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Abstract

The oil sector that eased the financial constraint of Nigerian government in the 1970s is presently acting as the
source of financial constraints to the country due to a continuous decline in government revenue, arising from
the recent drastic fall in world crude oil prices. This calls for the government to diversify its revenue base
through improving taxation. This study examined the influence of economic performance on the government
revenue as well as the various sources of tax revenues in Nigeria. Monthly data spanning 1999 to 2016 were
utilized to estimate vector error correction models (VECM) for five sources of government tax revenues based
on data availability. Empirical results revealed that there is a significant relationship between real GDP and real
company income tax revenues, and between real GDP and real excise duty revenues in the long run. However, in
the short run, the one-year lag of tax revenue varieties poses a significant influence on the various sources of tax
revenues.
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1. Introduction

Over a decade ago, a greater number of countries in sub-Sahara Africa witnessed huge fiscal deficits arising from
a rapid increase in expenditure and a continuous fall in revenue (Nashashibi & Bazzoni, 1994). However,
endogenous growth theories point out that economic growth can be enhanced by alleviated fiscal disequilibrium
through either reducing spending or raising revenue (Tanzi & Zee, 1997). Of recent, Khwaja and lyer (2014)
concluded by suggesting areas of further research. First is to examine how the performance of tax revenue is
influenced by the structure and content of public expenditure. Second is to test the validity of the hypothesis that
the perception of the fairness of government spending can affect compliance behaviour. Third is to investigate
how tax revenue performance is influenced by the tax structure (the composition of different taxes in the revenue
basket) in a given country. Therefore, this study intends to fill the research gap by critically analyzing the
structural shift of government revenue in Nigeria in order to provide a well-designed and robust policy direction
to enhance tax revenue performance.

The agricultural sector plays a dynamic role in boosting Nigeria’s economic growth after its independence in
1960. From the 1950s to early 1960s, the sector was the engine through which government programs were
executed. However, the agriculture’s role was suddenly transformed as a result of the country’s civil war
(1967-1970) that hindered the capacity of its economy, and led to a decline in most of the macroeconomic
variables.

The country faced a challenge of the absence of resources to resuscitate the economy after the end of the civil
war in 1970. This situation would have continued if the 1970s oil price shock in the global market had not
occurred. The rise in the world crude oil price due to the Middle East crisis in 1973/74 provided the financial
resources to the country that eased the financial constraint of government. Owing to this, macroeconomic
variables such gross domestic product (GDP), investment, revenue etc., as well as the economic performance of
the country, were significantly improved by the emergence of the oil sector (Egwaikhide, 1987).

The oil sector that removed the financial constraint of Nigerian government in the 1970s is presently acting as
the source of financial constraints to the country due to a continuous decline in government revenue, arising
from the recent drastic fall in world crude oil price in the Mid-year 2014. This calls for the government to
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diversify its revenue base through improving taxation.

In the light of this, the study intends to analyze the structural shifts of government revenue in the country. The
outcomes of the study will provide policy directions to Nigerian government on how to optimally diversify its
sources of revenues in order to prevent the occurrence of the economic crises witnessed of recent. Section 2
provides stylized facts about the sources of government revenue in Nigeria. Section 3 reviews the relevant
existing studies in relation to government tax revenue. Section 4 provides analytical framework and methodology.
Section 5 presents results as well as discussion in the study. Section 6 offers the conclusion and policy
implications.

2. Stylized Facts of Nigerian Government Revenue

Nigerian government revenue recorded a significant increase as well as a dramatically structural change since the
country’s independence in 1960. For instance, between 1961 and 1965, the mean yearly growth rate of indirect
tax revenue was 10 percent and later rose to about 24 percent between 1976 and 1980. Similarly, direct taxes
witnessed an average annual growth rate of 9.9 percent and 28 percent respectively, and the non-tax revenue also
grew significantly in the same period.

The direct tax revenue accounted for the highest growth rate during the 1970s oil shock but it did not present the
dynamic pattern of revenue structure in the country. The structural changes are best revealed by examining the
absolute magnitude of the various types of federal government revenue and their contributions to total federally
collected revenue over the years. The direct tax revenue increased from N15.2 million in 1961 to about N9.2
billion in 1980. Similarly, the share of direct tax revenue to total government revenue rose from about 6.8
percent in 1961 to almost 60.1 percent in 1980. Indirect tax revenue recorded a value of N160.1 million in 1961
with about 71.8 percent contribution to the total government revenue. Its value increased to N1.8 billion in 1980
but its share of the total government revenue reduced sharply to less than 12 percent in the same year. For the
case of non-tax revenue, the Nigerian government received a huge amount of money mainly from the emergence
of oil. These changes in government revenue along with government spending substantially increased the
relevance of fiscal operations in the entire economy (Egwaikhide, 1987).

2.1 Determinants of Growth and Structural Changes in Government Revenue

Over the reviewed period, several factors contributed the growth of government revenue in Nigeria. The first oil
shock in the 1970s was identified as the one most important driver, which backed a structural shift from indirect
to direct tax revenue. Between 1961 and 1971, indirect taxes were the largest source of government revenue
which is mainly generated from the export duties. Prior to 1972, the value of export duties generated was
influenced by the performance of agricultural sector as well as the global prices of export goods and the prices
offered to the farmers by the marketing boards (Fajana, 1979 as cited in Egwakhide, 1987).

