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Abstract Mobilization of adequate tax revenues remains a key objective for African countries in the implementation of
development policies. The objective of this study is to examine the effect of internet access and cell phone access on tax
revenues in West African Economic and Monetary Union (WAEMU) countries, from 2000 to 2019. The data used are from
the Central Bank of West African States (BCEAQO) and World Bank database. The methodology used is based on the
Granger causality test procedure and the fixed effect panel model. The results show that there is a causal relationship
between cell phone access, internet access and tax revenues. The results of the estimates show that internet access and cell
phone access have positive and significant effects on tax revenues, and a 10% increase in internet access increases tax
revenues by 1.23%, and a 10% increase in mobile phone access increases tax revenues by 1.11%. The recommendations are
that WAEMU countries should invest more in the digitalization of the economy and the tax system, improve access to good
quality internet and cell phone access, and promote the use of digital technology in resource mobilization processes.

Keywords Information and Communication Technology (ICT), Internet users, Cell phone access, Tax revenues,

WAEMU countries

1. Introduction

Since the early 1960s, domestic resource mobilization has
been considered a key factor in the economic development of
African countries. In the post-independence era, the need for
greater autonomy in financing development placed the issue
of taxation at the heart of development objectives (Hammed,
2020). Tax resources are essential to ensure government
spending and the financing of infrastructure on which
economic development and growth are based, on the one
hand, and the environment in which business activities
are conducted, on the other. Similarly, social security,
infrastructure and basic services such as education and health
care are provided in part by the tax resources collected by the
state. The literature shows that some authors perceive
taxation as a disincentive to innovation or investment. This
idea is supported by neo-classical theories of investment
models (Hayashi, 1982), which postulate that taxation is
harmful to the development of firms because it tends to
modify their investment decisions (Hall et al., 1967;
Summers et al., 1981). Mirrless (1971), Laffer (1981), Saez
(2016), and Aghion et al. (2017) support the thesis that the
effect of taxation on firm performance is twofold. Laffer
(1981) believes that there is a threshold in the tax rate beyond
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which tax policy becomes harmful to the economy. This
threshold depends on the level of development from one
country to another and on the tax and incentive policies
implemented.

For better convergence of economies, economic or
monetary areas set themselves principles or convergence
criteria, including the tax threshold or tax burden. Thus, over
the last three decades, the countries of the West African
Economic and Monetary Union (WAEMU) areas have set a
minimum tax burden of 17% of GDP, which has been
revised to 20% of GDP since 2015. However, the current
situation of African countries and the WAEMU, in terms of
tax revenue mobilization, makes it easy to understand that
revenue mobilization policies lack effectiveness. Despite
the reforms implemented in recent years in some WAEMU
countries, namely the reform on the introduction of
electronic VAT invoicing machines, the reform on the
payment of taxes by bank transfer, the reform on the online
declaration and payment of taxes, and the reform giving the
possibility of filing financial statements online via the
e-balance sheet platform, the tax potential is still enormous
in most countries of the Union. Works of the World Bank
(2018), the World Bank (2019) and the International
Monetary Fund (2018) in the case of African countries and
the one carried out by Lawin (2020) on the specific case of
Benin testify to a significant fiscal potential, as a result of
under mobilization of tax revenues. At continental level, tax
policies also lack efficiency in their implementation. One
proof is that in its 2017 publication on government revenue
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in Africa, the OECD indicates that the tax collection rate
(defined as total tax revenue, including social contributions,
expressed as a percentage of GDP) in Africa is on average in
the range of 18% to 21%. This low level of tax revenue
collection in Africa is partly justified by the preponderance
of the informal sector, institutional problems, a low level of
ICT development and a low level of use of ICT in the
resource mobilization process.

In the last decade, a few studies have highlighted the
important role that ICT plays in development and in the
collection of government resources. However, the existing
literature on the issue of the relationship between ICT
development and tax revenue mobilization in the case of
African countries has focused on broad geographical areas.
For example, the work of Ofori et al. (2022) was conducted
on 42 African countries and that of Adegboye et al.
(2022) was conducted on 48 sub-Saharan African countries.
These studies did not take into account the influence of
membership in a currency area or membership in agreements
on common external tariffs in the choice of countries. The
fact that countries have common objectives (convergence
criteria) in terms of tax revenue mobilization may influence
their efficiency in collecting resources compared to countries
that do not belong to the same area. The adoption of common
external tariffs influences the VATs at the customs, import
duties and export duties of countries adhering to the common
external tariff treaty. Similarly, the fact that some countries
are under fixed exchange rate regimes or have a common
currency influences the revenues on foreign trade compared
to countries that are under flexible exchange rate regimes
(Adam et al., 2001; Kwesi et al., 2018). The literature
provides little information on the extent to which ICT can
realize its full potential to improve tax revenue mobilization
in WAEMU countries that are under a fixed exchange rate
regime with common external tariffs, and whose total tax
revenue is still well below 20% of GDP, the minimum
recommended by the union's member states.

Thus, this study addresses the above gaps in the literature
by investigating the effect of Internet and cell phone
penetration on tax revenues in WAEMU countries.
Specifically, the research questions we seek to answer in this
study are : (i) is there a causal relationship between internet
penetration, cell phone penetration and tax revenues in
WAEMU countries? (ii) what are the real effects of internet
and cell phone penetration on tax revenues in WAEMU
countries? These are the questions we seek to answer in this
study, using the Granger causality test and the fixed-effect
panel model. To accomplish this, we have organized the
paper into five sections. After the introduction, we are going
to present the literature review, followed by the methodology,
the presentation of results and discussion. We conclude with
a conclusion and policy recommendation.

2. Literature Review

The literature on the issue of state resource mobilisation is

based on Adams Smith (1869) taxation principles and the
benefit theory developed by Wicksell (1896) and Lindahl
(1919). According to Adams Smith's theory of taxation, the
tax system must strike a balance between the interests of the
taxpayer and the tax administration. He based his argument
on four principles, known as the canons of taxation (the
canon of equity, the canon of certainty, the canon of
convenience and the canon of economy) (Nyaga et al., 2016).
According to the principle of equality as defined by Smith
(1869), each person should pay to the government according
to his or her ability to pay that is, in proportion to his or her
income or revenue. He supports the principle that taxes
should be proportional to income. Smith (1869) is canon of
certainty is based on the arguments that "the tax which each
individual is required to pay must be certain and not
arbitrary". For the author, the time of payment, the method
of payment, the amount to be paid must be clear and
unambiguous to the taxpayer and to any other person (Nyaga
et al., 2016). This highlights the issue of transparency in the
payment of taxes. With regard to the third principle, Smith
(1869) emphasised the canon of convenience. Indeed,
beyond certainty, Smith (1869) believes that the timing and
method of payment must also be convenient for the taxpayer.
The Canon of Economy refers to the costs and benefits of
collecting a tax. For Smith (1869), if the costs of collecting a
tax are greater than the total revenue it generates, there is no
point in levying it.

