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The impact of financial system activities on Non-Qil tax revenue
collection in Algeria: Application of ARDL approach
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Abstract:

The main purpose of this research is to investigate the impact of
financial system activities on Non-Oil tax revenue collection in Algeria for
the period 1999 to 2017, using the Autoregressive Distributed Lag Model
(ARDL).The results showed that there was no relationship between
financial development indicators (stock market development, banking
sector development) and Non-Oil tax revenue. In the short-run, only the
credit to private sector has a positive and significant impact on the
generating non-oil tax revenues, while credit to public sector has an
insignificant impact. Furthermore, the stock market development has a
weak negative impact.
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1. INTRODUCTION

Non-oil taxation has been, and still is, at the heart of concerns of the
Algerian authorities. Beyond its importance as a relatively stable resource
for financing development needs, it is used to cope with the social and
economic fluctuations that the state would have faced, particularly the
adverse oil price shocks experienced by the oil market and their
consequences on export earnings.Given the importance of the financial
sector in improving and accelerating tax collection, alongside the fight
against tax evasion, the government is working to improve it by building on
the importance of banks and financial institutions as central components of
any economy to supply liquidity to both businesses and consumers by
providing different types of payment systems that are essential for noncash
transactions. In fact, the presence of developed, transparent and efficient
banks and financial institutions could encourage taxpayers (businesses and
individuals) to use them to carry out their transactions, particularly with a
view to obtaining high quality services; this would prompt the authorities to
promulgate laws obliging banks and financial institutions to disclose, upon
request, the necessary information from their customers to the tax
authorities. However, in the case of underdeveloped financial institutions,
the size of the underground economy increases and it becomes difficult to
collect accurate tax information.(Akram, 2016, p. 154).

As a result, the problems encountered in tax mobilization and the
possible solutions would relate to the financial development sector. As
such, the financial development is not only an issue in terms of responding
to the financial needs of economic actors, but also an important factor of the
State to mobilize the necessary means to finance that the economic
development needs, as well as the reliable and efficient execution of tax
processes (calculation, collection and control), in addition to the fight
against illicit financial flows and tax evasion.

In this context, many researchers believe that a developed financial
system can be considered as a determining factor in the increase in taxable
economic activities, and in the growth of the demand for goods and services
leading to new investments and hence an increase in the tax base. On the
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other hand, some studies have confirmed that the presence of an
underdeveloped financial sector is one of the factors contributing to the
decline in the level of tax revenues. In addition, some studies such as that of
(Bittencourt, Gupta, & Standar, 2014) and (Capasso & Jappelli, 2013), have
shown that financial development plays an important role in reducing the
size of the informal economy, and consequently, the increase in tax
revenues; these results are similar to those of (Blackburn & Bose, 2012)
which confirm that the lower financial development level, the higher the
rate of tax evasion and the size of the shadow economy and from it are
great. Similarly, (Pyle, 1989) confirms that one of the consequences of the
shadow economy is the existence of a portion of the non-taxable income;
and its effect on the production of reliable and accurate statistics; this lack
of data prevents policymakers from assessing the potential impact of major
changes to the tax system (Tanzi & Zee, 2001, p. 2).

problematic:

It is clear from the information above that the financial sector
development could be considered as one of the important determinants of
tax revenue, which some researchers have pointed out when trying to
examine and analyze the impact of financial development on taxes.

This relationship has received little attention in developing countries,
and has not yet been treated, at our sources, on the Algerian economy. This
leads us to reflect on the problematic of this research by asking the
following question:

What is the impact of the activities of the banking and non-banking
financial system on the non- oil tax revenues perception in Algeria?
Hypothesis to test:

To answer this problem, our study is based on the following
hypothesis:

Algeria's financial system, both banking and non-banking, is very
underdeveloped and unable to play its role in improving the non-oil tax
revenues perception.

