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Abstract

This paper examines the tax revenue and public spending nexus in Cote d’Ivoire in a multivariate framework
using real Gross Domestic Product (GDP) as measure of economic growth over the period 1960 to 2019. The
cointegration link among variables used ARDL, FMOLS, and DOLS estimators while the causality among
variables was established employing Granger (1969) causality test and Toda and Yamamoto (1995) non-Granger
causality test. Cointegration analysis affirms the existence of a long-run relationship between variables. The
results of the causal analyses show a unidirectional causality running from tax revenue to public spending,
supporting the "tax-and-spend" hypothesis. This implies that the Ivorian government does not first engages in
spending and then later, to pay for this spending, it collects tax revenue. Because such a situation will exacerbate
fiscal imbalance bearing in mind all the difficulties of collecting tax revenue in Cote d'Ivoire. Based on these
findings, a credible strategy should focus more on spending cuts rather than look for ways to raise revenues.
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1. Introduction

The relationship between tax revenue and public spending continues to be debated in the economic literature. In
this regard, four theoretical points of view can be highlighted. The authors of the first point of view argue that
public spending can have virtuous long-run effects on the economy, especially when used to finance public
infrastructure, research and development, education and health (Barro, 1990; Lucas, 1988; Romer, 1990). This
view is opposed by the view that budget deficits caused by expansionary fiscal policy can have a negative impact
on the economy through its perverse effects on interest rates, inflation, savings and investment (Alesina and
Ardana, 1998; Blanchard and Perotti, 1999; Giavazzi and al. 2000). As for the third point of view, the
proponents of this point of view favor the idea of fiscal policy neutrality by attributing to private agents a
capacity to anticipate state actions (Barro, 1974). Finally, the fourth point of view promotes the idea that
restrictive fiscal policies can have positive effects on the economy (Giavazzi and Pagano, 1990).

However, the empirical results on the question are still mixed. Indeed, results in favor of the above four
points of view have been found in economic literature. The fundamental question of this paper is therefore to
know what is the meaning of the relationship between tax revenue and public spending in Cote d'Ivoire? In other
words, does the growth in public spending lead to an increase in tax revenue or does the growth in tax revenue
increase public spending? On the other hand, given that the objective of collected tax revenue as well as that of
public spending incurred is to boost long-run economic growth, then the other relevant question is whether there
is a cointegrating relationship between tax revenue, public spending and economic growth approximated by real
Gross Domestic Product (GDP) in the long-run?

The main objective of this paper is to study the relationship between tax revenue, public spending and
economic growth in Cote d'Ivoire. This specifically involves examining the causal relationship between tax
revenue and public spending and assess the long-run effect between tax revenue, public spending and economic
growth. This is a contribution to the empirical literature on the relationship between tax revenue and public
spending and their impact on long-run in Céte d'lIvoire. To do this, the cointegration methods and causality tests
will be used.

The rest of the paper is structured as follows. Section 2 is devoted to the literature review on the
relationship between tax revenue and public spending. Section 3 describes the data of the study and presents the
econometric methodology while Section 4 presents the empirical results. Finally, section 5 concludes the paper
and discusses the implications of economic policies.

