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Summary

This article analyses the interaction between taxes and economic growth in WAEMU countries by
breaking down total taxes into direct and indirect taxes. The application of the Generalized Least
squares (GLS) estimate on data for the period 1980-2020 through the Seemingly Unrelated
Regression Equations Model (SURE) has led to conclusive results. The results show a lack of
significant interaction between total taxes and economic growth in Benin, Niger, Senegal and Guinea-
Bissau. Unidirectional causality ranging from tax revenues to economic growth is found in Burkina
Faso and Cote d'lvoire. However, feedback is observed between the two variables in Mali and Togo.
In the light of these results, it is necessary to strengthen the WAEMU Community Directives on direct
and indirect taxation. This will allow different countries to further improve their tax system in order
to boost their economic growth.

Keywords: taxes, economic growth, SURE model, UEMOA, interaction

Résumé

Cet article analyse I’interaction entre les impdts et la croissance économique dans les pays de
I"'UEMOA en décomposant le total des impdts en impots directs et impdts indirects.
L’application de I’estimation Generalized Least squares (GLS) sur les données de la période
1980-2020 a travers le Seemingly Unrelated Regression Equations Model (SURE) a permis
d’aboutir a des résultats concluants. Les résultats montrent une absence d’interaction
significative entre le total des imp6ts et la croissance économique au Bénin, au Niger, au
Sénégal et en Guinée-Bissau. Une causalité unidirectionnelle allant des recettes fiscales a la
croissance économique est constatée au Burkina Faso et en Cote d’Ivoire. Toutefois, une
rétroaction est observée entre les deux variables au Mali et au Togo. A la lumiére de ces
résultats, un renforcement des directives communautaires de ’UEMOA en matiére de fiscalité
directe ou indirecte s’avere nécessaire. Ce qui va permettre aux différents pays d’améliorer

d’avantage leur systéme d’imposition afin de booster leur croissance économique.

Mots clés : impéts, croissance économique, modele SURE, UEMOA, interaction
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1. Introduction

The ideology of many low-income countries is systematic state intervention to stimulate
economic growth (Nafziger, 2006). Tax reforms are therefore presented as having strong
macroeconomic growth effects (Engen & Skinner, 1999). This hope is based on the fact that
the tax system influences economic growth (Thomakos and Nikolopoulos, 2017; Romer,
1986; Lucas, 1990). On the other hand, some governments want more economic growth to
generate significant tax revenues (Gray et al. 2007). Indeed, the tax ratio increases with
economic growth (Chelliah, Baas and Kelly 1975; Tait, Gratz and Eichengreen 1979; Tanzi
1987, Tanzi 2018). They argue that the causality between economic growth and taxation
ranges from higher growth to higher levels of taxation. Yet some of the causality can also
range from tax revenues to economic growth (Todaro & Smith, 2015) if tax resources are
wisely spent, for example, to improve human capital and the necessary investments in

infrastructure.

Finally, only empirical evidence can determine whether tax policy has a strong influence on
economic growth or whether it is the reverse (Engen & Skinner, 1999). This theoretical
controversy is also observed empirically. Indeed, some researchers have identified a
unidirectional relationship between economic growth and taxes. Among them, many find that
taxes positively affect economic growth (Kose and Ali, 2021; Moh’d AL-Tamimia and
Bataineha, 2021; Amedanou, 2020; etc.) while others have led to the opposite results that is-
that taxation negatively impacts economic growth (Hakim, 2020; Oyinlola et al. 2019;
Ozpence and Mercan, 2020; Baiardi et al. 2018; Atems, 2015; etc.). While previous work has
focused on the effects of taxation on economic growth, some authors have looked at the
opposite effect. They have thus provided evidence that economic growth generates tax
revenues (Gurdal et al. 2020; Hassan et al. 2021; Kobyagda, 2019, etc.). In contrast to those
who have highlighted a one-way relationship, researchers such as Arvin et al. (2021), Gurdal
et al. (2020), Baiardi et al. (2018) and Kane (2018) are among those who have highlighted a
two-way relationship between taxation and growth. A third group of authors reported an
absence of relationship between the two variables (Baiardi et al. 2018; Atems, 2015; Kalas et

al. 2018; etc.).

These theoretical and empirical controversies lead us to determine the causal relationship
between taxes and economic growth. What is the interaction between economic growth and

taxation in WAEMU countries? What is its nature, meaning and intensity? Are there



discernible differences in GDP growth as a result of tax cuts? To what extent has this growth

been caused by tax cuts?

The main objective of this research is therefore to analyse the interaction between economic
growth and taxes in the WAEMU countries. We assume that there is feedback between these
two variables in WAEMU countries. The application of the Generalized Least squares (GLS)
estimate on data for the period 1980-2020 through the Seemingly Unrelated Regression
Equations Model (SURE) allowed us to verify the hypothesis. The implementation of the
SURE model for the first time in the context of WAEMU is one of the innovations of this
research. Another important contribution of the present work is to highlight the interaction
between direct taxation and economic growth separately from that between direct taxation and

indirect taxation.

The rest of the document is structured as follows. Section 2 provides a review of some
relevant literature on the issue and Section 3 outlines the methodology approach. The results
and their discussion will be discussed in Section 4 and the conclusion and implications of

economic policy will be discussed in Section 5.