This study was divided as follows:
* Introduction.
= Methods and Materials.
= Results and discussion.
» Conclusion.
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2. Review of the empirical literature:

There have been fewempirical studies that focused on analyzing the
interaction between financial development and tax collection. In one of
the recent studies, we may might mention (Akgay, Sagbas, & Demirtas,
2016) who investigated therelationship between financial development
(banking and non-banking) and direct tax revenues in Turkey by
analyzing the monthly data for the period 2006-2014. In order to study
the long-run equilibrium relationship between variables, researchers
used two tests to determine co-integration; the first test is that of
(Johansen & Juselius, 1990), while the second one is that of(Hatemi,
2008). At this level, the results showed that there is an integrating
relationship between financial development and direct tax revenues.

The researchers also used the VECM model to study the short
and long-run relationship between the different variables, and also the
Granger causality test to examine the causal relationship.The results
confirmed that financial development, both banking and non-banking,
affected direct tax revenues in long-run and that the banking sector
affected direct tax revenues only in the short-run. Similarly, (Bayar &
Karamelikli, 2017) have attempted to study the interactive relationship
between tax revenues and the main indicators of financial
development, represented by the banking sector development and the
stock market in Turkey, using monthly data for the period 2006-2016.
To achieve the objective of this study, the ARDL method was used.

The results showed that the banking sector development and the
stock market would have had a positive impact on the total tax
revenue, if the relationship between them were considered a non-
linear one. On the other hand, the results would have given no
relationship between them if the nonlinear relation were ignored. For
their part, (Assadzadeh & Fouman Ajirlou, 2017) examined the impact of
banking and stock market activities on Iranian tax revenues, using
the ARDL model for seasonal data for 2000-2013.The results of the
model estimation indicated that banking and stock market activities
had a position and significant impact on tax revenues.

In another study, (Ajide & Bankefa, 2017) tried to examine the
effect of the financial system on the tax revenues collection in Nigeria
for the period 1981 to 2014, using the ARDL method, by testing the
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causal relationship, by analyzing theimpulse response function(IRF),
and performing the variance decomposition.The results indicated that
the variables of the financial system, namely the stock market
development, the banking sector development, the financial crisis and
the variables of financial integration play a key role in the tax
revenues collection.

In addition, (Akram, 2016) attempted to analyze the role of
financial markets in generating tax revenue in Pakistan, using time series
data for the period 1975-2014. To study the short and long-term
relationship between the variables, the VECM model was used as well
as the Granger test to examine the causal relationship.The results
revealed that, in the long run, the number of bank branches and market
capitalization has a positive and significant impact on tax revenue. While
credit to the private sector has a bidirectional relationship with tax revenue,
public sector credit has an insignificant impact. In the short run, only the
number of bank branches and market capitalization has a significant impact
on tax revenue. On the other hand,(Ilievski, 2012) used both theoretical
and empirical study to determine which component of the financial
sector would have an impact on the government's ability to increase
tax revenues. The study was divided into three axes; the first axis was
devoted to study the role of the banking sector as a mechanism for
application and collection of taxes, and this was done by conducting
an econometric study on a sample of 116 countries between 1990 and
2008. The results showed that the banking sector had a big impact on
tax revenues.

The second axis was devoted to studying the impact of financial
markets on the level of tax revenues, by conducting an econometric
study on a sample of 96 countries for the same period (1990-2008).
The results showed that financial markets have a positive impact on
the government's ability to increase tax revenues.In the third axis, the
researcher studied the effect of financial liberalization on tax revenues
by conducting an econometric study of a sample of 126 countries for
the same period. The results showed that financial liberalization had a
positive impact on the level of tax revenues.

The recent work of (Taha, Colombage, Maslyuk, & Nanthakumar,
2013) where they examined the relationship between direct tax
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revenue and banking and non-banking activities in Malaysia’s
financial system, using monthly data for the period 1997-2008. The
existence of the long run equilibrium relationship between tax revenue and
the financial system was investigated using the autoregressive distributive
lag (ARDL) bounds testing approach to co-integration. They find a long-run
equilibrium relationship between the financial system and tax revenue in
Malaysia. The short-run dynamic relationship between direct tax revenue
and financial system was investigated using the vector error correction
model (VECM). The estimated ECTt—1 coefficient indicates a relatively
fast speed of adjustment from short-run disequilibrium to long-run
equilibrium. The Granger causality tests reveal unidirectional causality
running from stock market towards direct tax revenue, indicating that an
increase in stock market activities is likely to improve the collection of
direct tax revenue. Overall, the results show that the impact of the financial
system on direct tax revenue is more profound in the short run than in the
long run.