2. Literature Review

The relationship between tax revenue and public spending has given rise to an abundant literature, both
theoretical and empirical. As mentioned in the introduction, the relationship can be divided into four hypotheses
namely: (i) tax-and-spend hypothesis, (ii) spend-and-tax hypothesis, (iii) fiscal synchronization hypothesis and
(iv) institutional separation hypothesis. Thus, the theoretical points of view as well as the empirical results are
diverse and do not allow to reach a consensus on the direction of causality between the two variables. We
discuss each hypothesis on a theoretical level as well as some empirical results supporting this hypothesis.
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The first stipulates a causality going in the direction of tax revenue towards public spending (tax-and-spend
hypothesis). According to this assumption, public spending always adjusts, upward or downward, to any change
in the level of budget revenue (Friedman, 1978; Anderson and al., 1986). Thus, an increase in tax revenue today
would lead to an upward readjustment of public spending in the future. Under this assumption, tax hikes are not
the right strategy since higher tax revenue would lead to higher public spending. Buchanan and Wagner (1978)
share the same view that tax revenue cause government spending but consider a negative causal relationship. The
tax-and-spend hypothesis has been supported by the following empirical studies: Brackley (1986), Manage and
Marlow (1986), Marlow and Manage (1987) and Bohn (1991) for USA ; Owoye (1995) for Japan and Italy ;
Darrat (1998) for Turkey ; Park (1998) for Corea ; Koren and Stiassny (1998) for United Kingdom, Germany
and USA ; Chang and al. (2002) for Taiwan, South Korea, United Kingdom and Japan ; Chang and Ho (2002a)
and Fuess and al. (2003) for Taiwan ; Darrat (2002) for Lebanon and Tunisia ; Payne and al. (2003) for Croatia ;
Cheng (1999) for Colombia, Dominican Republic, Honduras, and Paraguay ; Ewing and Payne (1998) for
Colombia, Ecuador and Guatemala ; Ahiakpor and Amirkhaldi (1989), Fasano and Wang (2002) for Bahrain,
Oman, and the United Arab Emirates ; Guajardo and Pagan (2003) for Mexico ; Narayan (2005) for Indonesia,
Singapore, Sri Lanka and Nepal ; Keho (2010) for Cote d’Ivoire ; Aworinde (2013) for Nigeria ; Obeng (2015)
for Ghana ; Mohanty and Mishra (2017) for India ; Yinusa and Adedokun (2017) for Nigeria.

The second hypothesis postulates an inverse relationship going in the direction of public spending towards
tax revenue (spend-and-tax hypothesis). According to this hypothesis, governments spend first and then increase
tax revenue to finance their spending again (Peacock and Wiseman, 1979). These authors point out that the
occurrence of economic, social and political upheavals generally leads to an increase in taxes initially used to
finance the required increase in public spending. This is like the Ricardian equivalence theorem of Barro (1974).
Following the Ricardian equivalence theorem, Barro (1974) shows that in the absence of fiscal illusion, an
increase in public spending always leads to an increase in taxes. Studies providing support to the spend-and-tax
hypothesis include Anderson and al. (1986), von Furstenberg and al. (1986), Ram (1988a), Jones and Joulfaian
(1991), Joulfaian and Mookerjee (1991) and Islam (2001) for USA ; Hondroyiannis and Papapetrou (1996) and
Vamvoukas (1997) for Greece; Dhanasekaran (2001) for India ; Mithani and Khoon (1999) for Malaisia ; Koren
and Stiassny (1998) for France ; Carneiro and al. (2004) for Guinea-Bissau ; Dogan (2013) for Turkey ;
Paleologou (2013) for Greece ; Lukovic and Grbic (2014) for Serbia ; Nwosu and Okafor (2014) for Nigeria ;
Tiwari and Mutascu (2015) for Romania ; Abdulrasheed (2017) for Nigeria.

The third hypothesis supports the idea of bidirectional causality between tax revenue and public spending
(Musgrave, 1966; Meltzer and Richard, 1981). There would thus be an assumption of synchronization in the
decisions of tax revenue and public spending through an analysis of the costs and benefits of alternative
programs. Some empirical studies have succeeded in establishing a bidirectional causality between tax revenue
and public spending, thus validating the hypothesis of synchronization of tax revenue and public spending
decisions. Evidence supporting the fiscal synchronization hypothesis was reported by Miller and Russek (1990),
Owoye (1995) for USA ; Bath and al. (1993) for India ; Hasan and Lincoln (1997) for United Kingdom ; Cheng
(1999) for Chile, Panama, Brazil and Peru ; Li (2001) and Chang and Ho (2002b) for China ; De Castro and al.
(2004) for Spain ; Baffes and Shah (1994) for Argentina and Mexico ; Ewing and Payne (1998) for Chile and
Paraguay ; Fasano and Wang (2002) for Kuwait, Qatar and Saudi Arabia ; Baghestani and AbuAl-Foul (2004)
for Jordan ; Phiri (2016) for South Africa ; Al-Zeaud (2014) for Jordan ; Takumah (2014) for Ghana ; Ibrahim
(2017) for Nigeria ; Aworinde and Ogundipe (2015) for Nigeria ; Athanasenas and al. (2014) for Greece;
Paleologou (2013) for Sweden and Germany.