Wicksell (1896) and Lindahl (1919) developed the benefit
theory which is based on the principle that the state should
levy taxes on individuals according to the benefits they
receive. This means that more benefits a person derives from
the activities of the state, the more he should pay to the state.
Such a theory aims to ensure that each individual’s tax
obligations are based as much as possible on the benefits he
or she receives from public services.

Several decades after the development of these theories,
issues related to taxpayers’ tax obligations as well as
transparency in state revenue mobilisation and equality in
taxation remain. Many analysts have found that ICTs are
effective tools to easily communicate with taxpayers about
their obligations and to better address issues related to
transparency in the management of state resources. Although
there is very little literature on the theoretical link between
ICT and tax revenue, most work has highlighted the
facilitating role that ICT plays today for socio-economic
development.

In current era, no sector of activity is spared from the
effects of information and communication technologies.
Information and communication technologies (ICTs) have
introduced over the past two decades a range of new services
for individuals, businesses, and governments in terms of
modern technological advancement, economic growth,
improved social welfare services, and even the way politics
is conducted (Cruz-Jesus et al., 2016; Chohan et al., 2022).
They have great potential to participate in the structural
transformation of the African economy. Their roles and
benefits for socio-economic development have been
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highlighted by a large number of researchers including
Alzahrani et al. (2018), Khasawneh et al. (2013),
Samoilenko et al. (2018), Weerakkody et al. (2016), Canares
(2016), Ziemba (2019), Mahmood et al. (2019), and Kouton
et al. (2020). The works have shown that the benefits of ICT
extend to both the private and public sectors. Indeed, through
their work, these authors have provided evidence that
shows that the benefits offered by ICTs include improved
transparency, improved participatory democracy, reduced
government spending and reaching a wider population,
instant access to information, improved health outcomes, and
reduced mortality of children under five years.

The effects of ICT on economic growth have been

highlighted in the work of Haldar et al. (2022), Solomon et al.

(2020), and Salahuddin et al. (2016). The results of the works
of these authors have revealed, in the last two decades, a
significant increase in global economic growth, thanks to the
general use of technology in a large number of economic
activities. While these authors have found positive effects
of ICT development on economic growth, the work of
Ogbo et al. (2021) has shown that the effect of ICT on
productivity and growth is not necessarily significant
because the implementation of ICT requires significant skills
development before its full potential can be realized. Access
to technology represents for the private sector a key factor in
successful service delivery and this can be achieved by
introducing and developing various distribution channels in
developing countries (Joshi et al., 2018). The effects of ICT
in this sector occur at two levels. The first is in the
production phase, where the use of ICT contributes to a
reduction in the cost of production, thus lowering the cost of
products in the market. They thus contribute to increasing
economies of scale in production. Through the multiple use
of information, applications and software, and the flexibility
of the production system, ICTs allow companies to access
larger markets, increase their size and boost their profits
(Mattes et al., 2012), and in fine to increase their
contributions to the State’s revenues. The second level
concerns the use of ICT in the marketing of products
and services (Yushkova, 2014). The crucial role of ICT
development in the development of trade has been
highlighted by (Yushkova, 2014). The results of Yushkova,
(2014) showed that a 1% increase in Internet use increases
total exports by about 27% in WAEMU countries.

The public sector has not been left behind by the advent
of information and communication technologies. Canares
(2016) show that ICTs offer two opportunities for
government. For the author, ICTs allow to improve the
productivity of factors, and the efficiency and effectiveness
in the government services. The ICTs also provide better
quality services to citizens. Several studies have also
highlighted the role of new information and communication
technologies in the mobilization of government resources.
Mallick (2021) indicates that theoretical contributions on
the link between reliance on modern ICT infrastructure and
the extent to which this infrastructure induces greater tax

compliance and contributes to higher tax revenues are
certainly lacking. However, several works have established
empirical links between ICT and state resource mobilization.
The results of Canares (2016) obtained in a study of 15
municipalities in a Philippine province, shed light on the
impact of ICT on local revenue generation. His study
examines the impact of e-taxation policy on resource
mobilization for provincial development. His findings reveal
that the use of ICT can enable more transparent revenue
generation systems for the benefit of government and
taxpayers. He highlighted the influence of ICT in
simplifying tax management, making the tax system more
cost-effective, making tax assessment and service delivery
more efficient, and processing local tax records and
documentation more quickly. In the same vein, Girard (2015)
came to the conclusion that access to cell phones and an
internet connection allow citizens to enjoy government
services efficiently.

Using data from 42 African countries over the period 1996
—2020, Ofori et al. (2022) show that only ICT use and skills
form significant synergies with industrialization on resource
mobilization efforts. They also show that ICT diffusion, ICT
access, ICT use and ICT skills are key instruments to amplify
the effect of industrialization on tax revenue mobilization
efforts. Based on the literature, we have identified several
channels or mechanisms through which ICT can affect tax
revenue mobilization.

Previous analyses show that ICTs stimulate growth
and development through capital-enhancing techniques,
accelerating productivity, and enabling innovation in
ICT-enabled sectors. The work of Ofori et al. (2022)
indicates that ICTs offer real opportunities to widen the tax
net, combat tax evasion and corruption in the tax system, and
reduce the cost of tax collection. Ofori et al. (2022) and
McCluskey et al. (2019) argue that the effects of ICT on tax
revenue are through accelerating the formalization of
informal sector businesses into the tax net, reducing the
marginal cost of collecting a unit of tax, and reducing the
cost of compliance in countries with high levels of informal
activity. Analysis of Houssa et al. (2017) indicate that ICT
penetration can contribute directly to increasing tax revenues
through increased compliance, reduced collection and
control costs, and indirectly through improved efficiency in
resource allocation. The use of ICT also leads to improved
administrative efficiency, effectiveness and productivity in
service delivery, and reduced administrative, operational and
transaction costs for the public. Mallick’s (2021) analyses
reveal that revenue enhancement through ICT is achieved
through formal e-commerce, the use of electronic money,
and the reduction of black money transactions. For example,
Hondroyiannis et al. (2017) show in the case of Greece that
the imposition of a restriction on cash withdrawals in July
2015 triggered a surge in magnetic card payments by
consumers, and led to an unprecedented surge in tax revenue
collection, thanks to a good quality internet connection. For
Bruno (2019), ICT can boost tax revenue growth through the
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dissemination of information on tax collection enforcement,
tax compliance, and tax morale. At the empirical level,
several authors have found a positive effect of ICT on tax
revenues. Ofori et al. (2022) examined the joint effects of
industrialization and ICT diffusion on resource mobilization
in a panel of 42 African countries. Over the period 1996 -
2020, the authors find that industrialization and ICT
diffusion improve the tax on goods and services, corporate
and income tax mobilization efforts. In a similar study,
Adegboye et al. (2022) examined the influence of ICT on
government revenue mobilization in a panel of 48
Sub-Saharan African countries over the period 2004-2020.
The results of the work reveal that the net impacts of ICT
on revenue mobilization are substantially positive, but the
corresponding marginal effects of the ICT indicators
(telephone penetration rate, cell phone penetration rate and
Internet penetration rate) are extremely negative. They also
establish the existence of threshold effects of cell phone and
Internet penetration rates at which the effect of ICT on total
income from taxes or income from income taxes varies. In
contrast, other work has shown the negative effect of ICT on
national revenues. The results of Mallick (2021) surprisingly
reveal that ICT infrastructure and governance quality do not
have a significant positive effect on overall tax revenue
collection in some states in India.