The need to improve the level of development as indicated in the launch of the first National Development Plans
in 1962 led to the direction of fiscal policy towards making funds available for economic development through
raising the existing tax rates especially indirect taxes in the area of import duties. Concomitantly, more policy
focuses were also placed on import substitution (1S) strategy as tools for achieving economic development. This
gave birth to high protective tariffs in the country, which invariably translates into increased revenue for the
federal government during the early 1960s.

Government measures put in place to hinder imports and reduce consumer demand came in the pattern of high
customs duties. Higher excise duties were also imposed on selected local manufactured commaodities, and excise
duty was extended to other goods in order to widen its base. These measures contributed to a rise in the share of
indirect taxes to 73 percent in 1965. However, the share of excise duties was very small because of the poor
industrial base. For this period, the bulk of government revenue was generated from external trade sector.

In the late of 1960s, the government came up with several measures in order to raise funds to finance the civil
war that commenced in 1967. Although a dramatic fall in revenue from customs and excise duties as well as a
great disruption hindering the country’s productive capacity. For example, the share of the agricultural sector in
the economy declined from 64.1 percent in 1960 to 37.4 percent in 1970. In addition, between 1967 and 1969,
the sector’s export experienced the average annual growth rate of -0.5 percent.

The measures put in place in this period include the following: imposing a 20 percent tax on profits realized from
the disposal of assets; charging additional profit tax of 20 kobo; and raising rates on customs duties as well as on
some selected locally made goods (Aboyade & Ayida, 1971).

In the 1970s, the country witnessed a significant expansion of government revenue and a dramatic change in its
revenue structure. Since 1974, the indirect tax that accounted for the largest in the 1960s was relegated to the
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nadir position. The direct tax took the leading role in terms of its contribution to the government revenue. This
dynamic situation was attributable to the emergence of the 1970s global oil shock. Nigerian economy was
mainly driven by the oil sector in the period, with the neglect of agricultural sector which is the biggest employer
of labour. The agriculture found it difficult to supply adequate food needed by the rapidly increasing population
as well as raw materials for industrial production. This led to the massive importation of food items worth of
about N1.5 billion in 1980, and depletion of the country’s foreign reserves to a pathetic level in the early 1980s.
In addition, there was a big decline in revenue generated from export duties from N41.9 million in 1970 to nearly
NO.1 million. The condition was extremely worse as a result of unfavourable trends in the global market prices
for export products.

On the other hand, revenue from import duties increased from N215.5 million in 1970 to more than N1.4 billion
in 1980, reflecting the magnitude of the country’s imports (increasing from N756.4 million in 1970 to N9.8
billion in 1980). Figuratively, since 1966 revenue from import duties has outweighed the indirect tax revenue.
This indicates that import substitution policy did not have an influence on the entire economy because of the
country increased dependence on imports. In addition, the policy had led to an increase in the country’s reliance
on the foreign sector at the expense of the domestic economy. This implies that the policy of import substitution
industrialization is not the solution for the problem of under-development (Ekuerhare, 1983; Eleazu, 1984).

The policy of trade liberalization was responsible for the significant loss of government revenue from import
duties between 1973 and 1977 (Falegan, 1979). However, the increased performance of the industrial sector in
the 1970s contributed to a remarkable improvement in the revenue generated from excise duties.

Therefore, the unexpected shift in revenue from indirect to direct taxes is associated with the oil boom. This
implies that the indirect taxes would have retained their 1960s position in terms of revenue contribution in the
absence of oil. Direct taxes such as company and personal income taxes have never been the main sources of
federal government revenue since the 1960s. This vividly replicates the stage of development in the country.

By 1972, domination of revenues from direct taxes in relation to other sources of government revenue was
manifested. Compositionally, petroleum profits tax accounted for the largest share of the total direct tax revenues.
For instance, the share of petroleum profit tax to total revenue increased from 15.4 percent in 1970 to about 54
percent by 1980.

Revenue from oil sector accounted for only 8 percent of total government revenue in 1961, rose significantly to
26.3 percent in 1970 and constituted 84 percent by 1979. At present, oil revenue still dominates the government
income. In absolute magnitude, oil revenue increased from N17.1 million in 1961 to N166.4 million in 1970 and
to N6 billion in 1977. The country realized more than N9.1 million from oil in 1981. However, the presence of
fiscal indiscipline during the oil boom era led to persistent and rising budget deficits, inflationary crisis, and
failure to diversify the revenue base.

In 1999, the Nigerian government collected monthly revenue of N44 billion in which oil revenue accounted for
about 50 percent while the remaining was generated from non-oil sources. The total federally collected revenue
rose to N102 billion on a monthly average in 2000, then to about N618 billion in 2014. However, the amount of
monthly average government revenue declined to about N423 billion as a result of a substantial fall in the global
crude oil prices. As at of May 2016, the federal government revenue recorded about N401 billion on a monthly
average (See Table 1).