2. Literature Review

Here we review the literature review both theoretically and empirically.
2.1. Theoretical interaction between taxes and economic growth

The interaction between taxes and economic development is analysed in three directions.
First, taxes influence economic growth, second, taxes affect taxation, and finally, the

existence of neutrality is often highlighted between the two variables.
2.1.1. Influence of taxes on economic growth

It is well known that taxes and tax regimes affect economic growth (Thomakos and
Nikolopoulos, 2017). Reducing the distortions of the tax structure would permanently
increase economic growth (Auerbach and Kotlikoff, 1987; Auerbach, 1996a; Engen and Gale,
1996). But how does tax policy affect economic growth? Taxation essentially goes through
five channels to influence economic growth. First, high statutory corporate and personal
income tax rates can discourage investment rates (Solow, 1956). Second, taxes can dampen
labour supply growth by discouraging labour force participation (Solow, 1956). Third, tax
policy can discourage productivity growth by mitigating research and development (R&D)

and venture capital development (Solow, 1956). Fourth, tax policy can influence marginal
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productivity of capital by reducing investment in heavily taxed sectors in favour of those with
lower overall productivity (Harberger, 1962). Fifth, high taxation of labour supply can impede
the effective use of human capital by discouraging labour in sectors where social productivity
is high but where the tax burden is high (Engen & Skinner, 1992). In the Harrod-Domar
model, the rate of economic growth decreases with the increase in the tax rate (Harrod, 1939;
Domar, 1946). However, the question remains: how big are these tax effects on economic
development? Fifth, high taxation of labour supply can impede the effective use of human
capital by discouraging labour in sectors where social productivity is high but where the tax
burden is high (Engen & Skinner, 1992). In the Harrod-Domar model, the rate of economic
growth decreases with the increase in the tax rate (Harrod, 1939; Domar, 1946). However, the

question remains: how big are these tax effects on economic development?
2.1.2. Influence of economic growth on taxation

As real per capita GNP increases, people demand relatively more public goods and relatively
less private goods (Wagner, 1958). As a result, a country’s tax ratio increases with economic
growth (Chelliah, Baas, & Kelly, 1975; Tanzi, 1987). Indeed, taxation capacity is closely
associated with administrative capacity that is likely to improve with economic development
(Burgess and Stern, 1993; Gray et al., 2007; Todaro and Smith, 2015). On the other hand, tax
systems tend to have “integrated” mechanisms for increasing tax revenues as income levels of
economic agents increase as economic activities increase (Musgrave & Musgrave, 1989). The
level of real income per capita is therefore an important factor in a country’s fiscal potential
(Todaro & Smith, 2015). The explanation is that people with higher incomes theoretically pay
a higher percentage of that income in taxes when it is too costly administratively and
economically regressive to try to collect substantial taxes from the poor. (Todaro and Smith
2015). As a result, developed countries receive a much higher percentage of GDP in tax
revenues than developing countries (Todaro and Smith 2015).

2.1.3. Tax neutrality and economic growth

Solow’s conventional growth model postulates that productivity growth is assumed to be
fixed and not affected by tax policy. But this paradoxical result is also due to a distinction
between changes in the level of GDP and changes in GDP growth rates. In the Solow model,
growth in investment and labour supply returns to their initial rates determined by long-term
population growth. In other words, Solow’s simple model implies that fiscal policy, even if

distortive, does not have an impact on long-term economic growth rates, even if it reduces the



level of long-term economic output. Thus a revenue-neutral change that would eliminate all
taxes on capital income while increasing taxes on labour income would increase growth rates
negligible (Lucas, 1990).

2.1.4. Empirical interaction between taxes and economic growth

Empirically, there are three types of interaction between taxation and economic growth: One-

way, two-way, and no-interaction.
2.1.4.1. One-way interaction between taxation and economic growth

The authors who identified a one-way relationship between economic growth and taxes fall
into two categories. There are those who think that taxation affects economic growth and
those for whom it is exactly the opposite.

Taxation positively affects economic growth

Based on an ARDL model of data from Iraq covering the period 2005-2019, Kése and Al
(2021) found that the effects of government revenues on growth were positive. Similarly,
Moh’d AL-Tamimia and Bataineha (2021) demonstrated that there is a positive impact of tax
revenues on growth in Jordan over the period (2000-2018). They relied on the VAR model
and the Granger causality test. The ordinary least squares estimation technique was used.
Using a Scully model (1996, 2000) and a quadratic model, Amedanou (2020) identified an
inverted U-relationship between economic growth and tax burden in West African countries
over the period 1980-2017. Pooled Mean Group (PMG) and MG (Mean Group) panel
estimation techniques were used to arrive at the conclusion that rising tax levels are
accompanied by improved living conditions in countries. But in some countries, such as
Burkina Faso and Guinea-Bissau, greater mobilization of tax revenues as a percentage of
GDP has led to lower levels of well-being. Using the time domain and frequency panel
causality test on annual data from G7 countries (Canada, France, Germany, ltaly, Japan, the
United Kingdom and the United States) for the period 1980-2016, allowed Gurdal et al.
(2020) Demonstrate that there is a long-term unidirectional relationship between tax revenues

and economic growth from tax revenues to economic growth in Japan.