A large literature has also been devoted to examining
the determinants or explanatory factors of tax revenue
mobilization. Through a random-effects panel data study,
Tounsi et al. (2019) showed that economic growth, net
foreign assets (as a % of GDP), the consumer price index,
population growth, the old-age dependency ratio, the budget
balance and public debt (as a % of GDP) explain the level of
tax pressure. Doghmi (2020) estimates fiscal capacity for a
panel of 76 developing countries over the period 1980-2017.
His empirical results showed a positive and significant effect
of national income per capita, industry value added and trade
openness on fiscal capacity. But, the effect of service sector
is positive and statistically insignificant on fiscal capacity. In
contrast, value added in the agricultural sector (%GDP) is
negatively associated with fiscal capacity. In a similar
analysis, Madreimov (2021) found a positive effect of
regional GDP, fixed asset investment, tax arrears, and
number of working taxpayers on tax revenue. His analysis
finds a negative relationship between tax revenue and
agricultural GDP. Several other works have reached similar
conclusions. We can cite among others the work of Gyomai
et al (2014), World Bank (2018), the International Monetary
Fund (2018), Lawin (2020).

3. Data and Methods

Data Source

This study uses a balanced panel of seven (7) WAEMU
countries. The countries concerned by the study are Benin,
Burkina Faso, Cote d’Ivoire, Niger, Mali, Senegal and Togo.

Guinea-Bissau is excluded from the analysis because of the
lack of availability of data on this country for the period
under review. Data on tax revenue (FR) and GDP per capita
(GDPP) are from the Central Bank of West African States
(BCEAO) database and from 2000 to 2019. while data on
value added in the industrial sector (VAI; in %GDP), value
added in the agricultural sector (VAA ; in %GDP), value
added in the service sector (VAS; in %GDP), trade openness
(ouv), Internet users (% of population) (UI), and cell phone
subscriptions (per 100 inhabitants) (ATM) are taken from the
World Bank database (WDI) for the same period. Central
Bank of West African States. The countries included in the
study are: Benin, Burkina Faso, Cote d’Ivoire, Niger, Mali,
Senegal and Togo. Guinea-Bissau is excluded from the
analysis because of the availability of data on this country for
the period under consideration.

The GDP per capita (GDPP) variable provides
information on the level of per capita income, average
purchasing power of the population, and wealth in an
economy, and is expected to have a positive effect on fiscal
capacity (Gyomai, et al. 2014; Canares, 2016; World Bank,
2018; International Monetary Fund, 2018; Lawin, 2020;
Canares, 2016 ; Mallick, 2021). We refer to FR as the total
tax revenue mobilized by each of the countries in the study in
a year t, relative to GDP (in %GDP). These tax revenues
include corporate taxes, income taxes, value-added taxes and
taxes on foreign trade (VAT at the customs cordon, import
and export customs duties). This variable is the explained or
dependent variable. Per capita income is assumed to have a
positive influence on revenue collection. The World Bank
(2018), the International Monetary Fund (2018), and Mallick
(2021) consider the value added on agricultural sector as a
determinant of the level of tax revenue. Indeed, agriculture is
difficult to tax, especially in African countries where the
economy is dominated by the informal sector. In addition,
most African countries grant an exemption on agricultural
sector activities to encourage food production and address
food insecurity. Thus, the share of agricultural sector value
added in GDP is likely to have a negative effect on tax
revenue realization. The value added of the industrial sector
is an indicator of the level of industrialization of a country.
This variable helps to assess the extent to which an
improvement in the level of industrialization can contribute
to higher tax revenues. Higher value added of the industrial
sector is associated with higher fiscal capacity (Gyomai et al.,
2014). Gyomai et al. (2014) showed that trade openness is
positively associated with the ability to mobilize tax revenue.
In developing countries, a large share of tax revenue comes
from trade and customs taxes. Mallick (2021) has shown that
trade openness puts nations in competition with each other
to attract more investment and trade, thus promoting
international trade and increasing tax revenues through
exports. The introduction of variables such as access to the
internet, access to cell phones in the model allows to
highlight the effect of digitalization of the economy,
development of ICT, e-governance on the efficiency in tax
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revenue mobilization.

Problems arise in regressions when the explanatory
variables are highly correlated. High levels of
multicollinearity can lead to large variances in the least
squares estimators (Mansfield et al., 1982; Lavery et al.,
2019; Kim, 2019). To alleviate this problem, an analysis is
done to assess the degree of multicollinearity between the
explanatory variables. This analysis is done on the variance
inflation factor (VIF). The advantage of knowing the VIF for
each variable is that it gives users a tangible idea of the extent
to which the variances of the estimated coefficients are
affected by multicollinearity (Mansfield et al., 1982). The
literature presents two decision criteria, namely: (i) an IFV
value greater than 10 is an indicator of the presence of
multicollinearity in the variables (ii) the average of all [FVs
significantly greater than 1 is also considered an indicator of
the presence of multicollinearity in the variables. However,
the most widely used criterion is that of an IFV value >10
(Chatterjee et al., 2012 Kim, 2019; Mansfield et al., 1982;
Lavery et al., 2019). The results of the test for this study are
shown in the table 5. Although we have no VIFs greater than
10.

Table 1 presents some descriptive statistics on the
variables studied while Table 6 shows the correlation matrix
between the variables studied. The analysis in Table 6 shows
that GDP per capita, internet penetration, and cell phone
penetration are positively and significantly correlated with
tax revenues, while the positive correlation of value added in
the industrial sector and trade openness are not significant.
On the other hand, value added of the agricultural sector
is negatively correlated with tax revenues. The scatter
plots in Figure 1 and Figure 2 show a likely link between
internet penetration, cell phone penetration and tax
revenue mobilization. However, a multivariate analysis in an
econometric framework will help to better situate the
relationships.