In terms of government revenue structure, the share of oil revenue to total federally collected revenue ranged
between 50 percent and 80.5 percent on a monthly average, while non-oil revenue accounted for 50 percent
during the period 1999-2016. In addition, the contribution of oil revenue to total revenue in Nigeria recorded a
peak of 80.5 percent in 2001 but the lowest of 53.4 percent in 2015, whereas non-oil revenue sources attained
their peak with 50 percent in 1999 and lowest with 19.5 percent in 2000 (Table 1 and Figure 1).
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Table 1. Structure of government revenue in Nigeria 1999-2016

Year Oil revenue Non-Oil Revenue Total Federally collected revenue
(%) (%) (N’Billion)
1999 50.0 50.0 44.14654
2000 82.2 17.8 102.6807
2001 80.5 19.5 102.1036
2002 77.6 224 115.8347
2003 76.8 23.2 163.2243
2004 80.4 19.6 218.4441
2005 79.5 20.5 240.0058
2006 79.6 20.4 266.0175
2007 75.0 25.0 300.2089
2008 74.8 25.2 364.8738
2009 58.6 414 281.2997
2010 68.8 31.2 415.9208
2011 69.7 30.3 497.2766
2012 68.5 315 532.4102
2013 68.3 317 580.5051
2014 65.9 34.1 618.7499
2015 53.4 46.6 423.087
2016* 54.9 45.1 401.7766
Note. * end at May 2016.
Source: Computed by Author.
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Figure 1. Monthly revenue composition in Nigeria

Source: Author’s compilation.

In relation to the share of tax component revenue to the aggregate federally collected revenue, direct tax revenue
in forms of gross petroleum profit tax (gppt) and company income tax accounted for the minimum of 5 percent
of the total government revenue in Nigeria from 1999 to 2016. However, the least contribution from indirect tax
such as custom import duty, excise duty and value-added tax to the government revenue was 0.5 percent for the
same period (Figure 2).

In 1999, customs import duty’s share to federally collected revenue was about 25 percent compared to value
added tax (12%), gross petroleum profit tax (10%), and company income tax (9.8%) and excise duty (0.2%)
respectively. However, from 2000 onwards, gross petroleum profit tax took a leading role by contributing
nothing less than 15 percent to the federal government revenue on a monthly average. The share of gross
petroleum profit tax recently recorded a decline to the extent that value-added tax’s contribution plays a leading
role in 2016 (Figure 2). This indicates the existence of structural dynamics in terms of government tax revenue in
Nigeria.
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Figure 2. Share of tax component revenue to government revenue 1999-2006
Source. Computed by the Author.

3. Relevant Literature
3.1 Theoretical Reviews

Among the critical components of government revenue is a tax. The system employed to collect tax experiences
different stages based on the process of economic development. At the initial stage of development processes,
the use of direct tax exhibits a limited range because the majority of people living in rural areas practice
subsistence farming for their livelihoods. Therefore, it is a very difficult to assess the tax. In addition,
presumptions associated with wide margins of error is the basis for assessing the tax. Put differently, the degree
of tax evasion and avoidance is high at this early stage.

Difficulties of collecting taxes also arise from the absence of skills and facilities for administration (Hinricks,
1966). The lack of industries at this period contributes to little or no revenue from indirect tax (such as excise
tax). A sales tax system remains difficult to implement because of several retail outlets as well as a
multiple-stage tax system (Musgrave, 1969). Also, the high relative share of self-employment poses an obstacle
to the workability of the personal income tax. This implies that effective taxation is restricted to the wage income
of civil servants and employees of large firms.

International trade sector serves as another source of government revenue during the early stage of development
as export and import activities have been carried out. However, what government obtains from the export duties
and customs duties are not stable due to the rapid fluctuations of primary commodities in the global market. This
affects plan implementation in many less developed economies (Massell, Pearson, & Fitch, 1972; Lim, 1972).
Theoretically, as an economy develops and import substitution advances, there is the tendency of adjustment
from import duties to excise duties on locally made products (Prest, 1972). Thus, it is possible to generate
revenue internally rather than relied on the vagaries of foreign trade.

Similarly, Musgrave’s theory of tax structure postulates that as development proceeds, the economy tends to shift
from depending on revenue from indirect taxes to direct tax revenue as a result of the pecuniary/ financial nature
of the economy.

As economic development improves the contribution of direct taxes to government revenue rises. Also, the scope
of the sales tax would widen because output and income transactions would take place in the money market as
the economy becomes more monetized. Personal income tax is effectively managed due to a rise in the share of
employment in the industrial sector, but a fall in the dominance of the agricultural sector. According to Musgrave
(1969), at this level, taxes may be imposed on individuals, expenditures or receipts, factor inputs or products etc.
In addition, there would be a tendency to shift from indirect taxes to direct taxes. This development is associated
with legal and institutional obstacles in which several expenditures are made or income received.

3.2 Empirical Reviews

Wong (2004) employed panel data of 105 Kansas counties to examine the fiscal influence of economic growth
and development on local government revenue capacity between 1981 and 1997. His model incorporated
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variables such as tax capacity, county property tax rates, population, personal income etc. He found that tax
capacity is significantly determined by population density, the general price level, and the presence of local retail
sales taxes. However, Okech and Mburu (2011) employed the double-log model to investigate how tax revenue
responds to changes in Kenyan national income between 1986 and 2009. Their results revealed that tax revenue
was neither buoyant nor income-elastic despite reforms initiated in Kenya over the sample period.

Similarly, Muriithi (2013) examined the same relationship for the case of Kenyan economy but with the use of
ANOVA technique for the sample period 1992 to 2011. The finding indicates that economic growth and import
duty are inversely related while there is a positive relationship between income tax and economic growth. In
addition, VAT positively affects the growth rate of the economy.

