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Abstract
This study examines the effect of public debt on the relationship between tax and economic 
growth in sub-Saharan African countries. Grounded in the extended endogenous growth 
model, it employs a dynamic fixed-effects model to explore both linear and nonlinear rela-
tionships. For the full sample, the linear analysis demonstrates that tax measures contrib-
ute positively to economic growth regardless of public debt inclusion. Intriguingly, while 
public debt on its own has a detrimental effect on growth, its interaction with total taxes 
exhibits a positive influence. Conversely, the nonlinear approach reveals a negative associa-
tion between public debt and growth. Moreover, the interaction term indicates that public 
debt weakly supports the impact of indirect taxes on economic growth while undermining 
the effectiveness of taxes on goods and services. However, the interactions between pub-
lic debt and other tax measures are not statistically significant. When considering various 
country classifications based on income level, fragility, and resource endowment under the 
linear approach, the study uncovers that several tax measures have a positive and statis-
tically significant direct impact on growth. Furthermore, in low-income countries, public 
debt has a weaker effect on economic growth compared to that in middle-income countries. 
Public debt tends to reduce the effectiveness of direct taxes and taxes on income, profits, 
and capital gains in low-income countries. Conversely, public debt enhances only the effec-
tiveness of indirect taxes in driving economic growth in middle-income countries. Under 
the nonlinear approach, mixed results are observed. Specifically, public debt predominantly 
undermines the effectiveness of most tax measures in middle-income countries. The find-
ings across other country classifications also reveal diverse effects of public debt on the 
tax–growth relationship.
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Introduction

One of the key objectives of any government is to maintain consistent and high economic 
growth over time. Many explanations have been put forward regarding the determinants 
of the long-term economic growth of countries. In line with this, academics and research-
ers in economics have developed theoretical models and conducted numerous empirical 
studies to provide reliable and sophisticated explanations for these determinants. One key 
extension in both neoclassical and endogenous growth models is the introduction of the 
role of the public sector. The models of Barro (1990) and Devarajan et  al. (1996) have 
served as the basis for most theoretical and empirical works on the role of the public sec-
tor in determining long-run growth. Specifically, the role of the public sector is captured 
through taxation or public expenditure.

Furthermore, several studies (such as Barro 1990; Barro and Sala-i-Martin 1992; 
Devarajan et al. 1996; Bajo-Rubio 2000; Bleaney et al. 2001; Misch et al. 2014; Jaimovich 
and Rebelo 2017, among others) have established a nonlinear relationship between taxes 
and growth. Additionally, the role of the public sector has been decomposed into distor-
tionary and non-distortionary components for taxes, or productive and unproductive com-
ponents for public spending. These decompositions originated from the model of Barro 
(1990) which predicted the long-run growth effect associated with combinations of taxes 
and expenditures. Therefore, the predicted long-run growth effect heavily depends on the 
type of public spending and taxation used to finance such spending. This is facilitated 
through the government budget constraint (GBC), which captures the government’s role in 
funding its public investment.

Moreover, most previous studies have focused on developed economies from both the-
oretical and empirical perspectives. These studies include Agell et  al. (1999), Arin and 
Koray (2006), Denaux et al. (2005), Angelopoulos et al. (2007), Bania et al. (2007), Arnold 
(2008), Colombier (2009), Arin et al. (2011), and Gemmell et al. (2013), among others. 
Little attention has been given to developing countries, especially the sub-Saharan African 
(SSA) region, regarding the nature of the relationship between taxes and economic growth 
in the presence of other financing sources (such as debt, aid, resource rents, seigniorage, 
etc.). Some studies, such as Besci (2000) and Heijman and van Ophen (2005), have estab-
lished the absence of the growth Laffer curve (GLC) in developing countries. However, a 
more recent study by Ehrhart et al. (2014) established the presence of GLC in developing 
countries. Consequently, existing studies on tax and growth in developing countries remain 
inconclusive about the presence or absence of GLC. Nevertheless, there is no available 
evidence to demonstrate the nature of the relationship between tax and economic growth 
(linear or nonlinear) in SSA. Given the financing challenges faced by many SSA countries, 
the accumulation of public debt may significantly influence the relationship between taxes 
and economic growth in the region. Therefore, this study contributes to the literature in two 
distinctive ways.

First, the fundamental function of any tax system is to generate sufficient funds for 
the government to finance its public investments. However, many SSA countries still 
struggle to meet the growing size of government spending relative to revenue mobiliza-
tion through taxation. Jaimovich and Rebelo (2017) emphasize the nonlinear impacts of 
taxation on economic growth. Higher taxes generate more revenue for the government 
to finance its public investment thereby creating infrastructure for private investment to 
thrive. On the other hand, higher taxes can distort private capital accumulation thereby 
undermining growth. More so, low taxes may generate insufficient revenue for public 
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investment which affects infrastructure provision for private capital expansion. This sce-
nario is prevalent in most sub-Saharan African countries, where the tax revenue to GDP 
ratio remains significantly small. According to Coulibaly and Gandhi (2018), SSA faces 
the challenge of a significant reduction in investment, estimated at $230 billion a year, 
on average, over the next five years. This shortfall is partly attributed to low tax revenue 
collection, which has shown minimal improvement. Excluding natural resource sector 
taxes, tax revenue as a percentage of GDP marginally increased from 11% in the early 
2000s to about 15% in 2015. This is relatively low compared to other emerging and 
developing economies, and the Organization for Economic Cooperation and Develop-
ment (OECD) countries which have a ratio of 24 percent. Underperforming tax rev-
enue can be attributed to poor tax capacity and an inefficient tax revenue mobilization 
framework (see Coulibaly and Gandhi 2018). Thus, this study examines the nature of 
the tax–growth relationship in the SSA region using Barro’s (1990) growth framework 
model.

Second, the study extends Barro’s (1990) model by introducing public debt through 
the GBC. Inability to generate sufficient tax revenue implies the need to explore other 
financing sources for government development projects in SSA countries. Due to the 
peculiarities of SSA countries, borrowing becomes a prevalent method for financing 
public investment. Heavy reliance on borrowing carries the risk of macroeconomic 
instability and default. The World Bank (2023) data showed that SSA’s public debt-to-
GDP ratio declined from about 55 percent in 2007 to 37% in 2012 but then increased to 
57% of GDP in 2022. Carneiro and Kouame (2020) revealed that most SSA countries 
contribute to the region’s rapid public debt increase. The coronavirus pandemic, coupled 
with low tax ratios, exacerbated the rising debt burden in SSA countries. Some of the 
factors that contributed to this alarming public debt rate in the SSA include exchange 
rate depreciation, residuals, and primary deficit. The primary deficit challenges can 
be partially explained by poor domestic resource mobilization, weak tax capacity, and 
government inefficiency. Multilateral organizations, such as the International Monetary 
Fund and the World Bank have issued warnings to some SSA countries about the fast 
pace of debt accumulation. This underscores the need to examine how the growing pub-
lic debt in SSA countries may impact their tax mobilization for growth. Additionally, 
the study considers different country classifications due to variations in development 
levels, fragility exposure, and resource intensity. Thus, this study seeks to elucidate how 
increasing public debt may weaken the tax–growth relationship in the region.

