

higher growth in income and other tax bases may 

not significantly influence the economy through the 

revenue side of the budget, and the tax bases may 

not be able to ensure fiscal sustainability for the 

MICs over time; the LICs is indicative of the lack 

of fiscal sustainability on the part of the tax 

revenues. Arising from this study, we suggest the 

following recommendations: 

(i) The government of the SSA countries 

can only reverse the lesser response of indirect 

taxes to changes in income in the region when the 

various tax authorities in the SSA countries 

implement a broad-based VAT with fairly high 

threshold and limited number of rates. 

(ii) Governments of the region can make the 

various tax handles more effective and capable of 

ensuring fiscal stability and fiscal sustainability 

for the region when the following tax policy 

options are adequately implemented: initiating and 

executing policies that will strengthen the control 

of tax bases, and weed out excessive and 

inappropriate applications of tax exemptions; 

policies that will make base-broadening be in 

conjunction with lower tax rates; and policies that 

will make the sectors of our respective tax bases 

viable. 
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