Using a seemingly independent regression model (SURE: Seemingly Unrelated Regression
Model) on data from 2000 to 2015, Oboh et al. (2018) showed that a 1% increase in indirect
taxes stimulates economic growth by about 47.7% in Ghana, Sierra Leone, Benin and Burkina

Faso and Nigeria. In Nigeria, the effect is positive but negligible. Similarly, the taxation of



corporate profits positively influences the economy when the tax rate delayed by a period is
less than 12.7% in six (6) WAEMU countries for the period 1970-2016 (Maxime and
Toussaint, 2019). The authors used a smooth panel transition model (PSTR) based on the
composition of the tax structure to achieve this result. Comlan (2017) also found that tax
revenues have a positive effect on the growth of WAEMU economies over the period 1980-
2014. The author used an econometric PCSE approach (panel with standard error correction).
Empirical results from the generalized least squares estimate indicate that tax revenues are
positively and statistically related to GDP in Africa during 2004 to 2013 (Babatunde et
al.(2017). N'Yilimon (2014) notes, in disagreement with Arthur Laffer’s curve, that there is
no non-linear relationship between taxation and economic growth in WAEMU countries.
Thus, the absence of a non-linear relationship suggests that high and low levels of fiscal

performance are conducive to per capita economic growth.
Taxation negatively affects economic growth

Unlike previous authors who have identified a positive effect, other authors will argue that
taxation hinders economic growth (Hakim, 2020; Oyinlola et al. 2019; Ozpence and Mercan,
2020; Baiardi et al. 2018; Atems, 2015; etc.). Hakim (2020) found that the increase in direct
taxes leads to a decrease in GDP growth in 51 countries over the period 1992-2016. The
Dynamic Panel Generalized Moments (GMM) method was used. Using the Generalized
Moments (GMM) method on data from 27 sub-Saharan African countries covering the period
1999-2015, Oyinlola et al. (2019) indicated that indirect tax coefficients are mainly negative
on growth while direct tax coefficients are all positive but not significant. Based on impact-
response analysis and variance decomposition, Ozpence and Mercan (2020) found that the tax
burden negatively affects economic growth over the period 1970-2018 in Turki. Oboh et al.
(2018) showed that a 1% increase in direct tax decreases economic growth by 3.08% in five
states of the Economic Community of West African States (ECOWAS). But this tax has not
been productive in Ghana, Sierra Leone, Benin and Burkina Faso. Using the Pooled Average
Estimator (GMG) on data from 23 OECD countries over the period 1971-2014, Baiardi et al.
(2018) showed that there is a negative and significant long-term correlation between tax
burden and GDP per capita. The positive long-term correlation of GDP per capita is
confirmed by a shift from consumption taxes to property taxes. Atems (2015) shows that
property and sales taxes have reduced economic growth in the short and long term. The
pooled mean group average (PMG) technique was used on the data of 48 States of the United
States of America for the period 1967-2008.



Economic growth impacts taxation

While previous work has focused on the effects of taxation on economic growth, some
authors have focused on the reverse effect. Thus, Gurdal et al.(2020) highlighted a long-term
unilateral relationship between tax revenues and economic growth ranging from economic
growth to tax revenues in the UK and Italy. In the United States, this relationship is short-
term. Based on an ARDL model applied to Pakistan data from 1976 to 2019, Hassan et al.
(2021) showed that increased industrial activity would increase direct and indirect tax
revenues. Based on the stochastic model of borders, Kobyagda (2019) has shown that GDP
per capita has a positive and significant influence on the tax burden in the WAEMU area. His
research used data from 1990-2017. Based on the estimation technique of a fixed-effect model
with heteroscedasticity correction and instrumental variables for WAEMU countries over the
period 1996-2015, Abdoulaye D. (2018) reached the conclusion that per capita income
positively affects tax revenues while corruption negatively affects tax revenues. Official
development assistance and inflation have no significant effect on tax revenues. Using an
error-corrected dynamic vector model (PVEC) on WAEMU data for the period 1980-2016,
Kane (2018) showed that a shock of GDP per capita in a Union country significantly

influences the variance of tax revenues among its neighbours.

2.1.4.2. Two-way interaction between taxation and economic growth

Researchers such as Arvin et al. (2021), Gurdal et al. (2020), Baiardi et al. (2018) and Kane
(2018) are among those who have highlighted a two-way relationship between taxation and
growth. Arvin et al. (2021) showed that in the short term, economic growth has a significant
impact on tax revenues and vice versa. They used an error-corrected vector model (P-VECM:
panel vector error-correction model) for 51 countries over the period 2005-2019. Gurdal et al.
(2020) report two-way causality between tax revenues and economic growth for the period
1980-2016 when all G7 countries are tested together. Baiardi et al. (2018) confirmed a
positive and significant long-term correlation between tax burden and per capita GDP is

confirmed by a shift from consumption tax to property tax.
2.1.4.2. Two-way interaction between taxation and economic growth