However, Omojolaibi and Egwaikhide (2013) analyzed the link between oil price and macroeconomic variables
in some selected African countries (Algeria, Angola, Egypt, Libya and Nigeria) using panel data for the period
1990: q1-2010:g4. The results of panel vector autoregressive (PVAR) model indicated that gross investment
responds more to fluctuations in oil prices than fiscal deficits, real GDP, and money supply. Also, it was found
that gross investment serves as the main channel through which oil prices dynamics affect the macroeconomic
performance of these economies. In the same vein, Oriakhi and Osemwengie (2013) investigated tax incentives
and revenue productivity of tax system in Nigeria using ordinary least square for the period 1981 to 2009.
They concluded that the poor tax effect in the country in relation to the tax system is as a result of non-buoyancy
and poor productivity of the total tax revenue.

Bassey, Edom, and Eyisi (2015) empirically assessed the efficiency of the tax system in Nigeria using annual
data from 1970 to 2013. Their finding of multiple regression techniques shows the presence of a significant
relation between economic activities and direct taxes (petroleum profit tax) on one hand, and between economic
activities and indirect taxes (customs and excise duties) on the other hand. In addition, Jones, Ihendinihu and
Nwaiwu (2015) examined the presence of a relationship between total revenue and economic growth in Nigeria.
They utilized both OLS univariate method and the Error Correction Method in analyzing the relationship. Their
result revealed the existence of both short and long run relationship between total revenue and economic growth
in Nigeria. Also, it indicates that variations in the total revenue account for about 63.6 percent variations in the
country real gross domestic product.

Of recent, Edeme, Nkalu, Azu and Nwachukwu (2016) estimated the link between tax revenue and gross
domestic products from 1970 to 2013. With the aid of Bayesian technique, they found that the high growth rate
of GDP does not lead to rapid growth of tax-GDP ratio over the past years.

4. Analytical Framework and Methodology

The study commences its analysis by investigating the productivity of federal government revenue in Nigeria
with a special focus on tax revenue. This is implemented to determine the efficiency of tax administration system
in the country. Historically, the structure of Nigerian economy plays a critical role in the pattern of tax revenue.
Therefore even with a broad tax base, the budget will still be strained at least in the short to medium term.

Broadly, the buoyancy of a tax is estimated under the following assumed functional form:

RealTR = AYF1¢, (1)
The log transformation of the equation is expressed as:
Log RealTR =1logA + BilogY + & 2

Where RealTR is real tax revenue, A is a constant, Y is the tax base (which is GDP) and &, is an error term.
The parameter S, denotes the direct measure of buoyancy.

4.1 Hypothesis Development
The study tests the following hypothesis:

Hypothesis: The level of income significantly influences the sources of government tax revenue. As its magnitude
gets larger, so its impact does.

This hypothesis is an application of the economic theory of taxation. The reviewed studies have identified a
number of factors that indicate a strong link with revenue performance. One such factor is per capita income.
They found that higher per capita income is not only an indicator of a large tax base but also a proxy for a higher
level of economic development, implying a higher capacity to mobilize revenue. Also, this factor (per capita
income) is supported on the basis of Wagner’s law that states that the demand for government services is an
elastic function of income. This implies that an increase in GDP leads to a rise in demand for government
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services, necessary for raising government revenue to execute these rising expenditures.

In the light of the above, two other fundamental hypotheses are obviously identified. First, the level of
development has a strong influence on fiscal revenue. Second, the significance of government trade revenue
reduces the level of development. Therefore, this study develops two models to test these hypotheses. The first
model is total revenue equation that functionally relates to the value of merchandize exports and imports as well
as the gross domestic product. The model is generally written as:

GOUReUt = ﬁo + ﬁlExt'i'ﬁz [mt+ﬁ3 GDPt‘I' gt (3)
Where it is expected that

dGovRev dGovRev dGovRev
>0; >0
dEx dim dGDP

>0

GovRev is total federally collected revenue, GDP is the gross domestic products, Ex is the value of export and
Im is the value of import, and & and t represent the error term and time (month) respectively.

The second model links the tax components’ revenue to the level of economic development as well as import and
export. The model is expressed as:

TCGRev, = By + B1Ex:+ P, Im + B3GDP . + & (@)
dTCGRev >0 dTCGvRev > 0; dTCGRev >0
dGDP dEx dim

Data Source: The data for these models are mainly sourced from the Central Bank of Nigeria (CBN)’s Statistical
Bulletins and the National Bureau of Statistics (NBS)

5. Results and Discussion
5.1 Data Descriptions

This study examines the influence of economic growth on the total government revenue and the tax revenue
components in Nigeria over the period spanning from January 1999 to May 2016. The availability of
comprehensive data dictates the choice of the sample period.

The government revenues, as well as tax revenue, are quoted in Nigerian currency. The revenues are expressed in
real terms by deflating them by the Nigerian consumer price index (CPI). Data on real gross domestic products
(GDP), export and import are also expressed in the Nigerian currency. However, import and export are
transformed to real terms by deflating with Nigerian consumer price index (CPI1). These data are obtained from
Central Bank of Nigeria (CBN) mostly denominated in nominal terms.

5.2 Result of Descriptive Statistics

Table 2 provides a descriptive analysis for the concerned variables in levels. It is important to observe that the
mean of monthly gross domestic product accounts for the highest level over the investigation period. In addition,
the volatility of GDP as captured by standard deviation is highest with about N15.6 billion.