Put together, the weak tax mobilization and the escalating public debt accumulation 
among SSA countries reflect the region’s uneven growth. Specifically, the SSA growth 
rate increased from 2.5% in 1990 to 3.4% in 2000 but declined to − 2.0% in 2020, mark-
ing a period of economic instability. This trend is also observed in several countries 
within the region. To address the growing developmental challenges of the region, 
achieving a high and sustainable growth rate is imperative. Furthermore, stable financ-
ing options are essential for attaining stable and sustainable growth. Hence, this study 
provides a comprehensive empirical analysis of the role of public debt in the tax–growth 
relationship in SSA countries.

The subsequent sections of the paper are structured as follows: Section two exam-
ines the theoretical foundation of the relationship between public debt, tax, and growth. 
The third section outlines empirical models and estimation strategies, while the fourth 
section focuses on presenting and discussing results. Finally, the fifth section provides 
concluding remarks.
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Theoretical model

To provide the basis for our empirical analysis, we relied on the endogenous growth 
model, which incorporates the government’s role in the growth process, as proposed by 
Barro (1990), Barro and Sala-I-Martin (1992), and Devarajan et al. (1996). The govern-
ment partakes in the growth process through spending on output thus removing the pos-
sibility of separate production functions. Moreover, government spending can improve the 
provision of public goods or infrastructure through increased revenue from high tax rates. 
However, this may have a dual effect, as it could stifle innovation from private investment 
while also fostering private investment by creating a conducive environment. Distinctively, 
we assumed an unbalanced government budget constraint because, in reality, the govern-
ment finances its spending through taxes and other financing options. In the case of budget 
deficits, the government may resort to issuing debt with the assumption that its growth 
rate must be lower than that of the real interest rate, adhering to the no-Ponzi game condi-
tion. Furthermore, the government’s utilization of external debt is exogenously determined, 
based on concessional interest rates. Under the unbalanced budget constraint, the repre-
sentative household maximizes the present value of discounted intertemporal utility as pre-
sented below:

The isoelastic instantaneous utility under the endogenous growth path is given as

Given the varying population growth rates in developing countries, particularly in sub-
Saharan African countries, assuming a constant population growth rate in our model may 
deviate from reality. Consequently, we address the challenge of scale effects associated 
with endogenous growth models in the production function we explore. In this context, 
government spending, or public capital, is represented as G and is expected to benefit citi-
zens, taking into account the population size. Moreover, there is an anticipated positive 
externality resulting from both private and public capital in the production function. K rep-
resents private capital in the production process. The output ( Y

t
 ) is produced with a com-

bination of firm’s capital ( K
t
 ) and productive government spending ( G

t
 ) given that the pro-

duction function exhibits constant returns to scale such that 0 ≺ 𝜌 ≺ 1 , the output elasticity 
with respect to firm’s capital. Hence, the production function of the representative agent is 
presented as follows:

The population is normalized to be one and the variables are expressed in per capita 
terms. Furthermore, the representative agent is assumed to obtain government bonds ( B

t
 ) 

with interest rate return of r
t
 . The revenue from real interest and output (Y) can be used for 

private investment ( I + �K ) private consumption, purchasing new bonds ( Ḃ
t
 ), and paying 

flat-rate tax on output ( �Y  ). Given the focus of the study, we assumed real money ( Ṁ
t
 ) to 

(1)W =

∞

∫
0

U(C
t
)e𝛼tdt where 𝛼 ≻ 0

(2)U(C
t
) =

⎧
⎪
⎨
⎪
⎩

C
1−� − 1

1 − �
, for � ≠ 1

ln(C
t
) , for � ≠ 1

(3)Y = K
�

t
G

1−�
t
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be zero thus excluding the possible role of seigniorage. Hence, the budget constraint of the 
representative agent is given as

More so, the government is faced with two types of expenditures which include produc-
tive and unproductive spending. This is expressed in terms of GDP (Y). Given that the gov-
ernment may run a budget deficit when revenue from tax is insufficient to finance its public 
spending, there is a government utilized debt option with interest rate. Thus, the govern-
ment budget constraint is represented as

Maximizing Eq. 2 subject to Eqs. (3)–(5) yields a growth rate at a steady-state

Equation 6 shows that the relationship between tax and economic growth is nonlinear 
indicating the existence of an optimal tax rate that maximizes long-run growth. In par-
ticular, a low tax rate may lead to revenue reduction, thereby hindering public investment 
needed for fostering economic growth. Conversely, a high tax rate may generate substantial 
government revenue but discourage private investment. Consequently, both low and high 
tax rates may not facilitate growth thus implying that there is a unique tax rate that is nei-
ther too low nor high which can ensure high, stable, and sustainable growth. Additionally, 
a high tax rate can diminish personal income, potentially necessitating decline in consump-
tion. This, in turn, could compel firms to reduce their productivity, resulting in decline 
in economic growth. Also, a significant accumulation of debt ( � ) is detrimental to long-
run growth. High levels of debt undermine the efficacy of taxation in the growth process, 
as substantial government revenue from taxes must be allocated between competing gov-
ernment expenditures and interest payments on debt. Also, debt servicing reduces avail-
able resources required to finance growth. Therefore, firms may be discouraged when the 
government accumulates substantial debt, as it implies that they may be confronted with 
higher taxes in the future. This theoretical proposition aligns with findings from previous 
studies such as Ehrhart et al. (2014), Adam and Bevan (2005), and others. It is nonetheless 
pertinent to state that productive debt can stimulate economic growth through significant 
improvement in investments.

Empirical model and estimation approach

This study covered 23 sub-Saharan African countries with data spanning 2005 and 2019. 
Our empirical analysis hinged on the growth equation (Eq. 6) and the budget constraints 
outlined in Eqs. (4) and (5). To provide a robust analysis, we pursued three distinct options. 
First, we started by examining the argument posited by Barro (1990), which asserts that 
only taxes serve as the source of financing for government spending. Second, we explored 
the presence of nonlinearity in the relationship between tax and economic growth, often 
referred to as the “growth Laffer curve”. Third, we delved into the influence of public debt 
on the connection between taxation and growth, considering both linear and nonlinear 
aspects. Furthermore, this study explored different countries’ classifications, distinguishing 
between middle-income and low-income countries, fragile and non-fragile countries, and 

(4)r
t
B
t
+ (1 − 𝜏)Y

t
= C

t
+ (I

t
+ 𝛿K

t
) + Ḃ

t

(5)G
t
+ r

t
B
t
− 𝜏Y = Ḃ

t

(6)� ∗= �(1 − �)(� − ��)(1−�)∕� − � − �
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resource-intensive and non-resource-intensive countries. Hence, our econometric specifi-
cations are presented as follows:

The a priori expectations of the coefficients in Eqs. (9–10) are as follows:

where countries are indexed by i and t is the time. �
it
= �

i
+ �

t
+ �

it
 where �

i
 is the 

time-invariant country-specific effects and �
t
 is time-varying effects. �

it
 is the idiosyncratic 

disturbance term while �
it
 is a two-way disturbance term.