Researchers such as Arvin et al. (2021), Gurdal et al. (2020), Baiardi et al. (2018) and Kane
(2018) are among those who have highlighted a two-way relationship between taxation and
growth. Arvin et al. (2021) showed that in the short term, economic growth has a significant

impact on tax revenues and vice versa. They used an error-corrected vector model (P-VECM:



panel vector error-correction model) for 51 countries over the period 2005-2019. Gurdal et al.
(2020) report two-way causality between tax revenues and economic growth for the period
1980-2016 when all G7 countries are tested together. Baiardi et al. (2018) confirmed a
positive and significant long-term correlation between tax burden and per capita GDP is

confirmed by a shift from consumption tax to property tax.
2.1.4.3. Lack of interaction between taxation and economic growth

The lack of relationship between the two variables was found in the work of Baiardi et al.
2018; Atems, 2015; Kala$ et al. 2018; etc.). By expanding the data set to 34 OECD
countries, Baiardi et al. (2018) concluded that the tax burden is not significantly associated
with long-term economic growth for the period 1995-2014. Atems (2015) shows that income
taxes have had no impact on economic growth in both the short and long term in 48 states of
the United States of America for the period 1967-2008. Applying a standard panel data
model, Kala$ et al. (2018) also confirmed that there is no significant relationship between
taxes (namely corporate income tax, value added tax, social security contributions and excise

taxes) and gross domestic product in Serbia and Croatia over the period 2007-2016.

3. Research methodology
3.1. Theoretical models
3.1.1. Theoretical models of causality

Be X;, Y; two fixed time series with zero means. Granger’s (1969) simple causal model is:

m m
Xt = z ant—j + Z bjyt—] + gt,
j=1 j=1
m m
Yt = Z CXt—j + Z d]Yt_] + nt' (1)
j=1 j=1

where ¢, n, are considered as two uncorrelated white noises, i.e., E[ge,] =0=
E[nmsl, s # t, E[nens] = 0 for all t,s. In the model (1), m may be infinite, but in practice, of
course, due to the finite length of the available data, m will be considered finite and shorter
than the given time series. The above definition of causality implies that Y; causes X,
provided that some b; are not null. Similarly, X, causes Y, if some c; are not null. If these two
events occur, there would be a feedback relationship between X; and Y;. This new definition
of causality is in fact identical to the one previously introduced. The more general model with

instant causality is



m

m
Xt +b0Yt = Zant_j + Zb] Yt—j +gt,

j=1 j=1
m m

Xt+COXt =ZCth_j+ Zd] Yt_j+77t, (2)
j=1 j=1

In model (2), instantaneous causality is allowed (Granger 1969).
3.1.2. Theoretical model of the interaction between taxation and economic growth

Aigner et al. (1977) shows that tax revenues (T) are a function of GDP and other variables.
Thus,

T = f (PIB,X; ... X, U) (3)

where the X;(i = 1...n) represents the various variables likely to influence tax revenues and
U denotes the error term. Conversely, taxation acts on economic wealth as evidenced by the

macroeconomic model of Harrod(1939)-Domar(1946). Thus,
w = [s+ (41— s)t]A4, 4)

Where o refers to the long-term economic growth rate, s, savings rate A, productivity . A is

the share of public investment in public expenditure and t is the tax rate.

Keeping all other variables constant, the complete system of interaction between growth and

taxation is formalized as follows:

T = f (PIB,U)
{PIB — (T, U) ®)

3.2. Empirical Models

Based on theoretical models (1) and (5), we write our empirical model in the form of an

equation system.

3.2.1. Interaction model between economic growth and total taxes

im1 In1 lk1
InPIB;, = a;, + Z P11:MPIB ¢ ; + Z 611 InTax,,_; + Z V1,1, INPOPACty ¢ + €114,
i=1 i=1 i=1

InPIB,; = a;, + 2%7=n11 P12, MPIBy_; + ngi 81,2, InTaxy,_; + 251;11 V1,2, INPOpActy i + &1,



Im1 In1 lk1

InPIBy, =ayn + Z PiniInPIBy,._; + Z Oy niInTaxy .—; + Z Yini INPopActy c_; + & n ¢

i=1 i=1 i=1

et
Im2 Iin2 k2

InTax,; = a;, + Z B2 IMPIB ¢ ; + Z 0z, InTax, ,—; + Z V2,1, INPOPACt, (i + €51 ¢,

i=1 i=1 i=1
Im2 In2 lk2

InTax,; = a;, + Z P22 InPIB,,_; + Z Gy InTax,,; + Z V2.2, INPopAct, i + €35
i=1 i=1 i=1

@)

Im2 in2 k2

InTaxy, = ayy + Z Bow i INPIBy . + Z Sy InTaxy o + Z Vo INPOPACty r—i + €1 n2
i=1 i=1 i=1

Compared to (1), this substitution specification has two distinct characteristics. First, each
equation in (1) and also in (2) has different predetermined variables. The only possible link
between individual regressions is the simultaneous correlation within systems. Therefore,
these sets of equations are not VAR systems, but Seemingly Unrelated Regression Equations
Model (SURE). In systems of equations (1) and (2), GDP indicates GDP per capita at constant
2015 prices, Tax indicates nominal tax revenues, PopAct indicates the labour force
(population aged 15 to 64); it is the control variable, N is the number of panel units, t is the
period (t = 1,...,T) and i is the selected offset time in the system. The common coefficient is
a, the slopes are 3, & and vy, while ¢ is the error term. In refers to the natural logarithm. This
allows us to obtain consistent, reliable and easily interpretable empirical results (Shahbaz et
al., 2016). It is also allocated a maximum difference between variables and between
equations. In this document, the system is estimated by each possible pair of Im1, Inl, Im2,
In2, Ik1 and 1k2, and it is assumed that there is a single lag in the fact that taxation in a year
(n) is based on the profits of the previous year (n-1). Our present work is part of an
instantaneous causality as defined above.