Table 1. Descriptive statistics
Variable  Obs Mean Std. Dev. Min Max
FR 140  8.52e+11 7.43e+11 1.02e+11 3.97e+12
GDPP 140  451067.5 221175 194824 1095398
VAI 140 20.252 3.404 13.937 28.372
VAA 140 26.1 8.237 12.246 42.524
VAS 140 42.719 7.006 27.416 57.024
ATM 140 46.741 41.191 018 145.341
ouv 140 56.076 15.562 30.368 112.761
Ul 140 7.019 9.94 .036 43.84

Source: BCEAO data, World Bank data, author’s calculations

Causal link

Figure 1 and Figure 2 provide initial impressions of the
relationship between tax revenues and Internet penetration
and cell phone penetration. Further analysis of the Figures
leads us to examine the existence of a causal link between the
variables.

ao

Figure 1. Tax revenues and internet users. Source: BCEAO data,
World Bank data, author’s calculations

660

Figure 2. Tax revenues and cell phone subscriptions. Source: BCEAO
data, World Bank data, author’s calculations

The idea of testing causality in econometric models comes
from Granger (1969). This idea is based on the relative
predictive power of models, and is therefore intrinsically part
of a time series approach. The preconditions for this test are
based on the idea that if one variable X causes another
variable Y, then adding lags (Weinhold, 1996) on X in
a regression of Y on its own lagged values and other
explanatory variables should significantly improve the
predictive power of the model (Weinhold, 1996; Aye
et al., 2017). The Granger (1969) causality test has been
progressively extended to panel data with the work of
Society (2011). The interest in performing this test in panel
data stems from the fact that the availability of a large
number of data improves the properties of the test statistics,
especially in the case of a small time dimension sample. The
causality test we use in this paper is inspired by the work
of Dumitrescu and Hurlin (2012) and Aye et al. (2017). This
test accounts for potential heterogeneity across countries.
The basic specification of the Dumitrescu and Hurlin (2012)
test is given by the model below in which we consider two
stationary variables, X and Y.

k k .
Y, = A+ Zf:l a;-) YVieox + Zf:l .81(1 ) Xit—k + & i =
1,..,N;t=1,..,T 1)
Under the null hypothesis of homogeneous noncausality,

there is no causality from X to Y for all the crossover units in
the panel.
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Hoy:Bi=0Vi=1,..,N

The alternative hypothesis assumes the existence of
causality from X to Y for at least one country.

leﬁi =0Vl=1,,N1
ﬁi ¢0Vl=N1,,1V

The null and alternative hypothesis of causality from y to x
is specified in the same way. To test these hypotheses,
Dumitrescu and Hurlin (2012) propose a procedure that
involves running the N individual regressions of the
model and performing F-tests of the K linear hypotheses
Bix =+ = PBix =0 to recover the individual Wald statistic
W; and finally to compute the average Wald statistic W :

1
Wy = ;ZL Wir )

where W;r are the individual Wald statistics for the Granger
causality test. Assuming that the statistics W are
independent and identically distributed, we calculate a
standardized statistic, Z-bar:

d

T,N 50— N(O' 1)

Z €)

N
z= [Lw-x)

The model

To analyze the effect of ICT development on tax revenue
mobilization, we used a panel data model specified in log-log
form to interpret the estimated parameters as elasticities. The
model is specified as:

InFR; = By + f1InGDPP,;, + B,InVAA;, + B3InVAIL, +
BalnVAS;, + Bslnouvy, + BglnUl, + B;InNATM;, + &, (4)

With the FR; the endogenous variable of the model
and GDPP,VAA,VAI,VAS,ouv,UI,ATM the exogenous
variables of the model and ¢; the error term, [, is the
constancy, S1, B2, B3, B> Bs, Be, B7 are parameters to be
estimated, and In is the logarithmic function.

The choice of the model used is guided by the structure of
the data used and the period over which the data are available.
For this study, we have an individual dimension (N) equal to
7 and a temporal dimension (T) equal to 20, which is a limit
to the use of the GMM and ARDL models. The generalized
method of moments (GMM) has certain conditions that this
study falls far short of. The first condition assumes a large
number of individuals relative to the period. This method is
rejected because of the very small number of countries
relative to the period in this study. The theory supporting the
estimation of the GMM model would like the T/N ratio to
converge asymptotically to 0, in order to have a good
property of the estimators (Kiviet, 1995; Arellano et al., 1991;
Ahn et al., 1995; Alvarez et al. 2003). This assumes that N is
of a magnitude greater than T. A limitation to the use of the
ARDL model in this study is that the estimation of an ARDL
model requires a long series per individual to ensure a good
result of the stationarily tests of the variables.

We thus proceeded to the specification of a fixed effect or
random effect model. The choice of a fixed or random effect
model is based on the verification of certain hypotheses. The

Breusch-Pagan test or Lagrange multiplier test is used to
empirically validate the choice of a compound error structure.
This test precedes the Hausman test which deals with the
specification of individual effects in a panel. It is used to
discriminate between fixed and random effects (Baltagi,
2008). Under the null hypothesis, the H statistic follows a
chi-square distribution with k degrees of freedom (where k is
the number of explanatory variables). The null hypothesis of
the presence of random effects is accepted if the H-statistic is
less than the critical value read from the Chi-square table
or if the probability of Chi-square is greater than 5%. The
Jarque-Bera test is used to determine if the residuals from the
chosen regression model follow the normal distribution.

4. Results and Discussion

The causal relationship between cell phone penetration,
internet penetration and tax revenues is examined using the
panel causality test of Dumitrescu and Hurlin (2012). The
estimation results show the existence of a causal relationship
between cell phone penetration and tax revenues on the one
hand and between internet access and tax revenues on the
other. Indeed, the probability associated with each of the
estimated parameters of the variables measuring ICT is
almost zero (0.0000), a value well below 5%, the threshold
considered. This result means that the null hypothesis that
cell phone penetration does not influence tax revenue
mobilization is rejected. In other words, we have almost zero
probability of being wrong that cell phone penetration does
not influence tax revenue mobilization in the WAEMU.
Similarly, the null hypothesis that Internet access does not
influence tax revenue mobilization is rejected. Overall, cell
phone access and internet access are predictive of tax
revenue mobilization in the WAEMU. The results show that
industrial value added, trade openness, and GDP per capita
drive tax revenue. However, the results do not provide
enough evidence to conclude that there is a causal
relationship between agricultural value added and tax
revenue. The actual effects of each of these variables on tax
revenue are estimated and presented in Table 2.

Table 2. Results of the Dumitrescu and Hurlin’s (2012) panel causality test

W-bar Z-bar p-value

UI does not Granger-cause FR 20.1267 15.0852 0.0000
ATM does not Granger-cause FR | 16.9435 12.1076 0.0000
ouv does not Granger-cause FR 40.2297 33.8898 0.0000
VAA does not Granger-cause FR 5.4719 1.3768 0.1686
VAI does not Granger-cause FR 11.4183 6.9392 0.0000
VAS does not Granger-cause FR 9.5649 5.2055 0.0000
GDPP does n(l):tRGranger—cause 70355 28395 0.0045

Source: BCEAO data, World Bank data, author’s calculations

The choice of the effect or random effect model is made
using Hausman tests of model specification. The results of
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these tests are presented in Table 3. From the analysis of the
table, it can be seen that the fixed effect model has a better
estimation property than the random effect model for the
analysis of the data in this study.