Equations (7) and (8) depict the nature of the relationship between taxation and eco-
nomic growth in linear and nonlinear forms, while Eqs. (10) and (11) examine the role 
of public debt in the tax–growth relationship in both linear and nonlinear forms, respec-
tively LGDPC

it
 represents the growth rate, represented by the log of GDP per capita, 

while LGDPC
it−1 reflects the log of lagged GDP per capita, accounting for the catching-

up effect. The inclusion of a lagged dependent variable (LDV) in the fixed-effects model 
is justified for several reasons. First, LDV captures potential persistence in our data, 
reflecting the influence of immediate past economic growth on current growth. Second, 
it may address potential endogeneity issues. Third, the inclusion of LDV can control 
for possible correlations in cases where current economic growth is correlated with 
the error term. Fourth, LDV allows us to account for short-term dynamics and adjust-
ments over time. A high initial economic growth level may enhance current growth, 
while a low initial level may hinder current growth (Oyinlola et al. 2020; Ehrhart et al. 
2014).INV

it
 represents private investment, capturing gross fixed capital formation as a 

percentage of GDP. Theoretically, private investment contributes to capital accumula-
tion through new physical capital (Solow 1956; Mankiw et  al. 1992). An increase in 
private investment facilitates higher capital accumulation, leading to increased produc-
tivity and output levels, thereby promoting economic growth. Conversely, low private 
investment reduces capital accumulation thus hampering productivity and economic 
growth. TAX

it
 represents public investment in growth, proxied by tax-to-GDP. Public 

investment can be captured through either taxes or public expenditures, as argued in 
renowned public economics studies (Ehrhart et al. 2014; Devarajan et al. 1996; Barro 
1990). Tax revenue is used to provide public goods, implying that high tax revenue may 
enable the expansion of public investment. Contrarily, low tax revenue may hinder the 
government’s capacity to do the same. The impact of taxes on economic growth can 
vary, depending on how much the positive externality from expanded public goods off-
sets the decline in firm productivity resulting from high tax rates. Conversely, low tax 
rates may result in insufficient tax revenue, preventing the government from provid-
ing the necessary public infrastructure to enhance firm productivity and consequently 

(7)LGDPC
it
= �1LGDPCit−1 + �2INVit

+ �3TAXit
+ H

�
it
� + �

i
+ �

it

(8)LGDPC
it
= �1LGDPCit−1 + �2INVit

+ �3TAXit
+ �4TAX

2

it
+ H

�
it
� + �

it

(9)LGDPC
it
= �1LGDPCit−1 + �2INVit

+ �3TAXit
+ �(PDE ∗ TAX)

it
+ H

�
it
� + �

it

(10)
LGDPCit =�1LGDPCit−1 + �2INVit + �3TAXit + �4TAX2

it

+ �(PDE ∗ TAX)it + �(PDE ∗ TAX)2it + H′
it� + �it

�1 > 0; �2 > ∕ < 0; �3 > ∕ < 0; �4 < 0; � < 0; � > ∕ < 0
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retarding economic growth. In contrast to other studies on developing countries, this 
study considered various taxes in order to inform policy formulation from a more robust 
perspective. We examined taxes at both the aggregate and disaggregated levels, includ-
ing total taxes, direct taxes, indirect taxes, and tax components (taxes on goods and 
services, taxes on international trade, taxes on income, profits, and capital gains). Oppel 
et al. (2021) comprehensively defined these tax measures. Total taxes encompass all tax 
revenue received by the government through its agencies, categorized into direct and 
indirect taxes. Direct taxes include levies on income, profits, capital gains, payroll, the 
workforce, and property, excluding taxes from natural resources. Indirect taxes encom-
pass sales taxes, value-added taxes, excise duties, and other taxes on goods and services, 
international trade, and other items. On the sub-components of taxes, taxes on income, 
profits, and capital gains comprise the summation of taxes on individuals’ income, cor-
porations’ profits, and capital gains, excluding social contributions. Taxes on goods and 
services capture sales taxes, value-added taxes, and excise duties. Taxes on international 
trade involve taxes on imports and exports. Overall, this comprehensive approach aims 
to provide evidence to shape specific tax policies for long-term growth. To ascertain 
the threshold effect of tax, TAX2

it
 accounts for the nonlinearity of tax in the growth 

process (that is, growth Laffer curve). The nonlinearity of taxes has been emphasized 
in the theoretical models of public economics. Studies such as Jaimovich and Rebelo 
2017; Gemmell et al. 2016; Misch et al 2013; Kneller et al. 1999; Devarajan et al. 1996; 
Barro 1990, have theoretically underscored the importance of a tax threshold, as taxes 
can be distortionary or non-distortionary. PDE

it
 represents public debt, captured by 

the total external debt stock as a percentage of GDP. High public debt can hinder eco-
nomic growth by leading to high long-term interest rates (Kumar and Baldacci 2010; 
Gale and Orzag 2003). More so, it may impede the government’s ability to implement 
either countercyclical or procyclical fiscal policies, potentially increasing volatility and 
exacerbating the problem of low economic growth (see Ndoricimpa 2020; Woo 2009; 
Kharroubi and Aghion 2008). PDE ∗ TAX and PDE ∗ TAX

2 account for the influence 
of public debt on the growth effect of taxes. Theoretically, the new revenue from fis-
cal deficits is often lower than the cost of debt, reducing productivity and output. Con-
sequently, the government faces the challenge of either reducing productive spending 
or increasing distortionary taxes, both of which negatively affect long-run growth. H

it
 

is the vector of control variables, which play a significant role in the growth process. 
These variables include population, government final consumption expenditure, foreign 
direct investment, and trade openness, and have been used in various growth models. 
The working-age population serves as a proxy for labor, as explored in the literature. A 
high population may provide a country with a large labor force, boosting productivity 
and output levels, while a low population may indicate a smaller labor force for pro-
ductivity (Ndoricimpa et al. 2020; Oyinlola et al. 2021). Government final consumption 
expenditure has both positive and negative effects on economic growth in developing 
countries (Devarajan et al. 1996). Barro (1990) incorporated government spending into 
the endogenous growth model, highlighting its potential positive impact on steady-state 
economic growth. However, Seleteng et al. (2013) revealed a negative effect of govern-
ment spending on economic growth, indicating that the impact may vary. Foreign direct 
investment is another traditional determinant of growth, with its impact depending on 
the sector in which investments are made. It can either foster or hinder economic growth 
(Odhiambo 2022; Iwasaki and Suganuma 2015; Fowowe and Shuaibu 2014; Li and Liu 
2005; Alfaro et al. 2001). Trade openness plays a significant role in the growth process, 
reflecting an economy’s competitiveness and engagement with the global market. The 
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impact of trade openness on growth can vary depending on how a country harnesses 
trade opportunities (Zahonogo 2017; Law and Habibullah 2009; Mayer-Foulkes 2001). 
This study focused on the relevant control variables within the context of tax-growth 
analysis, avoiding overparameterization, consistent with the approach of studies such 
as Barro (1990), Barro and Sala-i-Martin (1992), Levine and Renelt (1992), and East-
erly et al. (2006), who cautioned against the excessive inclusion of control variables in 
growth models.