Finally, the fourth hypothesis considers the possibility of independence in the determination of tax revenue
and public spending. This independence would be due to an institutional separation of the functions of allocation
and taxation of resources (Hoover and Sheffrin, 1992). According to the authors of this hypothesis, decisions on
public spending and tax revenue are made independently of each other due to the divergent views and interests
of different parties or groups. Empirical results in favor of the independence hypothesis have been found by
Hoover and Sheffrin (1992), Baghestani and McNown (1994) for USA; Ram (1988b) for India, Panama,
Paraguay and Sri Lanka; Narayan (2005) for India, Malaysia, Pakistan, Thailand and the Philippines.

The review of empirical literature shows that the question of the direction of causality between tax revenue
and public spending is far from finding a definitive answer. The results depend on the country, the data but also
the methodologies used to conduct the causality tests. The lack of unanimity in the empirical results may be due
to differences in traditions of economic policies, methodological issues as well as the data.

3. Data and Econometric methodology

This paper seeks to examine which of the four assumptions set out above characterizes the temporal relationship
between tax revenue and public spending in Cote d'Ivoire and how these variables affect each other in the long-
run. To do this, we first apply the cointegration approach of Pesaran and al. (2001) to examine the long-run
cointegration relationship between the variables. Also, to capture long-run effects between the variables we use
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the FMOLS and DOLS estimators to check robustness. Secondly, we analyze causality in the sense of Granger
(1969) and the approach of Toda and Yamamoto (1995).

3.1. Data

This paper uses annual data on tax revenue (T), public spending (S) and Gross Domestic Product (Y) as measure
of economic growth over the period 1960 to 2019. Data are viewed in real terms using the Gross Domestic
Product deflator. In addition, the variables are expressed in logarithmic form. From a statistical point of view,
this transformation makes it possible to reduce the variance of the series and thus increase the probability to
obtain stationary series in first differences. From an economic point of view, the logarithmic transformation
allows us to interpret, on the one hand, the series in first differences in terms of growth rate and, on the other
hand, the relationships between the variables in terms of elasticities. Nominal data on tax revenue, public
spending and nominal Gross Domestic Product are taken from the BCEAO 2020 database. The Gross Domestic
Product deflator is taken from the World Bank 2020 database.

3.2. Econometric methodology

The empirical methodology of this paper unfolds in three steps. The first step examines the stationarity of the
variables using unit root tests. The second step tests the presence of long-run relationships while the third step is
to carry out causal relationships among the variables.

The first step determines the order of integration of each variable. For this purpose, we use the standard
tests of Dickey-Fuller Augmented (ADF, 1979), Phillips and Perron (PP, 1988) and Elliott and al., (DF-GLS,
1996). However, some authors have shown that these standard tests are biased in favor of not rejecting the
hypothesis of non-stationarity when the series studied presents a structural change (Perron, 1989; Zivot and
Andrews, 1992). The period of analysis of the paper comprises several phases of evolution of the Ivorian
economy, namely the period of crisis and structural adjustment (1981-1993), the post-devaluation period (1994-
1999), the period socio-political instability (2000-2011) and finally the period of socio-political stability (2012-
2019). These phases are likely to distort unit root tests if they are completely ignored. To take this potential bias
into account, we use the test of Zivot and Andrews (1992). This test has the advantage of not requiring the a
priori specification of the possible timing of structural breaks. The break dates are endogenously determined
within the model. We use two versions of the Zivot and Andrews (1992) sequential trend break model. Model A
allows for a change in intercept while model C allows for a change in both the intercept and slope. Model A
involves running the following regression:

AH, = p+Bt+6DU.+aH,_,+3E,CAH,_; + e, (1)
Model C takes the following form:
AH, = p+ ft+6DU, +yDT, +aH,_, + XL, CAH,_; + e, @)

where 4 is the first difference operator, DU; and PT: are dummy variables for a mean shift and a trend shift
defined as: DUz =1 i¢t =Ty and 0 otherwise; DT, =t — Tyift > Ty and 0 otherwise. The k extra

regressors are included to address the problem of autocorrelation in the error term €. A test of the unit root

hypothesis has the null & = 0. The alternative hypothesis is that the series H: is trend stationary with a

structural break in the trend function. The searching for breakpoint (T5) is performed by running a set of

regressions and by choosing the breakpoint for which the t-statistic Tz for @ is minimized.

The second step examines the possible presence of a cointegrating relationship between tax revenue, public
spending and GDP. Several procedures have been suggested to test for the presence of cointegration between
two or more variables. We apply the approach proposed by Pesaran and al. (2001) which is based on
autoregressive distributed lag model (ARDL). The main advantage of this approach is that it can be applied
regardless of the orders of integration of the regressors. Thus, it reduces the uncertainties inherent in preliminary
unit root tests. Another advantage of the test of Pesaran and al. (2001) is that it is relatively more efficient for
small samples in which the order of integration of the variables is not well known or might not necessarily be the
same. This method has been shown to provide unbiased estimates of long-run coefficients and valid t-statistics
even when some explanatory variables are endogenous (Inder, 1993). The ARDL bounds testing approach to
cointegration is based on the following error-correction model:

AS, = a, +0,D.+ 5,5, + 5T,y + Y, +E?=1 8:AS,_; +E?=D'}I:'ﬂTc—:' +E?=n ;Y + & (3)

Where A is the difference operator, D, = {D 10 D 2:-] denotes a vector of dummy variables capturing the
periods of crisis from 1978, post devaluation and adoption of the convergence criteria in 1994: Dy =1y

t < 1977 and zero otherwise; D2¢ = Lfor t < 1993 414 zero otherwise. D¢+ T and ¥, genote the real
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public spending, the real tax revenue and the real GDP respectively. Equation (3) is estimated using each
variable as the dependent variable. The presence of long-run relationship is tested by restricting coefficients of
lagged level variables equal to zero. In other words, the null hypothesis of no long-run relationship is:

Hy: 1= B2 = B3 =0 Tnis hypothesis is tested by an F-test. The asymptotic critical values are provided
by Pesaran et al. (2001). However, it should be noted that the critical values provided by Pesaran et al. (2001) are
calculated based on large samples of the order of 500 and 1000 observations, and 2000 and 40000 replications,
respectively. Thus, Narayan (2005) produced a new set of critical values for small samples ranging from 30 to 80
observations. The sample size is not large (60 observations), so we use the critical values provided by Narayan
(2005). In addition, the ARDL procedure is sensitive to the selection of the lag structure (p). In this study, the
maximum lag length on each variable was set to one and the optimal lag structure was selected using the Akaike
Bayesian information criteria (AIC). Also, the dynamic ordinary least squares (DOLS) of Stock and Watson
(1993) and the fully modified ordinary least squares (FMOLS) of Phillips and Hansen (1990) model are
employed for a robustness check. DOLS model avoids endogeneity and serial correlation problems by
incorporating the first difference of nonstationary regressors and also the leads and lags of the first difference
regressors (Stock and Watson 1993) while the FMOLS model as OLS estimators might appear to be inconsistent
and biased as a result of potential multicollinearity, endogeneity, and serial correlation problems.