Table 3. Results of specification test

Types of tests Statistics P-value conclusion
. F(6, 126) = Presence of fixed
Fisher test 104.26 0.0000 effects
Breusch and chi2(7) = Presence of random
0.0000
Pagan test 895.38 effects
Hausman test 238.89%** 0.0000 Fixed effect model

Source: BCEAO data, World Bank data, author’s calculations

Analysis of the estimated parameters (Table 4) shows that
Internet access and mobile telephony have positive and
significant effects on tax revenues in the WAEMU region. A
10% increase in the internet penetration rate increases tax
revenues by 1.23%, while a 10% increase in the cell phone
penetration rate increases tax revenues by 1.11%. This result
is consistent with the results of Mascagni et al. (2021), Ofori
et al. (2022) and Adegboye et al. (2022). Mascagni et al.
(2021) found that technological innovations and the adoption
of electronic sales recording machines have a positive impact
on tax revenues. These results also support the findings of
Fan et al. (2018) who found that electronic invoicing
increased VAT revenues by more than 27 percent among
large manufacturing firms in China. Koyuncu et al. (2016)
also provide evidence that ICT penetration increases tax
revenue mobilization for 157 countries over the period
1990-2013. On the other hand, the literature provides results
that show that ICT does not have only positive effects.
Indeed, Mallick (2021) found in the case of India, that over
the period 1990 - 2018 ICT infrastructure does not have a
significant positive effect on overall tax revenue collection.
He justifies this result by the fact that taxpayers find it easier
to escape the tax net by transacting outside the ICT system or
without relying on the use of ICT infrastructure.

Table 4. Estimation results of fixe effect model

In(FR) Coef. St.Err. t-value p-value
In(GDPP) 1.248 0.187 6.68 0. 000
In(UI) 0.123 0.023 5.29 0. 000
In(ATM) 0.111 0.014 7.98 0. 000
In(VAA) -0.055 0.137 -0.40 0.689
In(VAI) 0.345 0.114 3.04 0.003
In(VAS) -0.119 0.118 -1.00 0.317
In(ouv) 0.336 0.082 4.09 0. 000
Constant 8.84 3.148 2.81 0.006
R-squared F-test=341.311
=0.950 Obs: 140 Prob>F=0.000

Source: BCEAO data, World Bank data, author’s calculations

The results of this study also show that the improvement
in the level of industrialization in WAEMU countries has

positive and statistically significant effects on tax revenues.
Indeed, the statistics indicate that an increase in the value
added of the industrial sector (as a percentage of GDP) is
accompanied by an increase in tax revenue in WAEMU
countries. The estimated parameters indicate that a 10%
increase in the value added of the industrial sector increases
tax revenue by 3.45%. This positive and significant effect of
industrial development on tax revenues is in line with the
findings of Ofori et al. (2022) on 42 African countries over
the period 1996 - 2020 and those of Doghmi (2020) on 76
developing countries over the period 1980-2017. For Ofori
et al. (2022) the industrialization process is associated
with the transformation of commodities with apparent value
added. For these authors, the entire industrialization process
generates opportunities for tax mobilization on several fronts,
including: (i) income tax on those employed in the industrial
process; (ii) corporate tax when the industrialization process
is sanctioned by a positive profit outcome; and (iii)
value-added tax (VAT), which is practically associated with
the transformation of commodities into higher perceived
values.

In contrast, the share of agriculture in GDP and the value
added of the service sector in GDP have negative and
insignificant effects on tax revenue. This result confirms the
results obtained by Gyomai et al. (2014), the World Bank
(2018), the International Monetary Fund (2018), Lawin
(2020), Doghmi (2020) and Mallick (2021). This result is
justified on the one hand by the fact that trade taxes are
difficult to collect, especially in developing countries. On the
other hand, by the fact that agricultural activity is still at the
informal stage in WAEMU countries, which makes it
difficult to tax the agricultural sector in these countries. In
addition, the majority of agricultural sector actors in the zone
come from rural areas where tax knowledge is lacking.

The results also show that the service sector does
insignificant impact on tax revenues in WAEMU countries.
This could be explained by the fact that the sector in
WAEMU countries is dominated by informal sector
activities that escape taxation. In addition, trade openness
has a positive and significant impact on tax revenues. Thus,
a 10% increase in the degree of trade openness increases
tax revenues by 3.36%. This finding is fully consistent with
the results of Gyomai et al. (2014), Adam et al. (2001) and
Doghmi (2020).

In sum, public access to modern information and
communication technologies (ICT) is crucial to enable
the public to comply with the various government laws
in accordance with the various official/departmental
bureaucratic rules (Mallick, 2021). Digital platforms for
managing and tracking administrative actions should allow
authorities to receive real-time data on the tax obligations of
workers and businesses, and on the electronic invoicing
system. Electronic filing should make it easier and cheaper
for taxpayers to file their tax returns and for governments to
process the information collected as quickly as possible.
Moreover, the normality hypothesis of the residuals is
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verified with a p-value = 0.236 (see appendix), confirming
that the residuals from this regression follow a normal
distribution.

5. Conclusions and Recommendations

This study empirically examines the relationship between
internet accesses, cell phone access and tax revenue
mobilization in WAEMU countries. Specifically, the study
examines, on the one hand, the existence of a causal
relationship between the Internet penetration rate and tax
revenues, and the existence of a causal relationship between
the cell phone penetration rate and tax revenues. On the other
hand, it assesses the effect of these two variables, indicators
of ICT development, on tax revenues. The causality
relationships were examined using the panel causality test of
Dumitrescu and Hurlin, (2012) while the effects were
examined using a fixed effect panel model.

The results show that there is a causal relationship from
cell phone access or penetration to tax revenue and a causal
relationship from internet penetration to tax revenue. The
econometric results showed that a 10% increase in internet
penetration increases tax revenues by 1.23%, while a 10%
increase in cell phone penetration increases tax revenues by
1.11%. It also appears that a 10% increase in the value added
of the industrial sector increases tax revenues by 3.45%,
while a 10% increase in trade openness increases tax
revenues by 3.36%. The effects of the value added of the
agricultural sector and the value added of the service sector
on tax revenues were found to be negative and insignificant.
Ultimately, tax authorities in WAEMU countries can take
advantage of the facilities and opportunities that new
information and communication technologies offer today
to interact with taxpayers in the collection, administration
and compliance of taxes and the control of corruption,
in order to improve the effectiveness and efficiency of tax
administration.