3.2.2. Interaction model between economic growth and direct taxes

im1 in1 k1

InPIBy, = ay4 + Z P11 InPIB ¢ ; + Z 611 InDirTax, ,_; + Z Y11, InPopActy i + &1

i=1 i=1 i=1

InPIB,: = a;, + it P12, InPIBy,_; + Pt 612, InDirTax,,—; + PN Y1,2,i INPopActy i + €121,

1)
im1 n1 k1

InPIBy, = ayn + Z BiniInPIBy i + Z Sy nimDirTaxy ¢_; + Z Yin,iINPopActy i + &1 n ¢
i=1 i=1 i=1

et
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Im2 In2 lk2

InDirTax,; = a,, + Z P21 INPIBy¢_; + Z 6y1; InDirTax, ¢—; + Z V2,1, INPOpAct, ;_; + €11,

i=1 i=1 i=1
im2 In2 k2
InDirTax,; = a,, + Z P22 IMPIB,_; + Z 0z InDirTax,,_; + Z V2.2, NPopAct, i + €324
i=1 i=1 i=1
(2
im2 n2 k2
InDirTaxy, = apy + Z BaniMPIBy ¢ ; + Z Oy niInDirTaxy .—; + Z Yani InPopActy _; + €25t

i=1 i=1

=1
where DirTax refers to direct taxes.

3.2.3. Interaction model between economic growth and indirect taxes

Im1 in1 k1

InPIB;; = a;4 + Z B11:IMPIB ¢ ; + Z 011 InIndTax, ,—; + Z Y1,1,i INPOPACty ¢ + €114

i=1 i=1 =1

INPIBy = @y + N4 P12 INPIBy i + YiR] 812 InIndTaxy,—; + YK v INPopActy i + €12,

1)
im1 n1 lk1
InPIBy, = ayn + Z BiniInPIBy . + Z 6y niInIndTaxy .—; + Z Yini INPopActy i + €1y ¢
i=1 i=1 i=1
et
im2 n2 k2
InindTax, s = ay, + Z P21 InPIB ¢ ; + Z 61 InIndTax, _; + Z V2,11 INPopActy ;i + €314,
i=1 i=1 i=1
im2 In2 k2
InIndTax,, = a,, + Z P22:IMPIBy; + Z 032 InIndTax,,—; + Z V2.2 MPopAct, c—; + &35,
i=1 i=1 i=1
2
lm2 n2 k2
InindTaxy, = a,y + Z BaniMPIBy ¢ ; + z Sy niInIndTaxy ._; + Z Yani InPopActy —; + €25t
i=1 i=1 i=1

where IndT ax refers to indirect taxes.

3.3. Variable definition and data source

Table 1: Variables and Data Sources

Variables Notation Sources

GDP per capita at constant 2015 prices InPIBh World Bank (WDI)
Total tax revenues InTax UNU-WIDER
Direct taxes InDirTax  UNU-WIDER
Indirect taxes InIndTax  UNU-WIDER
Labour force (pop. aged 15-65) InPopAct  World Bank (WDI)

These data cover the period 1980-2020.

4. Results and Discussions
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The heterogeneity of the slopes obliges us to a country by country estimate. With regard to R-

squared are high we can say the overall significance of the models is good.
4.1. Interaction between economic growth and total tax revenues in WAEMU

The interaction between the HBP and total tax revenues is presented in Table 5. The lack of
significant interaction between the two variables is noted in Benin, Niger, Senegal and
Guinea-Bissau. This finding contradicts the theories of researchers such as Wagner (1958);
Musgrave and Musgrave (1989); Todaro and Smith (2015). This is due to the importance of
the informal economy, fraud and tax corruption. These scourges are liable to tax certain
incomes. The financing of unproductive public expenditure by tax revenues may also justify
this result. Another problem is that taxes are not necessarily allocated to expenditures that are
conducive to economic growth, either because of political “inefficiencies” or because of
redistribution policies (Atkinson, 1995). Our results are consistent with those of researchers
such as AL-Tamimia and Bataineha (2021); Abdoulaye (2018); Baiardi et al. (2018) and
N'Yilimon (2014) who also highlighted the non-significant impact of economic development

on tax revenues.

In Burkina Faso and Cdte d'lIvoire, the causality between economic growth and tax revenues
is unidirectional, ranging from tax revenues to economic growth. Thus, a 1% tax increase
leads to economic growth of 0.14% and 0.07% respectively in Burkina Faso and Cote
d'lvoire. Which contradicts our original hypothesis. Fiscal resources are therefore spent
wisely, for example for the improvement of human capital and the necessary investments in
infrastructure (Todaro and Smith 2015) in these countries. This supports the thesis of Ihori
(2017), Pigou (1920), Gray et al. (2007) and Barro and Sala-i-Martin (2004) who argued that
an increase in the tax rate affects public investment and positively affects the growth rate.
Pigou (1920), Zagler and Durnecker (2003), and Musgrave (1959) achieved the same results.
In the long term, however, about two-thirds of the effect of tax changes on economic

development is through productivity changes (Niskanen, 2008).