The third step concerns the causality tests between the variables since the main purpose of our study is to
establish the causal linkages between tax revenue and public spending with GDP as a control variable. To do this,
we apply the Granger (1969) causality approach and procedure of Toda and Yamamoto (1995). Accordingly, the
Granger causality test within the VECM will be based on the following regression:

AS, = a, +Z?=1 B1:AS; +E?=1T1:“'1Tc—:‘ +E?=1 @pi¥ i +Agee g +m D+ g, 4)

AT, = ag +E?=1 B2 S, ; +E?=1T:-'ﬁTc—:' + E?:l oY os + g8y +m D + g, (5)

L

where Et—1 stands for the lagged error correction term derived from the long-run cointegrating relationship.
An error correction model enables one to distinguish between long-run and short-run Granger causality and
identify two different sources of causality. The short-run dynamics are captured by the individual coefficients of
the lagged differenced terms. The statistical significance of the coefficients of each explanatory variable are used

to test for short-run Granger-causality while the significance of the coefficients of €t—1 gives information about
long-run causality. It is also desirable to test whether the two sources of causation are jointly significant. To
complement the causality analysis, we also implement the Granger—causality test proposed by Toda and
Yamamoto (1995) as an alternative approach to test for long-run causality. This approach has the advantage of
not requiring pre-testing for cointegration properties of the system and can be implemented irrespective of
whether the underlying variables are stationary, or integrated of different orders, cointegrated or non-
cointegrated. The Toda and Yamamoto procedure essentially involves the determination of the maximum likely

order of integration (@max) of the series in the model and the estimation of the following VAR:

— b=
Zy = Py + Ef:j_ D7 i+ W (6)
where Zt = '[-sr T.Y.)'p*= k + gy and Pi are (3x3) coefficient matrices. Once this augmented

level VAR is estimated, a standard Wald test is applied to the first lagged k explanatory variables to make causal

inference. The last lagged @mazx coefficients are ignored because the inclusion of extra lags is to ensure that the
computed Wald-statistic has an asymptotic chi-square distribution with the degree of freedom equal to the
number of constraints.

4. Empirical Results and Discussion
In the empirical analysis, we proceed as follows. First, we perform a descriptive analysis of the variables. Next,
we apply unit root tests to determine the order of integration of the variables. Third, we apply the cointegration
test and estimate the long-run coefficients. Finally, we test causality using the test of Granger (1969) and the
Toda and Yamamoto (1995) procedure.

4.1. Descriptive statistics

Figure 1 presents the trend of tax revenue and public spending during the sample period. We can see that the two
variables have been oscillating during the period 1960 to 2019. Upon closer examination, Figure 1 clearly shows
that Cote d’Ivoire had a roughly balanced budget during the period 1960 to 1977. The public spending increased
significantly in 1978 exceeding the tax revenue and the gap between tax revenue and public spending has
widened and has tended to persist since 1978. Given the trends depicted in Figure 1, we cannot ascertain whether
the government has been using a policy of tax-and-spend or spend-and-tax rule or whether spend and tax
decision was jointly determined.
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Figure 1: Tax revenue (TR) and Public spending (PS) over time, 1960 - 2019.

We then look at the descriptive statistics for the three variables of the study. The results of the descriptive
statistics of the study are reported in Table 1. In panel A, we can observe that the log of real GDP has an average
level of 25.66 and a standard deviation of 0.66. Also, the log of real tax revenue has an average level of 23.99
and a standard deviation of 0.51. Likewise, the log of real public spending has an average level of 24.15 and a
standard deviation of 0.63. It can also be observed that the standard deviations are very small since the variables
have been transformed into a logarithm. This makes the stationarity of the variables more probable.