Using the standard dynamic fixed-effects panel data model (DFE), we re-specified 
Eqs. (7)–(10) as follows:

The coefficients in Eqs.  (7′)–(10′) are derived using the within estimator (fixed-
effects model). The within-transformed data is estimated using Ordinary Least Squares 
to yield efficient and reliable estimates. The dynamic fixed-effects (DFE) model is cru-
cial for estimating short panel data models, as is the case in our study, given the limited 
time span of 15 years relative to the number of countries (23) (see Stock and Waston 
2020; Ditzen 2021). The selection of DFE model is based on several advantages it offers 
over static panel models: First, static panel models may lead to multicollinearity and 
inefficient parameters due to our short time dimension. DFE models leverage the tem-
poral dimension to account for dynamic relationships over time (Hsiao 2003), result-
ing in more efficient parameter estimates. Second, the inclusion of lagged dependent 
variables in the DFE model allows us to capture autocorrelation, which is overlooked 
in static panel models. This leads to more accurate estimates and addresses potential 
endogeneity issues (Baltagi 2008). Third, the DFE model provides consistent estimates 
even when there are cross-sectional effects (country-specific effects in our case), mak-
ing it the  most appropriate for panel data with unobserved heterogeneity. Fourth, the 
DFE model strikes a balance between a small T and a large N by effectively exploring 
the time dimension while controlling for cross-sectional effects. It accommodates vari-
ation within countries. It is worth noting that concerns related to non-stationarity are 
typically associated with heterogeneous panel data, especially in cases of large T and 
N (Pesaran et al. 1999), often referred to as "long panels". Non-stationarity issues tend 
to arise when dealing with long time spans (large T), necessitating unit root and cointe-
gration tests (Ditzen 2021; Bai and Ng 2004; Hadri 2000). In the context of our study, 
non-stationarity is not a major concern due to the limited time dimension. Additionally, 
non-stationarity of variables becomes less relevant when dealing with short panel data 
(see Thombs 2022; Pesaran, 1997; Peseran and Smith 1995; Peseran et al. 1999; Black-
burn and Frank, 2007; Kanas and Kouretas 2005; Hurlin and Mignon 2007;  Im et  al. 
2003). Furthermore, this approach aligns with our theoretical framework, supported by 
insights from the public economics literature. Renowned studies in public economics, 

(7′)LGDPC
it
= �1LGDPCit−1 + �2INVit

+ �3TAXit
+ H

�
it
� + �

it

(8′)LGDPC
it
= �1LGDPCit−1 + �2INVit

+ �3TAXit
+ �4TAX

2

it
+ H

�
it
� + �

it

(9′)LG DPC
it
= �1LGDPCit−1 + �2INVit

+ �3TAXit
+ �4(PDE ∗ TAX)

it
+ H

�
it
� + �

it

(10′)
LGDPC

it
= �1LGDPCit−1 + �2INVit

+ �3TAXit
+ �4TAX

2

it
+ �5PDE ∗ TAX

it

+ �6(PDE ∗ TAX)2
it
+ H

�
it
� + �

it
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including Ehrhart et al. (2014), Gemmell et al. (2013), Bleaney et al. (2001), Devarajan 
et al. (1996), Bania et al. (2007), Oyinlola et al. (2020), Oyinlola and Adedeji (2021), 
and Jaimovich and Rebelo (2017), have provided guidance in selecting this estimation 
approach. The definition of variables is presented in Table 1.

Results and discussion

Preliminary analysis

The section examines the statistical features of the variables used in our models. Tables 2a 
and b present the summary statistics, indicating that the average values of all variables are 
largely positive across different classifications. This suggests that most variables exhibit 
upward trends, as evident from the positive values. Exclusion of countries such as the 
Congo Republic, Mozambique, Sierra Leone, and Congo DR improves the mean values 
of the full sample. These four countries have a high debt-to-GDP ratio of above 90%, as 
categorized by Reinhart and Rogoff (2010). Also, the average values of the variables are 
higher for middle-income countries compared to those for low-income countries. Further-
more, the mean values of the variables are slightly higher in resource-intensive countries 
compared to those for non-resource-intensive countries. Most of the average values of the 
variables for non-fragile countries are higher than those for fragile countries. Among the 
variables, FDI exhibits the highest variability across different classifications, as indicated 
by the coefficient of variation (CV).1 The mean difference among these groups is presented 
in Table 20 (see Appendix).

Before conducting the impact analysis, we examined the relationships between taxes 
and growth, public debt and growth, and taxes and public debt using scatterplots. In Fig. 1, 
we illustrate the relationship between total taxes and the growth rate of GDP per capita. 
The analysis reveals a positive correlation between total taxes and the growth rate of GDP 
per capita. Among the 23 countries, only Eswatini, Mauritius, and Botswana have an aver-
age total tax ratio above 15% and an average growth rate of GDP per capita above 2%. 
Additionally, South Africa, with the highest average tax, has a growth rate of GDP per 
capita of less than 1%. It is also interesting to note that Congo DR, despite its fragile nature 
due to ongoing conflict, has the lowest total tax and growth rate of GDP per capita. We fur-
ther analyzed the relationship between types of tax (direct and indirect) and the growth rate 
of GDP per capita in Fig. 2. The observed relationship between direct tax and the growth 
rate of GDP per capita is weakly negative, while the indirect tax is positively and strongly 
correlated with the growth rate of GDP per capita in SSA countries. The analysis revealed 
that most countries relied more on indirect taxes. When considering the different compo-
nents of tax, Fig. 3 indicates that taxes on income, profits, and capital gains are negatively 
correlated with the growth rate of GDP per capita, while taxes on goods and services and 
taxes on international trade are positively related with the growth rate of GDP per capita. 
Among the three taxes, countries appear to rely more on taxes on goods and services rela-
tive to other taxes. Hence, we infer that some taxes make more contribution to economic 
growth in the region.  

1  Coefficient of Variation (CV) measures the relative variability of data which assists in understanding the 
relative closeness of the data point to its mean.
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In Fig. 4, we present the relationship between public debt and economic growth. The 
analysis reveals that public debt is negatively correlated with the growth rate of GDP per 
capita. Debt experiences are quite similar across these countries, with a few exceptions 
in highly indebted countries. Moreover, only five countries (Eswatini, Botswana, Burkina 
Faso, Rwanda, and Uganda) maintained public debt levels of less than 60% and a growth 
rate of GDP per capita of 2% and above. Additionally, the pace of public debt is faster in 
most SSA countries. This implies that public debt has not been productive in several SSA 
countries. Examining the relationship between taxes and public debt shows that taxes are 
negatively related to public debt (see Figs. 5 and 6). With increasing public debt among 
SSA countries, tax mobilization may continue to underperform.