Table 2. Descriptive statistics

Statistics ~ gdp (N’bn)  realcidt realcita realexdt realexpt realgppt realimpt realtrev realvatc
Mean 53.64 2.53E+08 2.46E+08 24058107 7912.81 1.23E+09 3315.942 3.46E+09 3.14E+08
Median 51.22 2.49E+08 2.18E+08 24341020 7715.95 1.16E+09 3118.731 3.62E+09 2.96E+08

Maximum 80.16 4.24E+08 1.17E+09 63241739 21022.87  3.05E+09 13142.29 5.56E+09 6.07E+08
Minimum 32.03 1.31E+08 60264026 29174.30 121255  -9899788. 534.1300 450E+08 97568974

Std. Dev. 15.57 59074973  159E+08 11702428  3431.63  6.52E+08 1980.468 8.71E+08 1.20E+08
Skewness 0.32 0.644952 2.406677 0.281346 1.10 0.315302 2.180408  -0.921836 0.050485
Kurtosis 1.80 3.397183 12.78975 3.721330 4.97 2.530681 9.672338 4.999042 1.738697
JB 14.92 1457284 952.0603 6.695515 70.17 4.943367 508.2945 59.16236 12.80865
Probability 0.00 0.000685 0.000000 0.035163 0.00 0.084443 0.000000 0.000000 0.001654
Sum 10298.71 4.85E+10  4.72E+10  4.62E+09  1519259. 2.36E+11 636660.9 6.63E+11 6.02E+10
Sum Sqg. Dev.  46310.21 6.67E+17  4.83E+18  2.62E+16 2.25E+09 8.12E+19  7.49E+08 145E+20  2.74E+18
Obs. 192 192 192 192 192 192 192 192 192

Source. Compiled by author.
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5.3 Correlation Matrices

As reported in Table 3, the correlation coefficients show that total revenue as well as tax revenue components
(with the exception of customs import duty tax) and gross domestic products (GDP) are linearly and positively
associated. Any shock to one of the variables might influence the others. The value added tax is highly and
positively related to the GDP.

Similarly, real export (realexpt) has a linear and positive relationship with the total government revenue and tax
component revenue, but a negative link with custom import duty tax (realcidt). The relationship of real import
value to the government revenue and tax components revenue follows a similar pattern as observed in the real
export case. However, the simple correlation coefficients do not capture causality. Employing more advanced
approaches is very important in examining the presence and direction of causality.

Table 3. Correlation coefficients

Variable gdp realcidt realcita realexdt realexpt realgppt realimpt realtrev realvatc
gdp 1.0000  -0.2657 0.7049 0.1458 0.5857 0.5198 0.5242 0.5409 0.8903
realcidt 1.0000 -0.1587 -0.0141 -0.2165 -0.1801 -0.1560 -0.1242 -0.1847
realcita 1.0000 0.1477 0.4244 0.3843 0.4370 0.5002 0.6953
realexdt 1.0000 0.1602 0.3185 0.3373 0.3448 0.3195
realexpt 1.0000 0.6590 0.2673 0.5806 0.5388
realgppt 1.0000 0.2870 0.6991 0.4957
realimpt 1.0000 0.3227 0.6078
realtrev 1.0000 0.5542
realvatc 1.0000

Source. Author’s computation.

5.4 Granger Causality Results

The results reveal a uni-directional granger causality running from real GDP to real company income tax; from
real GDP to real gross petroleum profit tax; from real GDP to real import; from real GDP to real value-added tax.
Also, real custom import duty granger causes real company income tax but real company income tax does not
granger cause real custom import duty. A uni-directional granger causality is also established among the
following: from real government revenue to real custom import duty; from real custom import to real value
added tax etc. Whereas bi-directional granger causality is found between real import and company income tax;
between value-added tax and real import (See Table B.1).

5.5 Econometric Framework

This section provides the econometric framework utilized to investigate the cointegrating relationship between
the concerned variables as well as analyze the long-run causality from real GDP to government revenue and their
tax revenue components. The short-run influences of real GDP, real export and real import on tax revenue
components are also examined.

5.5.1 Unit root test

The study observes the time series nature of the variables in the models by employing both the Augmented
Dickey-Fuller (ADF) test (Dickey & Fuller, 1979) and the Phillip and Perron (PP) test.

The findings of unit root tests are presented in Table 2. The result of unit root tests with none scenario shows that
all variables are stationary at first difference based on ADF and PP approach, but GDP is stationary at first
difference based on PP test. For the case of only constant scenario, both ADF and PP tests indicate that all
variables except GDP and company income tax are stationary at a level based on 10 percent level of significance.
However, for the case of constant and trend scenario, only real GDP, real company income tax, and excise duty
tax are stationary by taking the first difference of each variable at 1 percent level of significance.
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Table 4. Unit root test

Series ADF PP

None Level 1st Difference 2nd Difference Level 1st Difference
LNGDP 0.933645 -1.22421 -15.4893*** 9.670994 -1.835373*
LNREALCIDT 0.239582 -16.9348*** - 0.472581 -31.8319%**
LNREALCITA 3.256279 -10.86265*** 1.136473 -34.2033***
LNREALEXDT 0.928506 -12.5880*** - 0.853998 -23.0237***
LNREALEXPT 0.213739 -11.7529*** - 0.030236 -25.1275%**
LNREALGPPT 0.833670 -19.0413%** - 0.934833 -19.0510%**
LNREALIMPT 0.092674 -26.9780%** - 0.816629 -45.6789***
LNREALTREV 1.090791 -17.5659%** - 0.982407 -17.4686%**
LNREALVATC 1.435164 -20.20122%** - 2.231046 -42.2441%**
Constant Only