At the end of this study, we recommend that WAEMU
countries invest more in the digitalisation of the economy
and the tax system. They should invest in the development
of new information and communication technologies and
communicate more on the use of digital platforms that
tax administrations have put in place to facilitate tax
formalisation and declaration procedures. WAEMU
countries must facilitate access to good quality internet,
access to mobile telephony (a tool for facilitating mobile
money payments) in order to mobilise the resources
necessary for sustainable development in area. The countries
of the zone must give more support to their industrial
sector, the sector that brings more taxpayers to the State.
Tax administrations in WAEMU countries should conduct
awareness campaigns on tax compliance using cell phones,
in order to reach taxpayers and their associations directly,
especially those in the service and agricultural sectors. They
can also produce visual videos of how to pay taxes online or

by cell phone.

However, this study has a limitation. The fact that the
good governance indicator is not included in the model is a
limitation of this study. Indeed, good governance can help
ensure the efficiency of public service delivery. Thus, future
studies can examine the influence of good governance on the
efficiency of tax revenue mobilization in the WAEMU area.

Conflict of Interest Statement

The author states that there is no conflict of interest.

Ethical Approval

The data used for the estimates do not include confidential
information about individuals or animals that may raise
ethical concerns.

ACKNOWLEDGEMENTS

We thank all those who have contributed to the
improvement of the quality of this paper. Special thanks to
all reviewers.

Consent for Publication

The author grants his consent for publication of this paper.

Funding

The writing of this paper has not been funded or sponsored.
It was done at the author’s expense.

Data Availability Statement

The data used in this paper is fully available and can be
accessed upon request.

A di
Burkina Faso Bénin Céte divoire

—_ B -
& 2
2 s - - —
EE - —_— _—
s 2 _ 7
gl — I I
s _ Mali Niger sénegal
g b=y S— _
= = —
2 3 / _
5 _— —— o
2 o —— —
9 2000 2005 2010 2015 20202000 2005 2010 2015 2020
2
3 Togo
o B34
o 3
S 84
£ 2 o —

=4
=3 o
8 o | —

2000 2005 2010 2015 2020
Year
Graphs by Country

Figure 3. Cell phone subscriptions from 2000-2019, Source: BCEAO data,
World Bank data, author’s calculations



Tax revenues

Figure 4. Tax revenues from 2000-2019, Source: BCEAO data, World

- Burkina Faso Benin Cole d'lvoire b

N —~

8] ———— — =

s R 2 |

E =
=

- Mali Niger Sénégal -

q 8

g 2o

g =

8] /_/_// B

s4_ e =

sS4 — =

2000 2005 2010 2015 20202000 2005 2010 2015 2020 =

8

- Togo =1

=

=

g,

= — o H

34 v

2000 2005 2010 2015 2020 10

Graphs by Country

American Journal of Economics 2023, 13(1): 1-12

4000

"% —— o

-
.
-

- ®

e Y Y
X

9

Year

Figure 7. Tax revenues and agricultural value added, Source: BCEAO
data, World Bank data, author’s calculations

Bank data, author’s calculations

lon;

"

Internet users (% of populal

010203041

Figure 5.

010203040

2000 2005 2010 2015 2020

Burkina Faso

_—

Graphs by Country

Cell phone subscriptions from 2000-2019, Source: BCEAO

20 30
agricultural value added (% of GDP)

=
g 4
=3
=3
L J
Bénin Céto d'lvoire
-
— N =
e / g1 .
S
- - -
a LY -
Niger Sénégal 2o -
g = -
P s - .
=
o - -
- - e o= - - -
T — - e
v ) . v . . 5 5 . = o® e° © - - e ® % .
2000 2005 2010 2015 20202000 2005 2010 2015 2020 sS|® - ® - --l..,_o._:—'.
T e T - & _ hd e e
- - . - o .
Co oo .o Ne o o o
Wi, A
| o®g g P, * °

15

Year

Figure 8. Tax revenues and industrial value added; Source: BCEAO data,
World Bank data, author’s calculations

data, World Bank data, author’s calculations

4000
1

20 25
industrial value added (% of GDP)

Table 5. VIF statistics

.- Variable VIF 1/VIF
g1 - GDPP 7.950 0.126
g ~ VAA 7.490 0.133

B8 " _—
= cp _e%e 3 Ul 3.760 0.266

_ = _—F L%
Bl & s ATM 2.610 0.383
- o 0

- - VAI 2.260 0.443
QDOrODD 4DO'DUO GOOé}g% per Cagiotg'ooo 1006000 120600( VAS 2.000 0'500
Figure 6. Tax revenues and GDP per capita, Source: BCEAO data, World Ouv 310 0.765

Bank data, author’s calculations

Mean VIF

3.910

Source: BCEAO data, World Bank data, author’s calculations

Table 6. Correlation matrix

Variables (RF) 2) 3) “ 5) 6) (@)
(2) GDPH 0-808* 1.000
(0.000) '
0.096 -0.103
(3) VAI 1.000
(0.261) | (0.225)
-0.522* | -0.773* | -0.240*
(4) VAA 1.000
(0.000) | (0.000) | (0.004)
0.694* | 0.435*% 0.056 | -0.215*
(5) ATM 1.000
(0.000) | (0.000) | (0.508) | (0.011)
0.014 0.043 | -0.313* | -0.010 | 0.236*
(6) ouv 1.000
(0.869) | (0.612) | (0.000) | (0.910) | (0.005)
0.772*% | 0.547* 0.105 | -0.295* | 0.752* | 0.055
(71U 1.000
(0.000) | (0.000) | (0.218) | (0.000) | (0.000) | (0.518)
0.067 0.205* 0.050 | -0.470* | 0.121 0.110 | 0.259*
(8) VAS 1.000
(0.432) | (0.015) | (0.560) | (0.000) | (0.153) | (0.196) | (0.002)

Source: BCEAO data, World Bank data, author’s calculations
NB: The coefficients without brackets are the correlation coefficients
between the variables while the values between brackets are the p-value
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Table 7. Normality test

Skewness/Kurtosis tests for Normality

joint

Variable ‘ Obs Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob»chi2

res ‘ 148 8.1562
Click to Open File: Myfile.doc

8.3625 2.89 8.2357

Source: BCEAO data, World Bank data, author’s calculations

REFERENCES

[11 Adam,C.S., Bevan, D. L., & Chambas, G. (2001). Exchange
rate regimes and revenue performance in Sub-Saharan Africa.
Journal of development economics, 64(1), 173-213.

[2] Adegboye, A., Uwuigbe, U., Ojeka, S., Uwuigbe, O.,
Dahunsi, O., & Adegboye, K. (2022). Driving information
communication technology for tax revenue mobilization in
Sub-Saharan Africa. Telecommunications Policy, 46(7),
102329.

[3] Aghion, P., Akcigit, U., Lequien, M., & Stantcheva, S. (2017).
Do entrepreneurship and selfemployment respond to simpler
fiscal incentives? Evidence from France. Working Paper.

[4] Ahn, S. C., & Schmidt, P. (1995). Efficient estimation of
models for dynamic panel data. Journal of econometrics,
68(1), 5-27.