3. Level of tax revenues in Algeria:

The Algerian tax system, like other tax systems, has undergone
several reforms responding to the social and economic fluctuations
experienced by the country, the most important of which, among others,
being the reforms adopted in 1992 to establish a system effective, clear and
able to gradually free the Algerian economy from hydrocarbon revenues.

The objective of these reforms was to broaden the tax base,
increase the rates of certain taxes and reduce others, introduce new taxes,
value-added tax (VAT), income tax (IT), corporate profit tax (CPT) ..., and
to eliminate others, which will lead us to highlight the evolution of tax
revenue mobilization by focusing on the period following these reforms. To
do this, we will use the budget revenue / GDP ratio; i.e., the total budget
revenue (excluding social security) as a percentage of Gross Domestic
Product (GDP), as an indicator of changes in the level of tax levies, and in
as the most widely used indicator in tax studies, and which is generally used
by the OECD in its annual publications on public budget statistics to
measure the importance of levy for member countries (OCDE, 2000, p. 31).

Figure (1) shows that the evolution of budget revenue reported
GDP has been on an upward trend, but was not stable. This ratio increased
from 26.91% in 1993 to 39.11% in 2012, and began to decline in 2014
following the unfavorable oil market crisis, and then stabilized around 27%
in 2017. The budgetary revenue increased from DZD 5110,1 billion in 2016
to DZD 6182,8 billion in 2017, which is an increase of 21% (+ DZD 1072,7
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billion), this increase mainly stems from oil revenue (central bank of
Algeria annual report, 2017, p 45). For comparison, the budget revenue /
GDP ratio was 34.3% in 2016 for the OECD area(OCDE, 2018, p. 51).

Fig. 1. Evolution of budget revenue as a percentage of GDP in Algeria 1993-
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Source: Authors based on International Monetary Fund Statistics.
Much of the increase (or decrease) in budget revenues is
attributable to oil revenues; this can be illustrated by the figure (2).
Fig. 2. Evolution of oil and non-oil tax revenues in Algeria from 1993 to 2017
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Source: Authors based on International Monetary Fund Statistics.

Figure (2) highlights, in a very clear way, the predominance of oil-
tax revenues, whose total tax revenue weight was close to 60% during the
period 1993-2017, confirming the continued dependence of the economy
Algerian oil tax revenue as a primary resource to finance the public
treasury. This is interpreted by the increased vulnerability of the Algerian
economy to fluctuations in international oil prices, which reflects the
inability of the Algerian economy to overcome this dependence and the
failure of reforms and efforts. In recent years (2012-2017), the weight of oil
revenues relative to total tax revenues has been significantly reduced,
giving way to ordinary (non-oil) taxation. This change is primarily due to
the drop in oil prices since 2014, and the large-scale tax and economic
reforms led by Algeria mainly since 1991; on the other hand, the evolution
of customs duties and value added tax revenues, in line with the increase in
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the volume of imports, particularly those of consumer goods and
intermediate goods.
3.1 Trends and Composition of Non-QOil Tax Revenue:

Because of its importance, not only as a relatively stable and
necessary resource for mobilizing state revenues and financing for
development, but also as an increasingly important mechanism for
achieving various economic and social goals the non-oil tax system in
Algeria has received a great deal of attention from the authorities.

Figure (3) shows the predominance of indirect taxation to the
detriment of direct taxation. Tax revenues on goods and services account
for an average of 41.29 % of non-oil tax revenues for the period 1993-2017,
which confirms that Algeria would have been dependent on indirect taxes
as both an average important to obtain non-oil tax revenues and to achieve
many economic and social objectives, and one of the effective tools that the
government could use to balance supply and demand.

Customs duties revenues, as indirect taxes, were generally stable,
with an average of 21.19 % for the period indicated above, but have started
to decline in recent years. The lowest rate was 14.02% recorded in
2010. Tax on income and profit revenues remained stable at an average of
26.62 % of total non-oil tax revenue between 1993 and 2008, but exceeded
40 % thereafter. This remarkable growth could be seen as a logical
consequence of wage increases in some areas of public administration at
that time.