In Table 2c, correlation analysis is presented to demonstrate the relationships between 
the variables. The results show that there is a positive linear relationship between tax meas-
ures and economic growth. Also, public debt is positively related to economic growth. The 
control variables—investment, government spending, and trade openness—exhibit positive 
linear associations with economic growth, while foreign direct investment and population 
are negatively related with economic growth. When considering the correlation among 
independent variables, the results reveal that the linear association among the tax meas-
ures is relatively high, further justifying their separate inclusion into our estimated models. 
However, the results show a low correlation among the variables, indicating the possibility 
of the absence of autocorrelation. More so, the correlation coefficients are largely signifi-
cant, suggesting that the association among the variables are not due to chance. The panel 
unit root tests for the variables used in our estimated models are presented in Table 2d. The 
results indicate that all the variables are integrated of order zero, I(0). This suggests that 
a static panel model or dynamic model for a short panel is the most appropriate choice. 
Non-stationary issues are commonly associated with heterogeneous panels; therefore, the 
cointegration test may be misleading when the time span of the data is short.

Public debt, tax and economic growth

The study employs dynamic fixed-effects for our short panel data. Individual effects are a 
critical issue in panel data analysis due to heterogeneity among the countries. The study 
uses the F-stat to test for the validity of the null hypothesis. Since the F-statistic is statisti-
cally significant in the tables, it suggests that the dynamic fixed-effects model provides a 
significantly better fit than the pooled OLS model. Moreover, the chi-square values of the 
Hausman tests are statistically significant, indicating that the dynamic fixed-effects models 
are efficient. Hence, the null hypothesis of the random effects estimator is rejected, which 
justifies the use of DFE model.

(a) Full sample versus Full sample excluding four highly indebted countries

To address the objectives outlined in our introductory part, we first considered the full 
sample (first classification-FC) and the full sample excluding four highly indebted coun-
tries (second classification-SC). Table 3 presents the effect of taxes on economic growth 
using a linear approach. The point estimates of the log of initial GDP per capita are posi-
tive and statistically significant across the models in both classifications. Under the differ-
ent taxes explored, the point estimates of the FC are relatively higher than those of the SC. 
Specifically, the average point estimate of the FC is 0.52% compared to 0.47% of the SC. 
The initial level of growth plays a significant role in the conditional growth convergence 
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of countries in the region. Moreover, the exclusion of four highly indebted countries sig-
nificantly influences the catching-up effect. Shifting our focus to the key variables of inter-
est, different taxes positively influence growth across the models in both classifications. 
The coefficients of total taxes in FC are slightly lower than in SC. For instance, a 10% 
increase in total taxes leads to a 0.2% and 0.21% increase in the growth in the FC and 
SC, respectively. Disaggregated taxes (direct and indirect taxes) also positively contributed 
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Fig. 1   Scatterplot of Growth rate of GDP per capita (%) and total tax (as % of GDP). Source: Computed 
from World Development Indicators (2020) and International Centre for Tax and Development (2020)
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Fig. 2   Scatterplot of Growth rate of GDP per capita (%) and direct and indirect taxes (as % of GDP) 
Source: Computed from World Development Indicators (2020) and International Centre for Tax and Devel-
opment (2020)
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to economic growth in SSA countries for both FC and SC. Specifically, increasing direct 
taxes by 10% resulted in a 0.44% and 0.43% improvement in economic growth for FC and 
SC, respectively. Likewise, a 10% increase in indirect taxes amplified the economic growth 
of SSA countries for FC and SC by 0.18% and 0.19%, respectively.

Several deductions can be made from these results. First, taxes have the potential to gen-
erate the necessary resources for the government to finance its growth in the region. This 
argument aligns with the findings of Oyinlola and Adedeji (2021) and Ehrhart et al. (2014). 
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Fig. 3   Scatterplot of Growth rate of GDP per capita (%) and tax components (as % of GDP) Source: Com-
puted from World Development Indicators (2020) and International Centre for Tax and Development (2020)
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Fig. 4   Scatterplot of Growth rate of GDP per capita (%) and public debt (as % of GDP) Source: Computed 
from World Development Indicators (2020) and International Centre for Tax and Development (2020)
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Second, the effect of taxes on growth remains small in terms of their magnification effect 
in the growth process. Third, there are negligible differences between FC and SC under dif-
ferent tax measures. Further decomposition of taxes into TIPC, TGS, and TIT revealed a 
positive relationship between these taxes and economic growth, but only in TIPC and TGS. 
Similarly, the difference in their effects on growth remains very small between FC and 
SC. The plausible reason for the small difference can be attributed to the low tax-to-GDP 
ratio in these countries (less than 15%). Among the control variables, only population and 
government final consumption expenditure are statistically significant across the models 
for FC and SC. While population positively influenced economic growth, government final 
consumption expenditure dampened growth.

Additionally, we tested for the existence of nonlinearity between taxes and economic 
growth, as presented in Table 4. The point estimates of the log of initial GDP per capita 
remained positive and significant across the models under FC and SC. Also, the results for 
the control variables are similar to previous results presented in Table 3. On the variables 
of interest, the results indicated a positive effect of total taxes on economic growth for both 
FC and SC. However, the coefficients of taxes squared are negative but not statistically 
significant. This showed that the evidence of the existence of a growth Laffer curve is weak 
with respect to total taxes. Notably, the effect of total taxes is higher for SC compared to 
FC. Looking at the disaggregated taxes (direct and indirect taxes), the result showed the 
existence of a growth Laffer curve for direct taxes, while the evidence for indirect taxes is 
weak. This suggested that the estimated tax rate that maximizes the inverted-U curve for 
direct taxes is positive. Also, the results of the decomposition of taxes revealed the exist-
ence of nonlinearity between TIPC and economic growth. Hence, there is strong evidence 
for the existence of a growth Laffer curve and a positive tax rate for only indirect taxes 
and TIPC. These results provide more details about the growth Laffer curve in SSA coun-
tries. Similar results were reported by Ehrhart et al. (2014), but their study only relied on 
government revenue to measure tax rates for developing countries. Additionally, Jaimovich 
and Rebelo (2017) confirmed the existence of a nonlinear relationship between taxes and 
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Fig. 5   Scatterplot of taxes (as a % of GDP) and Public Debt (as a % of GDP) Source: Computed from 
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economic growth. Hence, the present study provided a more detailed explanation of the 
growth Laffer curve or nonlinearity between taxes and economic growth in SSA countries.