[5] Alshammari, T., Messom, C., & Cheung, Y. (2022).
M-government continuance intentions: an instrument
development and validation. Information Technology for
Development, 28(1), 189-209. https://doi.org/10.1080/02681
102.2021.1928589.

[6] Alvarez, J., & Arellano, M. (2003). The time series and
cross-section asymptotics of dynamic panel data estimators.
Econometrica, 71(4), 1121-1159.

[7] Alzahrani, L., Al-Karaghouli, W., & Weerakkody, V.
(2018). Investigating the impact of citizens’ trust toward the
successful adoption of e-government: A multigroup analysis
of gender, age, and internet experience. Information Systems
Management, 35(2), 124-146. https://doi.org/10.1080/10580
530.2018.1440730.

[8] Arellano, M., & Bond, S. (1991). Some tests of specification
for panel data: Monte Carlo evidence and an application to
employment equations. The review of economic studies,
58(2), 277-297.

[91 Aye, G. C., & Edoja, P. E. (2017). Effect of economic growth
on CO2 emission in developing countries: Evidence from
a dynamic panel threshold model. Cogent Economics and
Finance, 5(1), 1-22. https://doi.org/10.1080/23322039.2017.
1379239.

Baltagi, B. H. (2008). Forecasting with panel data. Journal of
Forecasting, 27(2), 153-173.

Bruno, R. L. (2019). Tax enforcement, tax compliance and
tax morale in transition economies: A theoretical model.
European Journal of Political Economy, 56, 193-211.

Chatterjee, S., & Hadi, A. S. (2012). Influential observations,
high leverage points, and outliers in linear regression.
Statistical science, 379-393.

[13] Canares, M. P. (2016). Creating the Enabling Environment
for more Transparent and Better-resourced Local
Governments: A Case of E-taxation in the Philippines.
Information Technology for Development, 22(supl),
121-138.

Canto, V. A., Joines, D. H., & Laffer, A. B. (1981). Tax
rates, factor employment, and market production. In The
supply-side effects of economic policy (pp. 3-32). Springer,
Dordrecht.

[15] Chohan, S. R., & Hu, G. (2022). Strengthening digital
inclusion through e-government: cohesive ICT training
programs to intensify digital competency. Information
Technology for Development, 28(1), 16-38.

Cruz-Jesus, F., Vicente, M. R., Bacao, F., & Oliveira, T.
(2016). The education-related digital divide: An analysis
for the EU28. Computers in Human Behavior, 56, 72—-82.
https://doi.org/10.1016/j.chb.2015.11.027.

[17] Doghmi, H. (2020). La capacit¢ de mobilisation des
recettes fiscales au Maroc (No. 2020-1). Bank Al-Maghrib,
Département de la Recherche.

[18] Dumitrescu, E.-I., & Hurlin, C. (2012). Testing for Granger
Non-causality in Heterogeneous Panels To cite this version:
HAL Id: halshs-00224434 Testing for Granger Non-causality
in Heterogeneous Panels. Economic Modelling, 29(4),
450-1460.

Fan, H., Liu, Y., Qian, N., & Wen, J. (2018). Computerizing
VAT invoices in China (No. w24414). National Bureau of
Economic Research.

Fonds Monétaire International (2018), «Mobilisation
des recettes fiscales et investissement privé», Perspectives
économiques régionales Afrique subsaharienne, Avril 2018.
https://www.imf.org/fr/Publications/REO/SSA/Issues/2018/0
4/30/sre00518.

[21] Girard, B. (2015). Public access ICT across cultures (F. J.
Proenza, Ed.). MIT Press.

[22] Granger, C. W. (1969). Investigating causal relations
by econometric models and cross-spectral methods.
Econometrica: journal of the Econometric Society, 424-438.

Gyomai, G., & Van de Ven, P. (2014). The non-observed
economy in the system of national accounts. Statistics brief,
18.

Haldar, A., Sucharita, S., Dash, D. P., Sethi, N., & Padhan,
P. C. (2022). The effects of ICT, electricity consumption,
innovation and renewable power generation on economic
growth: An income level analysis for the emerging economies.
Journal of Cleaner Production, 135607.

[25] Hall, R. E., & Jorgenson, D. W. (1967). Tax policy and
investment behavior. The American Economic Review, 57(3),
391-414.

[26] Hammed, Y. S., & Arawomo, O. (2020). Oil price shock,
fiscal policy and manufacturing sector in Nigeria: Evidence
from SVAR. African Journal of Economic Review, 8(3),
66-83.

[27] Hayashi, F. (1982). The permanent income hypothesis:
estimation and testing by instrumental variables. journal of
Political Economy, 90(5), 895-916.



[31]

[36]

[37]

[38]

[42]

[43]

American Journal of Economics 2023, 13(1): 1-12 11

Hondroyiannis, G., & Papaoikonomou, D. (2017). The effect
of card payments on VAT revenue: New evidence from
Greece. Economics Letters, 157, 17-20.

Houssa, R., & Megersa, K. (2017). Institutional quality,
economic development and the performance of VAT (No.
0115). University of Namur, Department of Economics.

Joshi, P. R., & Islam, S. (2018). E-government maturity
model for sustainable E-government services from the
perspective of developing countries. Sustainability, 10(6),
1882. https://doi.org/10.3390/su10061882.

Khasawneh, R. T., & Abu-Shanab, E. (2013). E-government
and social media sites: the role and impact. World Journal
of Computer Application and Technology, 1(1), 10-17.
https://doi.org/10.13189/wjcat.2013.010103.

Kim, J. H. (2019). Multicollinearity and misleading statistical
results. Korean journal of anesthesiology, 72(6), 558-569.

Kiviet, Jan F., 1995. "On bias, inconsistency, and efficiency
of various estimators in dynamic panel data models," Journal
of Econometrics, Elsevier, vol. 68(1), pages 53-78, July.

Kouton, J., Bétila, R. R., & Lawin, M. (2020). The Impact of
ICT Development on Health Outcomes in Africa: Does
Economic Freedom Matter? Journal of the Knowledge
Economy, 12(4), 1830-1869. https://doi.org/10.1007/s13132
-020-00689-3.

Koyuncu, C., YILMAZ, R., & Unver, M. (2016). Does ICT
Renetration enhance tax revenue?: Panel"EVidence. Anadolu
Universitesi Sosyal Bilimler Dergisi, 16(Ozel Say1), 71-80.

Kwesi Ofori, 1., Obeng, C. K., & Armah, M. K. (2018).
Exchange rate volatility and tax revenue: Evidence from
Ghana. Cogent Economics & Finance, 6(1), 1537822.

Lavery, M. R., Acharya, P., Sivo, S. A., & Xu, L. (2019).
Number of predictors and multicollinearity: What are their
effects on error and bias in regression?. Communications in
Statistics-Simulation and Computation, 48(1), 27-38.