Table 5: Estimation results of the interaction between total taxes and growth in the WAEMU countries

(Bénin) (Niger) (Sénégal) (Guinée-BisBissau)
VARIABLES InP1Bh InTax InP1Bh InTax InPIBh InTax InPIBh InTax
L.InPIBh 0.840*** 0.821*** 0.902*** 0.740***
(0.0981) (0.0697) (0.0687) (0.105)
InTax 0.000663 0.0388 0.0406 0.0403
(0.0158) (0.0254) (0.0430) (0.0255)
InPopAct 0.0632 0.346 -0.0674 0.146  -0.0671 0.992*** -0.159* 1.774%**

12



(0.0508)  (0.261) (0.0678) (0.170)  (0.110)  (0.300) (0.0860)  (0.477)

InPIBh -0.194 -0.274 0.192 -0.179
(0.490) (0.205) (0.196) (0.623)
L.InTax 0.891*** 0.964*** 0.612*** 0.448***
(0.0814) (0.0671) (0.119) (0.140)
Constant 0.140 -2.496 1.683 -0.112 1.193  -11.51*** 3.418*** -
17.29%***
(0.590) (3.028) (1.109) (2.943)  (1.330) (3.677) (1.005) (6.585)
Observation 40 40 40 40 40 40 40 40
R-squared 0.960 0.985 0.882 0.991 0.928 0.994 0.565 0.892

Standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1

(Burkina Faso) (Cote d’Ivoire) (Mali) (Togo)
VARIABLE InP1Bh InTax InP1Bh InTax InP1Bh InTax InPIBh InTax
L.InPIBh 0.680*** 0.909*** 0.455*** 0.573***
(0.0867) (0.0505) (0.124) (0.0694)
InTax 0.136*** 0.0748*** 0.138*** 0.154***
(0.0318) (0.0269) (0.0344) (0.0251)
InPopAct -0.196  1.305***  -0.0956 0.411* -0.183 0.436 -0.272%**  1,129*%**
(0.121) (0.455) (0.0612)  (0.213) (0.121) (0.356) (0.0549) (0.240)
InPIBh 0.621 0.221 1.134*** 1.346%**
(0.416) (0.180) (0.335) (0.350)
L.InTax 0.461*** 0.824*** 0.694*** 0.445***
(0.153) (0.100) (0.107) (0.120)
Constant 3.364**  -17.51*** 1.158 -5.711*  4.630*%** -10.18** -18.49***
(1.325) (5.352) (0.959) (3.281) (1.502) (4.652) (3.956)
Observation 40 40 40 40 40 40 40 40
R-squared 0.993 0.994 0.963 0.981 0.963 0.992 0.868 0.965

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Source: author

In Mali and Togo, feedback is observed between the two variables. A change in GDP in these
countries causes a change in tax revenues which in turn influences GDP. More specifically, an
increase in tax revenues of 1% improves economic wealth by 0.138% and 0.154%
respectively in Mali and Togo. In return, the increase in wealth of 1% causes an increase in
taxes of 1.134% and 1.346% respectively in Mali and Togo. Thus, the causal effect of
economic growth on taxes is greater than the inverse effect. Indeed, the combined effect of tax
distortion and beneficial public spending can lead to a net improvement in the functioning of
the private sector economy (Barro, 1990, 1991 a,b). An increase in taxes affects public
investment and positively affects the growth rate (Ihori, 2017; Pigou, 1920; Gray et al., 2007;
Barro and Sala-i-Martin, 2004; Pigou, 1920; Zagler and Durnecker, 2003; and Musgrave,

1959). GDP action on tax revenues is also consistent with the theories developed by Wagner
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(1958), Musgrave and Musgrave (1989) and Todaro and Smith (2015). Empirically, our
results are similar to those found by authors such as Arvin et al. (2021); Kose and Al1 (2021);
Tamimia and Bataineha (2021); Gurdal et al. (2020); Maxime and Toussaint (2019) They also

demonstrated a positive impact of tax revenues on economic growth.
4.2. Interaction between economic growth and direct taxes in WAEMU

The results of the estimation of the interaction between GDP and direct taxes are presented in
Table 6 below. They show that there is no significant interaction between economic wealth
and taxes in Benin, Burkina Faso and Guinea-Bissau. This finding confirms the theories of
Mendoza, Milesi-Ferretti and Asea (1996) that income taxes are more harmful to growth than
general consumption taxes. In contrast, a significant unidirectional relationship between GDP
and direct taxes ranging from direct taxes to GDP is noted in Niger. Thus a 1% increase in
direct taxes leads to an economic growth of 0.049%. Feedback between the two variables is
noted in Céte d'lvoire, Mali, Senegal and Togo. When direct taxes rise by 1%, GDP improves
by 0.048%, 0.073%, 0.094% and 1.152% respectively in Céte d'lvoire, Mali, Senegal and
Togo. Conversely, economic growth of one percentage point leads to an increase in direct
taxes of 1.182%, 1.116%, 0.829% and 2.120% respectively. As with total tax revenues, the

effect of economic development on direct taxes is greater than the reverse.