LNGDP -1.574818 -1.614391 -15.4767*** -1.08259 -5.831756***
LNREALCIDT -3.342808** - - -8.03077*** -
LNREALCITA -1.200598 -11.64801*** - -3.77277*** -
LNREALEXDT -7.159289*** - - -7.39158*** -
LNREALEXPT -3.157114* - - -5.53378*** -
LNREALGPPT -7.029057*** - - -8.27374%** -
LNREALIMPT -2.845834* - - -5.86344*** -
LNREALTREV -6.523824*** - - -6.11614** -
LNREALVATC -1.959442 -20.31851*** - -2.9413** -
Constant & Trend

LNGDP -0.653489 -1.839121 -12.1648*** -0.34863 -6.059121***
LNREALCIDT -3.555665** - - -8.34276*** -
LNREALCITA -0.380051 -11.71156*** - -8.63963*** -
LNREALEXDT -6.713231 -12.9767*** - -7.10703*** -
LNREALEXPT -4.238551*** - - -7.17266*** -
LNREALGPPT -7.313115*** - - -8.68233*** -
LNREALIMPT -4.332571*** - - -9.533*** -
LNREALTREV -5.937773*** - - -5.95686*** -
LNREALVATC -2.837498 -20.357*** - -10.873*** -

Note. *** indicates significant at 1%, ** indicates significant at 5% and * indicates significant at 10%.

5.5.2 ARDL Cointegration Approach

Based on the outcomes of the unit root testing, the study examines the cointegration relationship between the
variables using Autoregressive Distributed Lag (ARDL) approach. This method is applicable for time series data
that are integrated into different orders (a mixture of I (0) and | (1)). Therefore, the approach is even used
without checking the integration order of the variables since it addresses the issues arising from non-stationary
time series. In addition, it simultaneously estimates the short-run and long-run influence of the explanatory
variables on the dependent variable. Among the features of the ADRL technique is the effectiveness in analyzing
small sample size compared to other methods.

The initial task in the analysis is to determine the Wald F-statistics for the combined significance of the
coefficients. The F-statistics are placed against the tabulated critical values. There is the presence of
cointegration if the Wald F-statistics are above the upper bound critical value. On the other hand, cointegration
does not exist if the Wald F-statistics are below the lower bound critical value. Inconclusive decision occurs if
the Wald F-statistics lies between the upper and lower bound critical values (Al-Mulali, Saboori, & Ozturk,
2015).

To utilize the ADRL methodology, the error correction models are expressed as follows:
ALNRGPPT, = ag + %12, a;;ALNRGPPT,_; + X2, ap;ALNRGDP,_; + %1%, a3; ALNREXPT,_; +
™ gy ALNRIMPT,_; + BoLNRGPPT,_; + B;LNRGDP,_; + B,LNREXPT,_; + B3LNRIMPT,_; + u, (5)

ALNRCIDT, = 8y + ¥™, 8;;ALNRCIDT,_; + ¥, 8,;ALNRGDP,_; + >3, 05;ALNREXPT,_; + Y™, 8,,ALNRIMPT,_; +
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oLNRCIDT;_; + m; LNRGDP,_; + m,LNREXPT,_; + msLNRIMPT,_; + & (6)
ALNRCITA; = yo + XM, y1;ALNRCITAy_; + Y12, 2, ALNRGDP,_; + Y3, y3; ALNREXPT,_; + Y™ y4,,ALNRIMPT,_; +
9oLNRCITA;_1 + 9 LNRGDP,_; + 9,LNREXPT;_, + 9;LNRIMPT;_, + €, (7
ALNRVATC, = 8y + XM, §;ALNRVATC,_; + Y2, 5,;ALNRGDP,_; + >3, 63;ALNREXPT,_; + Y™, 6,,ALNRIMPT,_; +
ToLNRVATC,_; + T,LNRGDP,_; + T, LNREXPT,_; + t3LNRIMPT,_; + ¢ (8)

ALNREXDT, = po + XM, py;ALNREXDT,_; + Y1, p; ALNRGDP,_; + Y3, p3; ALNREXPT,_; +
™ puALNRIMPT,_; + 0o)LNREXDT,_; + 0,LNRGDP,_; + 6,LNREXPT,_; + 03LNRIMPT,_; + w; 9)
ALNRTREV, = 0y + Y™, 0;,ALNRTREV,_; + Y%, 0,,ALNRGDP,_; + 313, 03,ALNREXPT,_; + Y™, 0, ALNRIMPT,_; +
XoLNRTREVt_l +X1LNRGDPt_1 +X2LNREXPTL»_1 + X3LNR1MPTt_1 + d)f (10)

The ay, d9,¥0, 60, po and 6, are the drift components in equations 5-10. u,, &, €;, ¢;, w, and ¢, are the white
noise in equations 5-10. a;-a,; 0,-04, ¥1-V4, 61-64, p1-ps and 6;-6, denote the error correction dynamics while
Bo-B3, mo-Tr3, 99-U3, To-T3, 0g-03, and yy-xs correspond to the long run relationship among variables.