Lawin (2020). Examen du potentiel fiscal du Bénin. Direction
générale de I’Economie. https://www.dgae.finances.bj/wp-co
ntent/uploads/2022/06/Examen-du-potentiel-fiscal-au-Benin-
DT-04_20.pdf.

Lindahl, E. (1919). Die Gerechtigkeit der Besteuerung,
eine Analyse der Steuerprinzipien auf Grundlage der
Grenznutzentheorie, von Erik Lindahl. RL Prager.

Madreimov, A. O. (2021) Assessing Tax Potential of Regions.

Journal of Economics, Finance and Management Studies.
DOI: 10.47191/jefms/v4-111-23, Impact Factor: 6.228.

Mahmood, M., Weerakkody, V., & Chen, W. (2019). The
influence of transformed government on citizen trust: Insights
from Bahrain. Information Technology for Development,
25(2), 275-303. https://doi.org/10.1080/02681102.2018.
1451980.

Mallick, H. (2021). Do governance quality and ICT
infrastructure influence the tax revenue mobilisation?
An empirical analysis for India. Economic Change and
Restructuring, 54(2), 371-415.

Mansfield, E. R.,, & Helms, B. P. (1982). Detecting
multicollinearity. The American Statistician, 36(3a),
158-160.

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[54]

[55]

[56]

[57]

McCluskey, W., & Huang, C. Y. (2019). The role of ICT in
property tax administration: Lessons from Tanzania. CMI
Brief, 2019(06).

Mascagni, G., Mengistu, A. T., & Woldeyes, F. B. (2021).
Can ICTs increase tax compliance? Evidence on taxpayer
responses to technological innovation in Ethiopia. Journal of
Economic Behavior & Organization, 189, 172-193.

Mattes, A., Meinen, P., & Pavel, F. (2012). Goods follow
bytes: The impact of ICT on EU trade.

Mirrlees, J. A. (1971). An exploration in the theory of
optimum income taxation. The review of economic studies,
38(2), 175-208.

Nyaga, J. N., Omwenga, J., Murugi, N. M., Shalle, N.,
Ndung’u, L. W., Gekara, M. G., & Wairimu, N. S. (2016).
Factors influencing tax revenue growth at Kenya Revenue
Authority: A case of Meru station. International Academic
Journal of Economics and Finance, 2(1), 1-15.

Ofori, I. K., Ofori, P. E., & Asongu, S. A. (2022). Towards
efforts to enhance tax revenue mobilisation in Africa:
Exploring synergies between industrialisation and ICTs.
Telematics and Informatics, 101857.

Ogbo, A. 1., & Nwaobasi, R. O. (2021). Uber Strategies and
Competitiveness of Taxi Business in Areas of Operations in
Nigeria. Bullion, 45(3), 74-95.

Raja, S., Imaizumi, S., Kelly, T., Narimatsu, J., &
Paradi-Guilford, C. (2013). Connecting to work: How
information and communication technologies could help
expand employment opportunities.

Saez, E., & Stantcheva, S. (2016). Generalized social
marginal welfare weights for optimal tax theory. American
Economic Review, 106(1), 24-45.

Salahuddin, M., & Gow, J. (2016). The effects of Internet
usage, financial development and trade openness on
economic growth in South Africa: A time series analysis.
Telematics and Informatics, 33(4), 1141-1154.

Samoilenko, S., & Osei-Bryson, K.-M. (2018). An analytical
framework for exploring context-specific micro-economic
impacts of ICT capabilities. Information Technology for
Development, 24(4), 633—657. https://doi.org/10.1080/02681
102.2017.1336072.

Simula, L. (2011). Fiscalit¢ Optimale: de la théorie a la
pratique. In Fiscalité et croissance (pp. 25-30). Presses
Universitaires de France.

Smith, A. (1869). An Inquiry into the Nature and Causes of
the Wealth of Nations, volume 1 (Vol. 1). Oxford: Clarendon
Press.

Society, T. E. (2011). Estimating Vector Autoregressions
with Panel Data Author (s): Douglas Holtz-Eakin, Whitney
Newey , Harvey S . Rosen Published by: The Econometric
Society Stable URL: http://www.jstor.org/stable/1913103.
Society, 56(6), 1371-1395.

Solomon, E. M., & van Klyton, A. (2020). The impact of
digital technology usage on economic growth in Africa.
Utilities policy, 67, 101104.

Summers, L. H., Bosworth, B. P., Tobin, J., & White, P. M.
(1981). Taxation and corporate investment: A -theory



12

[60]

Laifoya Moise Lawin:

ICTs Development and Tax Revenue Mobilization

in West African Economic and Monetary Union Countries

approach. Brookings Papers on Economic Activity, 1981(1),
67-140.

Tounsi, S., Fadllalah, A., & Wahbi, A. (2019). De L’effort Au
Potentiel Fiscal Au Maroc: Evaluation Empirique. European
Scientific Journal, ESJ, 15(34), http://dx.doi.org/10.19044/es
7.2019.v15n34p342.

Weber, S. A. V., & Matte, A. M. (2022). Contabilidade Fiscal
¢ Tributaria I.

Weerakkody, V., Irani, Z., Lee, H., Hindi, N., & Osman,
I. (2016). Are U.K. citizens satisfied with e-government
services? Identifying and testing antecedents of satisfaction.
Information Systems Management, 33(4), 331-343.
https://doi. org/10.1080/10580530.2016.1220216.

Weinhold, D. (1996). Tests de causalité sur données de panel:
une application a I’étude de la causalité entre I’investissement
et la croissance. Economie & Prévision, 126(5), 163-175.
https://doi.org/10.3406/ecop.1996.5829.

Copyright © 2023 The Author(s). Published by Scientific & Academic Publishing
This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/

[64]

[65]

[66]

[67]

Wicksell, K. (1896). finanztheoretische untersuchungen:
Nebst Darstellung und kritik des steuerwesens schwedens. G.
Fischer.

World Bank. Analyse de la mobilisation des recettes fiscales.
2018.

World Bank. (2019). Burkina Faso : Relever le défi de la
mobilisation fiscale. Rapport préparé dans le cadre d’une
¢étude sur la politique fiscale en Afrique de I’Ouest.

Yushkova. (2014). Impact des TIC sur le commerce dans
différents groupes technologique : analyse et implication.
Economie internationale et politique économique, 2014, vol
11, numéro 1, 165-177.

Ziemba, E. (2019). The contribution of ICT adoption to
the sustainable information society. Journal of Computer
Information Systems, 59(2), 116—126. https://doi.org/10.108
0/08874417.2017.1312635.



	1. Introduction
	2. Literature Review
	3. Data and Methods
	4. Results and Discussion
	5. Conclusions and Recommendations
	Conflict of Interest Statement
	Ethical Approval
	ACKNOWLEDGEMENTS
	Consent for Publication
	Funding
	Data Availability Statement
	Appendix