The next discussion focuses on the role of public debt in the tax–growth relation-
ship from a linear perspective under FC and SC (presented in Table 5). The coefficients 
of the log of initial GDP per capita remain positive and significant across the models. 
Moreover, the exclusion of highly indebted countries from the full sample lowered the 
conditional convergence of the countries in the SSA region. In addition, only population 
and government final consumption expenditure continued to exert a positive and nega-
tive influence on economic growth, respectively. Focusing on taxes with the inclusion 
of debt in the models, the results indicated that total taxes continued to exert a posi-
tive impact on economic growth for both FC and SC. Specifically, a 10% increase in 
total taxes enhanced economic growth by 0.18% and 0.12% for FC and SC, respectively. 
This showed a 0.06% growth rate difference between the FC and SC. In addition, direct 
taxes significantly facilitated economic growth in both classifications, but the effect is 
higher for FC. However, the effect of indirect taxes is stronger under FC compared to 
SC in terms of magnitude and level of significance. This suggests that the exclusion of 
four highly indebted countries significantly influenced the performance of indirect taxes. 
Considering the tax decomposition, the results showed that FC outperformed SC as taxes 
on income, profits, and capital gains and taxes on goods and services positively and sig-
nificantly promoted economic growth under FC. In sum, this evidence points to the fact 
that some taxes can improve tax revenue mobilization to achieve strong and stable eco-
nomic growth in SSA countries.

Furthermore, the coefficients of public debt are largely negative and statistically 
insignificant under FC. However, there is a twist to the results when the four highly 
indebted countries are excluded. Specifically, the coefficients are all negative but statis-
tically significant in models 1, 3, and 5. This suggests that high debt can be detrimental 
to growth, though the effects are inconsequential statistically. This result contradicts 
the finding of Ehrhart et al. (2014), who reported a positive but not significant effect of 
debt on growth in developing countries. Next, the coefficients of the interaction terms 
(public debt and total taxes) are positive for FC and SC but only significant for SC. 
Moreover, this suggests that public debt enhanced the tax–growth relationship when 
the four countries are excluded, but this effect is very small, as it only contributed 
0.002% if the public debt is increased by 10% at a given tax rate. Also, the coefficients 
of the interaction terms (public debt and direct taxes) are negative but statistically 
insignificant, while the coefficients of the interaction terms (public debt and indirect 
taxes) are positive and statistically significant. Further analysis shows that the effect of 
public debt on the tax–growth relationship is weak across other tax components under 
FC and SC.

The results of the nonlinear approach are presented in Table  6. Similar results are 
obtained for conditional convergence as reported in the previous tables. The effect of popu-
lation and government final consumption expenditure continued to dominate among the 
control variables. Total taxes continued to exert a positive and significant effect on eco-
nomic growth under FC, while the coefficient of total taxes turned out to be negative and 
statistically insignificant under SC. In this case, the exclusion of the four countries sig-
nificantly influenced the result. Also, the coefficients of direct taxes are positive and sig-
nificant under the FC but not statistically significant under the SC. Also, taxes on goods 
and services facilitated economic growth in both classifications. The result further revealed 
a weak nonlinearity between total taxes and economic growth in SSA countries. Among 
other tax components, the results showed strong evidence of nonlinearity or growth Laffer 
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curves for only taxes on goods and services. The effect of public debt on economic growth 
remained weak under FC but negative and largely significant under SC. This finding rein-
forced the earlier argument under the linear approach. More so, the results showed that 
public debt significantly weakened the tax–growth relationship under SC. This suggests 
that high debt may undermine the effectiveness of taxes in the growth process. This sup-
ports the evidence reported by existing studies that public debt reduces economic growth 
(Ehrhart et al. 2014; Clements et al. 2003; Patillo et al. 2002). Additional results are pre-
sented in Table 19 (see Appendix), where direct and indirect taxes were jointly considered. 
The results indicate that both taxes facilitated economic growth. However, the growth Laf-
fer curve does not hold in this case. More so, the effect of public debt is weak and statisti-
cally insignificant. While public debt positively affected the growth effect of direct tax, it 
undermined the growth effect of indirect tax.

.

(b) Low-income countries versus middle-income countries

The study further explored other countries’ classifications in the SSA region to provide 
a better understanding of the subject matter. Thus, we examined our chronological models 
for low- and middle-income countries. The reason for this consideration is to determine 
if the level of development provides more explanation for the relationship between public 
debt, tax and economic growth in the SSA region. Also, the World Bank (2019) recently 
issued a warning about growing debt in low-income countries, which has put many of them 
at high risk of distress. We first examined the effects of taxes and economic growth under 
linear and nonlinear approaches (see Tables  7 and 8 in the Appendix). The coefficients 
of the log of initial GDP per capita are positive and statistically significant in both low- 
and middle-income countries. However, conditional convergence is higher in low-income 
relative to that in middle-income countries. Control variables such as population, private 
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Fig. 6   Scatterplot of tax components (as a % of GDP) and Public Debt (as a % of GDP) Source: Computed 
from World Development Indicators (2020) and International Centre for Tax and Development (2020)
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investment, and trade openness positively and significantly promoted economic growth 
in low-income countries, while only population significantly enhanced growth in middle-
income countries. Additionally, private investment facilitated economic growth in low-
income countries relative to that in middle-income countries. The coefficients of govern-
ment final consumption expenditure are negative and statistically significant in low-income 
countries, while their significance is weak in the case of middle-income countries. 

Shifting attention to taxes, the coefficients of total taxes are positive and statistically 
significant in both groups of countries. In terms of magnitude, the effect is higher in low-
income compared to middle-income countries. For instance, increasing total taxes by 
10% leads to a 0.20% and 0.17% increase in economic growth in low- and middle-income 
countries, respectively. On disaggregated taxes, both direct and indirect taxes positively 
and significantly facilitated economic growth in both groups of countries. Further evidence 
showed that the effect of direct taxes is higher in middle-income relative to  that in low-
income countries, while the effect of indirect taxes is larger in low-income compared to 
that in middle-income countries. Specifically, the growth rate of middle-income countries 
is higher by 0.09% when direct taxes are increased by 10%. On the other hand, the growth 
rate of low-income countries is higher by 0.04% when indirect taxes are increased by 10%. 
Further decomposition of taxes indicated that the components of direct taxes (taxes on 
income, profits, and capital gains) enhanced growth in middle-income countries, while the 
components of indirect taxes (taxes on goods and services and taxes on international trade) 
promoted growth in low-income countries. This suggests that different kind of taxes deter-
mine economic growth in low- and middle-income countries.