The ARDL technique in relation to the Wald-F-statistics is used to investigate the presence of cointegration
between the variables. The null hypotheses of no-cointegration in equations:

Hopnreppr: Bo = P1 = B2 = Bs = 0; Hopnrcipr: Mo=Ty =T =13 =0

Hoinrerrat 909170, = 03 = 0; Hopngvare: 9o=91=0; =393 =0

Hopngrexpr: To=T1=T; = T3 = 0; Horngrrev: 0o =01 = 0, = 03 = 0 respectively.
These above-specified equations are tested against the following alternatives:
Hyinrepprs Bo # By # B2 # Bs # 05 Hypngeipr: To # Ty # Ty # 03 # 0

Hipnrerrat 0o # 91 # U2 #03 # 0 Hypngyare: To #FTa # T, #73 # 0

HiinrexpT: O # 01 # 0 # 03 # 0, Hypnrrrev: Xo # Xy # X, # X3 # 0 respectively.

In line with the modeling technique described earlier, the study proceeds for testing the long run equilibrium
among the concerned variables with the use of Autoregressive Distributed Lag (ARDL) approach.

LNRGPPT, = ag; + Y&, ;i LNRGPPT,_; + as; LNRIMPT, + a5, LNGDP; + a1 LNREXPT, + uy, (11)
LNREALCITA, = ay; + Y-, ai,LNREALCITA,_; + as,LNRIMPT, + ag,LNREXPT, + a;,LNGDP, + u,,  (12)
LNRCIDT, = ay; + X, a;sLNRCIDT,_; + ats3LNRIMPT, + a3 LNREXPT, + a3 LNGDP, + uy; (13)
LNRVATC, = agq + X, @isLNRVATC,_; + atss LNRIMPT, + ago LNEXPT, + a7, LNGDP, + uy, (14)
LNREALTREV, = ags + Y%, aisLNREALTREV,_; + assLNRIMPT, + agsLNREXPT, + a;sLNGDP, + u;s  (15)

LNREALEXDT, = ays + X, aigLNREALEXDT,_; + assLNRIMPT, + agsLNGDP, + a;sLNREXPT, + u,s  (16)

The estimation of ARDL model is presented in Table A.1-A.3, and their outcomes are subjected to a bound test
in order to investigate the presence of cointegration. The results of the bound tests presented in Table 5 reveal the
rejection of the null of no cointegration for all the models except LNRCIDT and LNRVATC models. This
indicates the long run equilibrium among the variables, but in the short run, the series may diverge from one
another. In addition, the significant F-statistics supports the cointegration between the variables.

Table 5. Result of bound tests

VARIABLE F-Statistic 10 Bound 11 Bound
LNRCIDT 3.1433 2.79 3.67
LNREALCITA 7.3669 2.79 3.67
LNREALTREV 10.1000 2.79 3.67
LNRVATC 3.0140 2.79 3.67
LNRGPPT 7.9011 2.79 3.67
LNREXDT 12.7165 2.79 3.67
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Having established the presence of cointegration, the study examines the dynamic influence of explanatory
variables on the explained variable using the Vector Error Correction Model (VECM).

5.5.3 Results of Vector Error Correction Model (VECM)

Table 6 below presents the estimation results of the dynamic model of total revenue and tax component revenues.
The analysis of the independent variables indicates that real GDP has a positive and significant impact on real
company income tax and real excise duty tax. The positive impact of real GDP on excise duty tax is consistent
with the theoretical expectation as the excise duty is one form of indirect tax sources. This supports the
theoretical view of Hinricks (1966).

The long-run influence of real import on real company income tax, value added tax, gross petroleum profit tax,
and real excise duty tax are statistically significant and negative with coefficients of -0.995, -0.863, -0.688, and
-1.769 respectively. However, real import has an insignificant effect on the customs duty and total revenue.

Real export exhibits a significant long-term impact on real custom import duty tax, real total government
revenue and real gross petroleum profit tax with the coefficients of -0.508, -0.333, and -1.372 respectively. On
the other hand, real gross domestic product has a statistically significant and positive influence on real company
income tax and real excise duty tax with long-run elastic coefficients of about 60.4 and 2.3 respectively. The
long-run effect of real GDP on real custom import duty tax, real value-added tax, real total revenue and real
gross petroleum profit tax is statistically insignificant and positive but negative for the case of total government
revenue with -2.51. This effect is similar with the result of Oriakhi and Osemwengie (2013). In terms of
magnitude, the income elasticity of real company income tax is relatively large compared to other sources of tax
revenue. The table also reveals that level of economic development mainly influences the level of direct tax
revenue through company income tax, and influences the level of indirect tax revenue mainly through excise
duty tax. However, the results of short run estimation indicate that only the one- year lag and the two- year lag of
the dependent variables have a significant impact on the dependent variable in each of the models.

The error correction term (ECT) that indicates the adjustment speed of the variables towards the long-run
equilibrium has a statistically negative coefficient in each of the models. In the CITA model, the coefficient of
the error correction term is about 23 percent, implying if there is any disequilibrium in the economy;, it will take
about 5 months for the equilibrium to be restored. However, the speed of adjustment (-0.33) in TREV model is
higher compared to other models, suggesting that within three months a situation will be normalized if there is
any shock. In the total revenue model, about 33 percent deviations from the long-run trajectory are corrected per
month. The real GDP is a major driver of tax revenue in the country. Total revenue tends to adjust faster
compared to other tax revenue sources during the disequilibrium situation.