Fig. 3. Evolution of different taxes constituting non-oil taxation in Algeria
1993- 2015
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Source:  Authors based on International Monetary Fund  Statistics.
The relative importance of indirect taxes (Customs duties and taxation on
goods and services) increased on average by 62.48%, while the relative
importance of taxes on income and profits decreased contrary to what has
been registered in developed countries.

544



The impact of financial system activities on Non-oil tax revenue collection in
Algeria: Application of ARDL approach

4. Methods and Materials :

To achieve the objective of this study, we will use the analytical
approach to assess the performance and effectiveness of fiscal policy in
revenue mobilization, as well as the econometric approach, using the
ARDL model, to analyze and measure the impact of financial sector
development on the collection of ordinary tax revenues in Algeria,
distinguishing the effects of the development of financial markets from
those of the banking sector.
4.1Data and variables description:

In this study, we used the annual data covering the period of 1999 to
2017. This period was selected based on the availability of these data. Table
(1) presents the data used and their sources. It is worthy to note that the data
is transformed into logarithm so that the estimated parameters can be
interpreted as elasticity.

Table 1.Description of variables and sources of data

Variable Symbol Source of data
Total non-oil tax revenue as a percentage of NOT National Office of
GDP (in log). Statistics(NOSAlgeria).
Market capitalization as% of GDP (in log). MC Authors from the Algiers Stock
Exchange.
Domestic credit provided to the private sector DCPR | World Development Indicators (The
(in log). World Bank).
Domestic credit provided to the public sector (in | DCPU | World Development Indicators (The
log). World Bank).
Number of bank branches and financial NBB AuthorsfromNOS.
institutions per 100,000 adults (in log).

Source: Authors
4.2 Model specification:

The model applied for this study is inspired by the models used in the
work of (Ilievski, 2012), (Taha, Colombage, Maslyuk, & Nanthakumar,
2013), (Akram, 2016), which express the linear relationship between tax
revenues and financial development described in the following formula:

TR= f (Financial System)...(1).

Since the financial system includes many components, including
banking and stock market activities, and the logarithm is applied to all
variables, the model can be restated as follows:

NOT=f (LMC, LNBB, LPRVC, LPUBC)... (2).
This equation can be reformulated as follows:
LNOT; = ay + b;LMC; + b,LPRVC, + b;LPUBC; + b,LNBB; + &; ... (3)
where:
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The dependent variable NOT,: Total Non-oil tax revenue as a share of
GDP.
The explanatory variables:
= LMC: Market capitalization as a percentage of GDP as an indicator
of financial market development.
* LPRVC;: Domestic credit provided to the private sector (Banks and
financial institutions) as a percentage of GDP.
= LPUBC;: Domestic credit provided to the public sector (Banks and
financial institutions) as a percentage of GDP.
= LNBB;: Number of branches of banks and financial institutions for
1000000 adults.
L: Natural logarithm.
The financial development indicators of this model have been
integrated as potential determinants of Non-oil tax revenues, as they can
potentially influence tax revenues by reducing informal economy activities
and positively influencing economic activity.
4.3 Empirical Methodology:

To analyze the impact of the financial development sector on the Non-
oil tax revenues collection in Algeria, the ARDL model, developed by
(Pesaran , Shin , & Smit, 2001), will be used while distinguishing the
effects of the financial development market from those of the banking
sector.There are several advantages to using this dynamic model:Firstly, it
is preferable when dealing with variables that are integrated of
different order, I(0), I(1) or combination of the both. Secondly,
contrary to Johansen's co-integration method, it is robust when there 1s a
single long run relationship between the underlying variables in a
small sample size, which corresponds to the sample size used in this study
(19 observations). However, this model will crash in the presence of
integrated stochastic trend I(2) (Nkoro & Uko, 2016, p. 64) . Thirdly,
the ARDL approach deals with the endogeneity of certain variable
regressions by providing long-term estimates and significant t-
statistics. Fourthly, The ARDL approach also enables the
simultaneous identification of the short and long-term effects of a
variable (GOVDELI, 2019, p. 125). In addition, this model also takes
sufficient numbers of lag and directs the data generating process in a
general specific modeling framework (Yimer, 2017, p. 133). According to
the study by (Pesaran & Shin, 1995) and that of (Pesaran H. , 1997), we
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can reformulate model 3, in a dynamic framework to the ARDL model as
follows:

p
ALTR, = ag + Z a, ALTR,_;

i=1
q q q

q
+ Y a3 ALMC,_; ) a3 ALPRVC,_; ) a,ALPUBC,_; ) asALNBB,_;
;2 tL;C% tl;4 tl;S t—-i
+ byLTR,_y + b,LMC,_; + b;LPRVC,_; + b,LPUBC,_; + bsLNBB;_,
+&...(4)
Where:
oo: Intercept.
aj, ay, a3, a4, as: Parameters of the short-run relationship.
by, by, b3, by, bs: Parameters of the long-run relationship.
p, q: The lag lengths.
.. The error term.
In order to test co-integration among variables, the Wald F-Statistics
for testing the join hypothesis has to be compared with the critical values as
tabulated by (Pesaran , Shin , & Smit, 2001).

The representation of the error correction of the ARDL model is given
by:

P
ALTRt = Qg + Z aq ALTRt_L

i=1
q q q

q

+ Z a, ALMC,_; Z as ALPRVC,_; Z a, ALPUBC,_; Z as ALNBB,_,
i=0 i=0 i=0 i=0

+0u;_q + & ... (5)

Where:

aj, ay, a3, a4, a5: Parameters of the short-run relationship.

0: Adjustment rate coefficient (correction coefficient), which should be
negative, as it indicates the rate at which the short-term relationship is close
to the long-run equilibrium relationship.

€. The term of errors

5. Results and discussion:

5.1 Stationary Test:

We tested the stationary of the different series, using the Phillips and
Perron (PP) test (1998). The results indicate that all variables are stationary
in first difference I (1), which means that the co-integration test could be
applied.
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5.2 Cointegration test of Pesaran, et al. (2001):
5.2.1 The choice of the optimal Lag Length for the ARDL Model:

In this study, we applied AIC for lags selection.Figure (4) shows that
the model ARDL (2,0,2,2,2) is optimal among the 19 other models, because
it gives us the smallest value of AIC and offers us a model without the
problem of autocorrelation errors, no problem of heteroscedaticity.

Fig. 4. Optimal Lag Length (p, q)
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5.2.2 ARDL Bounds Test:
It is clear from Table (2) that the Calculated F-statistic is greater than
the upper bound critical value proposed by (Pesaran , Shin , & Smit, 2001)
for the different thresholds of significance (1%, 5%, 10%). These results
confirm the rejection of the null hypothesis of the absence of a long-run
relationship.

Table 2.ARDL Bounds Test
Calculated F-statistic | Significancelevel Critical value
LowerboundI(0) | UpperboundI(1)
15.46 10% 2.45 3.52
5% 2.86 4.01
1% 3.74 5.06

Source:Author’scalculations.
5.3 Estimating long-run relationships among variables:

As shown in Table (3), all the estimated parameters of the explanatory
variables are not significantly different from zero, with the exception of the
number of bank branches and financial institutions that was significant at
10%, though having a negative sign. This confirms that the increase in the
tax revenues perception in the long-run in Algeria is subject to other
determinants and factors (economic and non-economic) and that the main
financial development indicators (financial market development indicator,
banking sector indicators) have had no impact on the government's ability
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to increase tax revenues in the long-run, confirming the inefficiency of the
Algerian financial system (banking and non-banking) to improve taxation
revenue collection in the long-run, which requires reforms that will improve
the performance of the financial sector.

Table 3.The estimated long-run coefficients

Variables Coefficient Standard error t-Statistic P-value
LBB -22.86 10.36 -2.21 0.0919
LSM -0.42 0.54 -0.77 0.4866

LPRVC 4.56 2.36 1.93 0.1258
LPUBC -0.54 1.39 -39.52 0.7171

Source:Author’sestimates.
5.4Short-Run Coefficients Estimates of Model:

The short-run relationship is estimated using the Error Correction
Model (ECM) according to equation (5) mentioned above. The results
presented in Table (4), indicate that the estimated error correction
coefficient (CointEg (-1)) is negative and significant at a level of 5%,
confirming the existence of a correction mechanism error. This coefficient,
expressing the degree to which the tax revenue variable will be recalled to
the long-run target, is estimated at -0.29 for our ARDL model. In other
words, the difference in the short-run tax revenue index will be corrected in
the long-run by 29% of each period until it reaches a long-run equilibrium.
Moreover, the results showed that the index of change in the banking sector
(credit to the private sector) is essentially different from zero, indicating
that the banking sector development seems to have a positive and
significant effect on the perception of short-run.