In panel B, the correlation matrix indicates a positive relationship between all variables. However,
correlation does not imply causality. A positive correlation between tax revenue and public spending may be
compatible with the public spending hypothesis driven by tax revenue, the tax revenue hypothesis driven by
public spending or a bidirectional causality between tax revenue and public spending or the independence
hypothesis of the two variables. Is there a causality between tax revenue and public spending in Cote d’Ivoire?
The temporal causal relationship between public spending and tax revenue could be any of the four hypotheses.
Table 1 : Descriptive statistics and correlation matrix.

Gross Domestic Tax Revenue
Product (log) (log) Public Spending (log)
Panel A : Summary Statistics
Mean 25.667 23.998 24.158
Median 25.792 24.140 24.333
Std. Dev. 0.662 0.513 0.634
Maximum 26.593 24.656 24.885
Minimum 24.305 22.609 22.180
Observations 60 60 60
Panel B : Correlation Matrix
Gross Domestic Product (log) 1.000
Tax Revenue (log) 0.744* 1.000
Public Spending (log) 0.749* 0.954* 1.000

Notes: * and ** indicate significance at the 1% and 5% levels.

4.2. Unit root tests

Before we proceed to cointegration tests, we must test the order of integration of the variables. To test the
stationarity properties of the series, we begin through applying the unit root tests of Augmented Dickey and
Fuller (1979), Phillips and Perron (1988) and Elliott and al. (1996). These tests are denoted as ADF, PP and DF-
GLS respectively.

The DF-GLS test is a simple modification of the Augmented Dickey-Fuller (ADF) t-test as it applies
generalized least squares (GLS) detrending prior to running the ADF test regression. Compared with the ADF
test, the test has the best overall performance in terms of sample size and power (Elliott and al., 1996). The three
tests have been performed under the model with constant and trend. The results reported in Table 2 reveal that
the series are non-stationary in their levels but become stationary after taking the first difference.
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Table 2 : Résultats des tests de racine unitaire ADF, PP et DF-GLS

Variables Level First difference
I ADF PP DF-GLS ADF PP DF-GLS
Gross Dor(rllg‘;‘c Product — , .51 L5619 2227 8.123% 11.696%  -8,184%
Tax Revenue 2310 2332 11,394 -7.092% 7.095% 7.037*
(log)
Public Spending (log) ~ -3.123  -3.051 1,170 6.220+ 6.214% 6.149*
Critical values : 1% 4121  -4.121 3736 4124 4124 3739
5% 3488  -3.488 3161 3.489 3.489 3164
10% 3172 3172 2.863 3173 3173 -2.866

Note: * and ** indicate significance at the 1% and 5% levels. These tests are relating to the model with constant
and trend.

Given the inability of standard unit root tests to capture structural breaks, we apply the Zivot and Andrews
(1992) sequential one-break test. The test statistics together with the critical values are reported in Table 3.
Clearly, the tests results do not show evidence against the existence of a unit root even when breaks are allowed.
Finally, we can consider the series as realizations of integrated processes of order one (I (1)).

Table 3 : Zivot and Andrews test for unit roots with one structural break

Modéles G;?;Zi?r(?ggc Tax glifg)e nue Public Spending (log)
7ZA -4,386 -3,141 -4,.296
A VCe t. -4,930 -4,930 -4,930
Ty 1979 1987 1990
7ZA -5,031 -3,108 -2,965
C VCe t. -5,080 -5,080 -5,080
Ty 1990 1986 1975

Note: ZA are the Zivot-Andrews 1992 t-statistics. VCe is the exact critical value at the 5% level. Ty indicates the
date of break point. A is the model with intercept while C is the model with intercept and trend.