Additionally, the results of the nonlinear approach are presented in Table  8 in the 
Appendix. The results showed a positive and significant influence of the log of initial GDP 
per capita. More so, the conditional convergence in low-income countries is higher than in 
middle-income countries. Also, population, private investment, and trade openness contin-
ued to exert a positive and significant influence on economic growth in low-income coun-
tries, while only population exerted a positive and significant effect on economic growth 
in middle-income countries. Focusing on taxes, there are major changes in the results. 
The effect of total taxes is positive but not statistically significant in low-income coun-
tries, while its effect is positive and statistically significant in middle-income countries. 
Further analysis considering disaggregated taxes revealed that only direct taxes positively 
and significantly influenced economic growth in low-income countries, while both direct 
and indirect taxes significantly promoted economic growth in middle-income countries. 
More so, the effect of direct taxes is higher in low-income countries, while the effect of 
indirect taxes is higher in middle-income countries. These results are opposite of the ear-
lier findings under the linear approach. Thus, this significant change can be attributed to 
the specification approach. More so, taxes on income, profits, and capital gains promoted 
economic growth to a higher extent  in middle-income relative to that in low-income coun-
tries. Taxes on international trade serve as a drag on economic growth but the effect is 
higher in middle-income countries. On the nonlinearity of tax and economic growth, there 
is evidence for a growth Laffer curve in only middle-income countries when total taxes are 
considered. In addition, there is also evidence of a growth Laffer curve in low- and middle-
income countries when direct taxes are considered. Only middle-income countries have 
evidence for a growth Laffer curve under indirect taxes. However, when tax sub-compo-
nent (TIPC) is considered, there is a growth Laffer curve in both low- and middle-income 
countries. Thus, we can conclude that the estimated tax rate (that is, TIPC) that maximizes 
the growth Laffer curve is positive in both low- and middle-income countries but depends 
on tax types and their components.
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In Tables 9 and 10 (see Appendix), the role of public debt was introduced under linear 
and nonlinear approaches. The results from the linear approach showed that the effect of 
public debt on economic growth is weak in low-income countries relative to that in middle-
income countries. While public debt reduced economic growth at a given total tax level in 
low-income countries, public debt enhanced economic growth at a given total tax level in 
middle-income countries. In addition, public debt reduced the effectiveness of direct taxes 
and taxes on income, profits, and capital gains in low-income countries, while it enhanced 
the effectiveness of only indirect taxes in middle-income countries. Mixed results were 
observed under a nonlinear relationship, but public debt largely undermined the effective-
ness of most tax measures in middle-income countries.

(c) Resource-intensive countries versus non-resource-intensive countries

 
Resource intensity also played a significant role in financing options for growth in the 

region. Thus, the study further examined the comparative effect of public debt on the tax-
growth nexus in resource-intensive and non-resource-intensive countries. Resource-inten-
sive countries tend to accumulate debt relative to non-resource-intensive countries in the 
SSA region. Thus, this hypothesis is subjected to empirical examination to see if the effect 
of public debt on the tax–growth relationship is high or low in these groups of countries. 
Starting with baseline estimations (see Tables 11 and 12 in the Appendix), the effect of 
taxes on economic growth is considered using linear and nonlinear approaches. From the 
linear approach (Tables  11 in the Appendix), the coefficients of log of initial GDP per 
capita are positive and statistically significant across the models in both groups. Also, the 
results revealed that the catch-up effect of resource-intensive countries is lower than that 
of non-resource-intensive countries, judging by their coefficients. Furthermore, the coef-
ficients of total taxes are positive and statistically significant for both groups of countries. 
However, the effect of total taxes on economic growth in resource-intensive countries is 
slightly higher by 0.001% when compared to non-resource-intensive countries. In addi-
tion, all the coefficients of other tax measures are positive and statistically significant in 
resource-intensive countries. On the other hand, all the coefficients of other tax measures 
are positive but only statistically significant for direct taxes and taxes on income, profits, 
and capital gains in non-resource-intensive countries. This suggests that taxes have the 
potential to significantly promote economic growth in resource-intensive countries, while 
non-resource-intensive countries can leverage direct taxes to finance their growth. From 
the nonlinear approach, there is evidence for the growth Laffer curve in resource-inten-
sive countries when total taxes are considered, but the evidence is weak in the case of 
non-resource-intensive countries. When other tax measures are considered, the results still 
showed more evidence for the growth Laffer curve in resource-intensive countries relative 
to that in the non-resource-intensive countries. 

In Tables 13 and 14 (see Appendix), we present the results for the role of public debt in 
the tax–growth relationship for linear and nonlinear approaches. Starting with the linear 
approach (in Table 13), the positive effect of taxes is more pronounced in resource-inten-
sive countries relative to that in the non-resource-intensive countries. More so, the effect of 
public debt on economic growth is weak in both groups of countries. Examining the role 
of public debt in the tax–growth relationship, public debt retarded the effectiveness of only 
TIPC, while it accelerated the potency of taxes on goods and services in resource-intensive 
countries. On the other hand, public debt complemented the efficiency of indirect taxes 
and taxes on goods and services in the non-resource-intensive countries. From a nonlinear 
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perspective, different tax measures continued to promote economic growth in resource-
intensive countries while they largely dampened growth in the  non-resource-intensive 
countries. Additionally, public debt exerted a positive influence on economic growth in 
resource-intensive countries, while it largely undermined economic growth in the  non-
resource-intensive countries. The results further show that public debt reduced the potency 
of taxes in the growth process in resource-intensive countries. This implies that high public 
debt may erode the tax revenue required to finance growth in resource-intensive countries. 
However, this evidence is not robust and remained very weak in the case of non-resource-
intensive countries.

(d) Fragile countries versus non-fragile countries

 
The final phase of the empirical analysis focuses on fragile and non-fragile countries. 

According to the International Monetary Fund (2018), a substantial number of countries in 
the SSA region are classified as countries in a fragile situation. Thus, this study attempted 
to provide further evidence on the relationship between public debt, tax, and economic 
growth in fragile and non-fragile countries. We followed the earlier chronological approach 
by first examining the role of tax in growth under linear and nonlinear approaches (see 
Tables 15 and 16 in the Appendix). From Table 15, the coefficients of logged GDP per cap-
ita are positive and statistically significant in both fragile and non-fragile countries. How-
ever, fragile countries have lower conditional convergence relative to that for  non-fragile 
countries. Considering total taxes, the  coefficients are positive and statistically signifi-
cant in both groups of countries, but the effect is higher in the fragile countries. However, 
the other tax measures positively and significantly amplified economic growth in non-frag-
ile countries compared to that in the fragile countries. Shifting our focus to the nonlinear 
approach (as presented in Table 16), most of the tax measures positively and significantly 
facilitated economic growth in non-fragile countries relative to that in the fragile countries. 
Moreover, there is more evidence for the growth Laffer curve under different tax measures 
for non-fragile countries. However, the evidence is frail in the case of fragile countries. 

Subsequently, the role of public debt in the tax-growth nexus is examined under the 
linear and nonlinear approaches (Tables 17 and 18). In Table 17, public debt negatively 
and significantly dampened growth in non-fragile countries, but the effect is positive and 
not statistically significant in fragile countries. This is rather surprising, as it would be 
expected that public debt significantly dampens growth in fragile countries due to conflict, 
weak institutions, or resource dependence (World Bank, 2018). However, the coefficients 
of interaction terms indicated that public debt largely undermined the effectiveness of tax 
measures in the growth process in fragile countries, while the level of public debt appeared 
to complement tax measures in amplifying growth in non-fragile countries. Furthermore, 
the nonlinear results are presented in Table 18. Similar results are obtained on the effect of 
public debt on economic growth as previously reported under the linear approach. On the 
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interaction of public debt and tax squared, the results are mixed for both fragile and non-
fragile countries. 