Table 6: Estimation results of the interaction between GDP and direct taxes in the WAEMU countries

(Bénin) (Burkina Faso) (Guinée-Bissau) (Niger)

VARIABLES InPIBh InDirTax InPIBh InDirTax InPIBh InDirTax InPIBh InDirTax
L.InPIBh 0.812*** 0.712*** 0.720*** 0.763***

(0.0987) (0.101) (0.110) (0.0704)
InDirTax -0.0196 0.0290 0.00498 0.0489***

(0.0193) (0.0321) (0.0208) (0.0189)
InPopAct 0.125** 0.681* 0.127 1.420%** -0.0543 1.275%** -0.0995* 0.355

(0.0582) (0.367) (0.133) (0.528) (0.201) (0.471) (0.0537) (0.259)
InPIBh 0.224 0.202 -0.627 -0.100

(0.562) (0.427) (0.572) (0.407)
L.InDirTax 0.697*** 0.562*** 0.753*** 0.891***
(0.109) (0.132) (0.0997) (0.0985)

Constant -0.380 -8.457** -0.510 -18.55*** 2.487** -10.93* 2.483** -3.707

(0.616) (3.344) (1.512) (6.022) (1.165) (6.272) (1.009) (5.274)
Observations 40 40 40 40 40 40 40 40
R-squared 0.960 0.977 0.991 0.993 0.523 0.955 0.891 0.975

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
(Cote d’Ivoire) (Mali) (Sénégal) (Togo)

VARIABLE InPIBh InDirTax InPIBh InDirTax InP1Bh InDirTax InP1Bh InDirTax
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L.InPIBh 0.940*** 0.605*** 0.779*** 0.565***
(0.0434) (0.127) (0.0848) (0.0676)
InDirTax 0.0483*** 0.0733** 0.0944** 0.152***
(0.0163) (0.0330) (0.0380) (0.0225)
InPopAct -0.0599 2.025***  -0.0766 0.755 -0.209*%*  1.314*** -0.130***  (0.880***
(0.0463) (0.415) (0.144) (0.521) (0.100) (0.315) (0.0314) (0.160)
InPIBh 1.182*** 1.116*** 0.829*** 2.120***
(0.391) (0.391) (0.283) (0.404)
L.InDirTax 0.218 0.675*** 0.489*** 0.183
(0.153) (0.117) (0.123) (0.134)
Constant 0.803 -31.51%** 2.925 -15.27*%*  3.664**  -20.03*** 3.025***  -17.56***
(0.817) (7.224) (1.837) (6.584) (1.512) (4.810) (0.582) (3.073)
Observations 40 40 40 40 40 40 40 40
R-squared 0.959 0.906 0.959 0.990 0.930 0.993 0.848 0.848

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.3. Interaction between economic growth and indirect taxes in WAEMU

Table 7 presents the results of the interaction between economic growth and indirect taxes.
Economic growth has no significant effect on indirect taxes and in Benin, Niger and Senegal.
On the other hand, significant feedback is identified between economic growth and indirect
taxes in Burkina Faso, Cote d'lvoire, Mali and Togo. In these countries, an increase in indirect
taxes of 1% causes an economic growth of 0.135% in Burkina Faso, while an economic

growth of 1% causes an increase in indirect taxes of 0.961%.

The analysis of the results reveals essentially three groups of countries. There is the group of
countries in which economic growth has no significant effect on indirect and indirect taxes
andconversely, the group of countries for which a unidirectional relationship is noted between
the two variables ranging from indirect taxes to economic growth and the third group of
countries where there is feedback between the two variables. Thus no interaction is proven
between economic growth and indirect taxes in countries like Benin, Niger and Senegal. On
the other hand, there is significant feedback between economic growth and indirect taxes in
Burkina Faso, Cote d'lvoire, Mali and Togo. If an increase in indirect taxes of 1% causes an
economic growth of 0.135% in Burkina Faso, an economic growth of 1% causes an increase
in indirect taxes of 0.961%. In Cote d'lvoire, a 1% increase in indirect taxes affects economic
growth by 0.066%, while a 1% improvement in indirect taxes leads to a 1.148% increase in
indirect taxes. In Mali, the increase is 0.138% against 1.407% and 0.124% against 0.948% in
Togo. In Guinea-Bissau, indirect taxes have an impact on economic development, not vice

versa. Thus, a 1% increase in indirect taxes generates an economic growth of around 0.04%.