4.3. Results of cointegration tests

We now examine the presence of a cointegrating relationship between the variables. To do this, we applied the
bounds test of Pesaran and al. (2001). The results of the bounds test F-statistics as well as the critical values of
this test are reported in Table 4 when each variable is considered as a dependent variable. The results indicate
that the null hypothesis of no cointegration can be rejected at the 1% significance level when tax revenue and
public spending is used as the dependent variable. Thus, we can conclude that there exists a long-run relationship
between tax revenue, public spending and GDP when the regressions are normalized on public spending or tax
revenue. This implies that tax revenue, public spending, and GDP have been moving together from 1960 to 2019.
Table 4 : Bounds test results

Dependent variable Fpy Fpyy Cointegration?
Gross Domestic Product 3397 2724 No
(log)
Tax Revenue (log) 5.326* 6.368* Yes
Public Spending (log) 7.682% 8.779% Yes
Exact critical value bounds for F-statistics
Statistic 1% 5% 10%
1(0) I(1) 1(0) 1) 1(0) I
F,; 4.068 5.250 2.962 3.490 2.496 3.346
Fpy 4.748 6.188 3.415 4.615 2.838 3.923

Notes: fir and Fir are the F-statistics for cases II and III, respectively (Pesaran et al., 2001). The exact critical
values are from Narayan (2005). * Denotes the rejection of the null hypothesis at the 1% significance level.

After finding the existence of cointegration relation between the variables, we estimate the long-run and
short-run effects of tax revenue, public spending and GDP. We estimate the long-run relationship using three
different techniques, namely the dynamic ordinary least squares (DOLS) estimator suggested by Stock and
Watson (1993), the fully modified ordinary least squares (FMOLS) introduced initially by Phillips and Hansen
(1990) then extended by Phillips (1995) and the autoregressive distributed lag (ARDL) model from Pesaran and
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al. (2001). This last model has the advantage that it allows simultaneous estimation of the long-run and short-run
relationship. Our use of more than one technique is crucial for the sign on the coefficient on tax revenue because
it will enable us to interpret the Granger causality results correctly.

The results on the long-run are disclosed in Table 5. We can observe in the long-run relationship that tax
revenues have a significant positive effect at the 5% level on public spending. Thus, tax revenue and public
spending are positively related in the long-run. This suggests that an increase in tax revenue has a positive effect
on public spending. In view of the results of Table 5, a 1% increase in tax revenue leads to an increase of more
than 0.80% in public spending. However, the results show that real GDP does not affect public spending. This
indicates that there is no relationship between public spending with economic growth.

Table 5 : Long-run estimates

Dependent variable: Public Spending (log)

Regressor ARDL FMOLS DOLS
Coeff. t-stat. Coeff. t-stat. Coeff. t-stat.
Tax gj;)enue 0.884* 7.182 0.815* 8.723 0.865* 6.165
Gross Dorgz;ic Product 0.020 0.158 0.175%* 2.034 0.129 1.004

Notes: * and ** denotes statistical significance at the 1%, 5% and 10% level.

The short-run dynamics results are reported in Table 6. The coefficient on the lagged error correction term
is significant with the correct sign, supporting the evidence of a stable long-run relationship among the variables.
This coefficient suggests that a deviation from the long-run equilibrium level of public spending in one year is
corrected by 37% over the following year. The elasticity of public spending with respect to tax revenue in the
short-run is positive and statistically significant. In the short-run, tax revenue contributes to public spending.
However, we do not find statistical significance for the GDP. Although cointegration suggests the presence of
Granger causality of some form between the variables, it does not provide information on the direction of causal
relationships. We then examine the direction of causality.

Table 6 : Short-run estimation results

Dependent variable: Public Spending (log)

Regressor Coeff. t-stat. Prob.
A(Tax Revenue (log)) 0.495* 5.468 0.000
A(Gross Domestic Product (log)) 0.228%%* 1.969 0.054
ECM (-1) -0.366* -6.764 0.000

Notes: * and ** denotes statistical significance at the 1% and 5% level.