Concluding remarks

Given the growing concerns about fast-rising public debt and a slight improvement in tax 
revenue mobilization in the SSA countries, this study examined the effect of public debt on 
the tax-growth nexus using 23 SSA countries. It employed a dynamic fixed-effects model 
to address the objectives. Additionally, the peculiarities of SSA countries including level of 
development, resource intensity, and fragility are considered. With the full sample and the 
exclusion of four highly indebted countries, the results indicated that tax measures largely 
amplify economic growth with or without the inclusion of public debt. These findings sug-
gest that taxes have the potential to address the revenue paucity in the SSA countries. This 
region can leverage tax potency to address the unstable growth in the region. In addition, 
we tested for the presence of the growth Laffer curve. The results under this classification 
indicated the presence of a growth Laffer curve when different tax measures were consid-
ered, but there was no evidence of such when total taxes were examined. This indicates 
that some tax rates that maximize the curve are positive. When the role of public debt 
was accounted for under the linear approach, the findings showed that public debt largely 
undermined economic growth under SC (that is, the second classification). Also, the find-
ings showed that the interaction terms (public debt and total taxes) are positive for FC (first 
classification) and SC but only significant under SC. Moreover, this suggests that public 
debt enhanced the tax–growth relationship when the four countries are excluded, but the 
effect remained inconsequential. Under the nonlinear approach, the findings revealed weak 
nonlinearity between total taxes and economic growth in SSA countries. However, the evi-
dence from the results showed the presence of nonlinearity or the growth Laffer curve for 
only taxes on goods and services. In addition, the effect of public debt on economic growth 
was found to be weak under FC but negative and largely significant under SC. Hence, this 
suggests that high public debt may undermine the effectiveness of taxes in the growth 
process.

Exploring different classifications, the findings suggest that different tax measures 
amplify growth in low- and middle-income countries under the linear approach with the 
exclusion of debt. Similarly, mixed results are obtained with respect to tax impacts and 
the presence of the growth Laffer curve under a nonlinear approach with the exclusion of 
debt. With the introduction of public debt, the findings from the linear approach indicated 
that the effect of public debt on economic growth is weak in low-income countries rela-
tive to that in middle-income countries. While public debt was found to reduce economic 
growth at a given total tax level in low-income countries, it supported economic growth at 
a given total tax level in middle-income countries. Additionally, we found evidence that 
public debt reduced the effectiveness of direct taxes and taxes on income, profits, and cap-
ital gains in low-income countries. In the case of middle-income countries, public debt 
enhanced the effectiveness of only indirect taxes in the growth process. Under a nonlinear 
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approach, mixed results were obtained. However, public debt largely undermined the effec-
tiveness of most tax measures in middle-income countries.

When resource-intensive and non-resource-intensive countries were considered, the 
findings revealed an amplifying effect of total taxes on economic growth for both groups of 
countries. However, the effect is slightly higher in resource-intensive countries. In addition, 
other tax measures were found to be promoting economic growth in resource-intensive 
countries, while only direct taxes and taxes on income, profits, and capital gains facilitate 
economic growth in non-resource-intensive countries. From the nonlinear approach, there 
is more evidence for the growth Laffer curve in resource-intensive countries relative to that 
in the non-resource-intensive countries. The effect of public debt on economic growth is 
weak in both groups of countries. Also, public debt retarded the effectiveness of only taxes 
on income, profits, and capital gains in non-resource-intensive countries, while it acceler-
ated the potency of taxes on goods and services in resource-intensive countries. Further 
evidence showed that public debt complemented the efficiency of indirect taxes and taxes 
on goods and services in non-resource-intensive countries. From a nonlinear approach, the 
findings further revealed that public debt reduced the potency of taxes in the growth pro-
cess in resource-intensive countries. Nevertheless, this evidence is not robust and remained 
very weak in the case of non-resource-intensive countries.

From analyses of fragile and non-fragile countries, we found that other tax measures 
significantly amplified economic growth in the non-fragile countries compared to  that in 
fragile countries using a linear approach. According to the nonlinear approach, most of 
the tax measures significantly facilitated economic growth in non-fragile countries relative 
to  that in fragile countries. More so, there is more evidence for the growth Laffer curve 
under different tax measures for fragile countries compared to that in non-fragile countries. 
The subsequent findings showed that public debt dampened growth in non-fragile coun-
tries, but the effect is weak in fragile countries. However, further findings indicated that 
public debt largely undermined the effectiveness of tax measures in the growth process in 
fragile countries, while the level of public debt appeared to complement tax measures in 
amplifying growth in non-fragile countries. Under the nonlinear approach, the results of 
the interaction of public debt and tax squared are mixed for both fragile and non-fragile 
countries.

From the foregoing, our analysis demonstrated the importance of taxes in promot-
ing economic growth in SSA countries. Thus, these countries should carefully explore 
their tax potential and leverage productive ones to address their growth challenges. 
This also highlights that SSA countries should improve their capacity for tax mobi-
lization due to the problem of resource paucity in the region. In addition, public debt 
should be utilized cautiously so that the growth effects of taxes are not eroded by huge 
interest payments. Furthermore, special attention should be given to non-resource-
intensive and fragile countries in the areas of tax mobilization and the effectiveness of 
public debt. Finally, the accumulation of public debt should be carefully monitored in 
fragile and non-resource-intensive countries.

Appendix

See Tables 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 , 20 , and 21 
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Table 19   Taxes (direct and indirect), public debt and growth Source: Authors’ computation

 Note: ***, **, and * denote 1%, 5% and 10% levels of significance, respectively while values in () are standard 
errors

Variables Model 1 Model 2 Model 3 Model 4

L.lgdpc 0.465*** 0.465*** 0.466*** 0.395***
(0.043) (0.044) (0.044) (0.047)

dtax 0.040*** 0.039*** 0.051*** 0.054**
(0.007) (0.007) (0.012) (0.026)

itax 0.0087* 0.009* 0.005 − 0.001
(0.005) (0.005) (0.006) (0.018)

dtaxs 0.0004
(0.002)

itaxs 0.00007
(0.0007)

pde 0.00001 − 0.00005 0.0005
(0.0003) (0.0004) (0.001)

dtaxe − 0.0002 0.0006*
(0.0001) (0.0003)

itaxe 0.00009 − 0.0006***
(0.00008) (0.0002)

Dtaxse − 0.00006**
(0.00002)

itaxse 0.00004***
(0.00001)

lpop 0.169*** 0.171*** 0.168*** 0.166***
(0.043) (0.051) (0.052) (0.052)

inv 0.001 0.001 0.001 0.001
(0.001) (0.002) (0.002) (0.002)

govt − 0.009*** − 0.009*** − 0.008*** − 0.009***
(0.003) (0.003) (0.003) (0.003)

fdi − 0.002 − 0.002 − 0.002 − 0.006**
(0.002) (0.002) (0.002) (0.003)

top 0.0003 0.0003 0.001 0.0007
(0.001) (0.001) (0.001) (0.0006)

Constant 1.005* 0.986 0.986 1.537**
(0.608) (0.720) (0.731) (0.731)

Observations 322 322 322 322
R-squared 0.658 0.658 0.660 0.686
Number of countries 23 23 23 23
F-test 69.95 61.97 50.89 41.30
Prob > F 0.000 0.000 0.000 0.000
Hausman test 142.14 119.67 132.47 228.78
P value 0.000 0.000 0.000 0.000
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