The value of market capitalization relative to GDP has had a negative
impact, but it is low, which could be explained by the poor performance and
inefficiency of the Algerian financial market. Whereas the second indicator
of the banking sector development (credit to the public sector) was not
statistically significant, and this indicates that public sector credit had no
effect on the tax revenues generation. This could be explained by the non-
productive use of public loans.
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Table 4. The estimated short-run coefficients
Variables Coefficient Standard error t-Statistic P-value

Constant 3.63 0.29 12.34 0.0002
ANOT; -0.21 0.07 -2.75 0.0513
ALSM; -0.31 0.05 -6.29 0.0033

ALSM.., 0.15 0.03 5.52 0.0053

ALPRVC, 1.74 0.12 14.1 0.0001

ALPRVCy, -0.24 0.09 -2.65 0.0569
ALPUBC; 0.05 0.08 0.55 0.6124
ALPUBCy, -0.73 0.08 -9.47 0.0007
CointEg(-1) -0.29 0.02 -12.43 0.002
R-sq 0.97 DW 2.74

Source:Author’sestimates.
5.5 Robustness tests of the estimated ARDL model:

To test the validity of the estimated ARDL model we used some tests.
The results obtained, presented in Table (5), confirm the absence of serial
correlation, the absence of heteroscedasticity, and the normality of the
residues.

Table S. Diagnostic tests of ARDL model

Tests Statistic Value Prob
Autocorrelation: F- Statistic 5.46 0.15
Breusch-Godfrey chi-squared 1437 | 0.0008
Normality: Jarque-Bera 243 0.29
Jarque-Bera
Heteroskedasticity: F- Statistic 0.23 0.97
Breusch-Pagan-Godfrey ™ s onared 700 | 085

Source: Author’scalculations.
5.6 Stability test of the model:

Figure (5) shows that the both CUSUM and CUSUMQ remain, at all
times, within the area restricted by the lines, thus, the estimated ARDL
model is effective with stable recursive residuals.
Fig. 5. CUsUM and CUSUM
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6. CONCLUSION:

Although economic theories do not fully mention the relationship
between financial, banking and non-banking activities, and tax revenues,
many studies have attempted to analyze them. This study was conducted to
determine the impact of the financial system activities on the tax revenues
collection in Algeria for the period from 1999 to 2017, applying the ARDL
model.

The results have shown that the financial sector activities, banking and
non-banking, do not play a central role in the tax revenues collection in
Algeria in the long-run, which confirms that the increase of the latter (tax
revenues collection ) is subject to other determinants and factors (economic
and non-economic). Based on the empirical results obtained, our
hypothesis, which assumes that Algeria's financial system; both banking
and non-banking, is very underdeveloped and unable to play its role
in improving the Non-oil tax revenues collection, is confirmed. This means
that the main financial development indicators (financial market
development, changes in the banking sector) have had no long-run impact
on the government's ability to increase tax revenues, therefore confirms the
inefficiency of the Algerian financial system activities to improve long-run
revenue collection, which requires reforms to improve the financial sector
performance.

The short-run dynamic model estimate yielded mixed results: credit to
the private sector had a positive and significant impact on tax revenue
generation, while public sector credit had no effect and could be explained
by the non-productive use of loans. On the contrary, the coefficient of
variation of the financial market development index had a negative impact,
though weak. This supports the assumption of poor performance and
inefficiency of the Algerian financial market.

All in all, from these results, Algeria is invited to do more to create an
appropriate financial system that will help generate tax revenue by
strengthening the stock market's activities and offering investment
incentives, generating more tax revenues. Especially since the development
of financial markets is negatively related to the informal economic size. In
addition, the government should promote additional banking activities that
might well help generating tax revenues in the short- and long-run.
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