4.4. Results of causality tests

The results of the causality test of Granger (1969) reported in tables 7 show that there is a positive long-run
unidirectional causality running from tax revenue to public spending. Evidence suggests that tax revenue cause
public spending, which supports the " tax-and-spend hypothesis" that is justified by some previous studies such
as Brackley (1986), Manage and Marlow (1986), Marlow and Manage (1987) and Bohn (1991) for USA;
Guajardo and Pagan (2003) for Mexico; Narayan (2005) for Indonesia, Singapore, Sri Lanka and Nepal; Keho
(2010) for Cote d’Ivoire.

Table 7 : Pairwise Granger test results

Null Hypothesis Obs. F-Statistic Prob. Causality
59 LNPS # LNTR
LNPS does not Granger Cause LNTR 0.073 0.788
LNTR does not Granger Cause LNPS 59 11.450 0.001 LNTR—LNPS

Notes: LNTR denote the log of real tax revenue and LNPS denote the log of real public spending.

Such evidence is further supported by the results of Toda and Yamamoto (1995) procedure reported in
Table 8. These results confirm that there is a positive unidirectional causality running from tax revenue to public
spending. Considering these findings, we can conclude that there is a unidirectional causal link running from tax
revenue, which lends support to the "tax-and-spend hypothesis" for the Cote d’Ivoire. This implies that growth in
public spending in Cote d’Ivoire has been influenced greatly by the availability of funds to finance this spending.
Under this scheme, raising tax revenue to deal with the problem of persistent budget deficits would be
completely effective since higher tax revenue would lead to higher public spending. The government should try
to raise tax revenue to restore fiscal discipline and control the size of its public deficit in the long-run.
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Table 8 : Toda and Yamamoto Granger non-causality tests.

LNTR causes LNPS LNPS causes LNTR .
Causality
p dmax Wald Stat. P-value Wald Stat. P-value
1 1 12.910%* 0.000 0.062 0.802 LNTR — LNPS
2 1 11.095%* 0.004 0.669 0.715 LNTR — LNPS

Notes: p is the lag length of the level VAR and dyax is the maximal order of integration of the series in the system.
* Denotes statistical significance at the 1% level.

5. Conclusion

The causal relationship between tax revenue and public spending is widely discussed in the economic literature
and the controversy still exists on whether higher tax revenue leads to higher public spending or vice versa.
Rather than using a two-variables model, we conducted the analysis in a multivariate statistical framework using
economic growth approximated by real Gross Domestic Product as the control variable. This study used annual
data covering the period 1960 to 2019 to examine the temporal causal relationship between tax revenue and
public spending. Using the bounds test approach of Pesaran et al. (2001), we found clear evidence of a long-run
relationship among real tax revenue, real public spending and real GDP. In this cointegrating relationship, tax
revenue has a positive effect on public spending, but real GDP has no effect on public spending. The results of
causality tests from the Granger (1969) and the Toda and Yamamoto (1995) suggest a long-run unidirectional
causality running from tax revenue to public spending. Considering these findings, we can conclude that ivorian
authorities follows the "tax-and-spend" scheme.

Our empirical findings have important economic policy implications. First, it should be noted that our
finding that there is a cointegration relationship between tax revenue, public spending and GDP implies that tax
revenue, public spending and GDP are closely bound. This indicates a one currency unit increase of the tax
revenue leads to more than one currency unit increase in public spending. Unfortunately, on the GDP side, we
did not find a significant relationship with public spending. Second, as tax revenue cause public spending, there
is support for the "tax-and-spend" hypothesis. This implies that the ivorian government does not first engages in
spending and then later, to pay for this spending, it collects tax revenue. Because such a situation will exacerbate
fiscal imbalance bearing in mind all the difficulties of collecting tax revenue in Cote d'Ivoire. To resolve the
problem of the persistent budget deficit in Cote d'Tvoire, a credible strategy should focus more on spending cuts
rather than look for ways to raise revenues.
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