15



Table 7: Estimation result of the interaction between economic growth and indirect taxes in WAEMU

(Bénin) (Niger) (Sénégal) (Guiné-Bissau)
VARIABLE InPIBh InindTax InPIBh InIndTax InPIBh InindTax InPIBh InindTax
L.InPIBh 0.797*** 0.841*** 0.926*** 0.730***
(0.102) (0.0667) (0.0643) (0.104)
InIndTax 0.0156 0.0302 0.0116 0.0404*
(0.0159) (0.0251) (0.0379) (0.0233)
InPopAct 0.0299 0.403 -0.0441 0.304 0.00506 0.304 -0.171** 2.002***
(0.0489) (0.268) (0.0663) (0.187) (0.102) (0.187) (0.0853) (0.523)
InPIBh 0.545 -0.0799 -0.0799 -0.142
(0.551) (0.218) (0.218) (0.682)
L.InIndTax 0.815*** 0.898*** 0.898*** 0.425***
(0.0856) (0.0745) (0.0745) (0.141)
Constant 0.759 -7.514** 1.306 -2.996 0.296 -2.996 3.640*** -20.42***
(0.689) (3.643) (1.065) (3.156) (1.112) (3.156) (1.030) (7.534)
Observation 40 40 40 40 40 40 40 40
R-squared 0.962 0.986 0.877 0.987 0.928 0.987 0.565 0.889
Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
(Cote d’Tvoire) (Burkina Faso) (Mali) (Togo)
VARIABLE InPIBh InindTax InPIBh InIndTax InPIBh InIndTax InPIBh InIndTax
L.InPIBh 0.904*** 0.674*** 0.470*** 0.636***
(0.0433) (0.0835) (0.221) (0.0749)
InindTax 0.0660*** 0.134*** 0.138*** 0.124***
(0.0161) (0.0264) (0.0333) (0.0271)
InPopAct -0.0846**  1.908*** -0.173* 1.316*** -0.168 0.613 -0.256***  1.046***
(0.0405) (0.376) (0.105) (0.480) (0.116) (0.384) (0.0694) (0.267)
InPIBh 1.448*** 0.961* 1.407*** 0.948***
(0.407) (0.510) (0.367) (0.331)
L.InIndTax 0.152 0.362** 0.582*** 0.575***
(0.159) (0.165) (0.115) (0.112)
Constant 1.164 -29.75***  3.114***  -18.76***  4.350*%** -13.44***  4.645%** -16.47***
(0.728) (6.646) (1.116) (5.555) (1.399) (4.818) (1.066) (4.329)
Observations 40 40 40 40 40 40 40 40
R-squared 0.962 0.884 0.994 0.991 0.963 0.989 0.846 0.975

5. Conclusion

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The interaction between economic growth and taxation in the WAEMU countries was
analysed using the Generalized Least squares (GLS) estimator on data for the period 1980-

2020 through the Seemingly Unrelated Regression Equations Model (SURE). Total taxes
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have been broken down into three levels: the overall level, the level of direct taxes and the
level of indirect taxes. Three SURE models have been estimated. In terms of overall taxes,
three groups of countries stand out. There are countries where there is no significant
interaction between the overall level of taxes and the level of economic growth (Benin, Niger,
Senegal and Guinea-Bissau). In some countries the interaction between the two variables is
unidirectional, ranging from taxes to economic growth (Burkina Faso and Cote d'lvoire).
Finally, the existence of feedback between the two variables is noted in Mali and Togo. In
terms of direct taxes, feedback is identified in Cote d'lvoire, Mali, Senegal and Togo, while
unidirectional causality is mentioned in Niger. In Benin, Burkina Faso and Guinea-Bissau, no
interaction between the two variables is revealed. In terms of indirect taxes, the lack of
interaction is observed in Benin, Niger and Senegal, while feedback between the two
variables is observed in Burkina Faso, Cote d'lvoire, Mali and Togo. In Guinea-Bissau, it is

indirect taxes that act on growth and not the other way around.

In the light of these results, it is necessary to strengthen the WAEMU Community Directives
on direct and indirect taxation. This will allow different countries to further improve their tax
system in order to boost their economic growth. Countries like Mali and Togo have an interest
in improving their tax performance in order to boost economic growth, which in turn will
generate tax revenues. To do this, civic-minded and tax compliance actions must be
strengthened. Senegal and Niger need to focus more on mobilizing direct taxes while Burkina
Faso and Guinea-Bissau need to focus on indirect taxes. On the other hand, Cote d’Ivoire,
Mali, and Togo must prioritize both direct and indirect taxes to better support economic
growth. North (1990), Acemoglu and Robinson (2010), Robinson (2010) and Hayek (1945)
emphasized the importance of the role played by institutions (protection of property rights,
political power, free competition) on economic growth in a wide range of economic theories.
It is therefore necessary to have institutions capable of combating tax evasion, promoting the
formalisation of economic activities and guaranteeing competition on the markets. Thus,
strengthening institutions is an imperative for compliance with tax compliance, the fight

against fraud and corruption, and for compliance with the rules of a competitive market.

The results show that the tax priority differs from country to country depending on the types
of tax. This calls into question the common policy of macroeconomic convergence within the
WAEMU. A coordinated global tax system, designed with the full participation of developing
countries, could be an effective tool for tax mobilization. With this type of tax system in
place, innovation in the global distribution of corporate income can be promising to support
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economic sustainability strategies in developing countries. We propose to pursue a regulatory
corporate income tax objective by linking the overall effective corporate tax rate to corporate
performance based on factors such as profitability, employment, social and environmental
sustainability, and “wealth redistribution” in a community. The implementation of this
proposal would allow low-income countries to structure their tax systems in a way that
pursues their development objectives (vocational training, environmental sustainability, job
creation), attract investment and start building the kind of social and technological

infrastructure that would strengthen and build their economy.
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