With respect to the impact of real export, the results reveal that it produces a positive and significant influence on
real total government revenue and real gross petroleum profit tax revenue. This implies that growth in real export
boosts the capacity of the economy to increase government revenue.

Table 6. Long run and short run results

Long run coefficient estimatess LNREALCITA LNRCIDT LNRVATC LNREALTREV LNRGPPT = LNREALEXDT

-0.2117 0.5083 -0.0806 -0.3327 -1.3716
LNREXPT (-1) LNREALEXDT(-1)
(-1.2182) (3.6655) (-0.6418) (-4.3314) (-5.1191)
-0.9952 -0.1460 -0.8630 -0.1010 -0.6883 -1.769188
LNRIMPT (-1)
(-7.0165) (-1.2876) (-8.4274) (-1.5915) (-2.6146) (-7.0677)
60.3626 32.1871 36.9999 -2.5072 1.0933 2.3846
GRGDP (-1)
(2.0497) (1.3689) (1.7380) (-0.1917) (1.9960) (4.5004)
Constant -9.6430 -22.8374 12.0760 -18.1650 -7.3600
Short run coefficient estimates
-0.3508 -0.4519 -0.7816 -0.1271 -0.1970 -0.45888
A Dependent var. (-1)
(-4.3490) (-6.0478)  (-11.2554) (-1.8456) (-2.8764) (-7.1814)
-0.0841 -0.3235 -0.5043 0.0299 0.0244 -0.1746
A Dependent var. (-2)
(-1.1200) (-4.6661) (-7.5917) (0.4519) (0.3873) (-2.7509)
0.0659 0.0666 -0.0446 -0.0684 -0.2128 0.0404
A LNREXPT (-1)
(0.9088) (1.3530) (-1.2544) (-1.8265) (-1.9758) (0.3741)
0.0923 0.0463 -0.0160 0.0240 -0.0047 -0.0586
A LNREXPT (-2)
(1.2813) (0.9992) (-0.4556) (0.6627) (-0.0474) (-0.5471)
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-0.1326 -0.0339 -0.0328 0.0041 -0.1170 -0.3995
A LNRIMPT (-1) (-1.7464) (-0.8240)  (-0.8137) (0.1323) (-1.3794) (-3.8657)
A LNRIMPT (2 -0.0261 0.0036 0.0451 0.0370 -0.1553 -0.0610
(-0.3907) (0.0888)  (1.3340) (1.1755) (-1.8974) (-0.6392)
A GRGDP () 10.2819 10.1923 7.4126 1.3188 -19.7126 6.4451
(0.8755) (1.4133)  (1.3240) (0.2406) (-1.4041) (0.4114)
A GRGDP () 1.8100 11.6357 8.3335 15222 10.1955 -31.4919
(0.1580) (1.6461)  (1.5159) (0.2800) (0.7054) (-1.9478)
Error -0.2307 -0.2224 -0.0867 -0.3301 -0.2993 -0.3153
(-3.7995) (-4.0011)  (-2.0192) (-6.8413) (-6.5813) (-7571)
Constant 0.0087 0.0025 0.0148 0.0096 0.0755 0.1660
(0.0201) (0.0127)  (1.4978) (0.9693) (1.2080) (2.3852)

Note. T-statistics is in parenthesis.
Source. Author’s computation.

5. Conclusion and Policy Implications

This study sets out to examine the dynamics of government tax revenue in Nigeria due to the recent needs for
government to expand its tax revenue base. No previous study as far as the author’s knowledge is concerned has
attempted to examine the linkage between the level of government and tax component revenue in Nigeria using
the high frequency of data. The monthly data spanning from 1999 to 2016 were utilized to estimate vector error
correction models (VECM).

The results reveal a uni-directional granger causality running from real GDP to real company income tax; from
real GDP to real gross petroleum profit tax; from real GDP to real import; from real GDP to real value-added tax.
Also, real custom import duty granger causes real company income tax but real company income tax does not
granger cause real custom import duty. A uni-directional granger causality is also established among the
following: from real government revenue to real custom import duty; from real custom import to real value
added tax etc. Whereas bi-directional granger causality is found between real import and company income tax;
between value-added tax and real import (See Appendix B.1).

The result of total government revenue model indicates that real GDP does not influence the total revenue in
both short-run and long-run scenarios. In the short run, real total government revenues are significantly affected
by the lag-year of itself. However, the real GDP significantly influences the direct sources of government tax
revenues through company income tax and significantly affects the indirect sources of government tax revenues
through excise duty tax. Thus, their relationship is highly elastic.

All dependent variables are mainly influenced by a lag-year of themselves in the short run. In addition, the speed
of adjustment ranges from 0.09 to 0.33 in absolute term. The lowest speed of adjustment is indicated in the
value-added model while the highest is found in the total revenue model.

With pointed respect to policy implications on government revenue as well as the sources of tax revenues, a
causal link running from real GDP to real company income tax implies that improving real GDP through strong
domestic economic diversification, for instance, will lead to an increase in real company income tax revenues.
Also, any improvement in real GDP will boost the government revenues generated from excise duty tax in the
long run.

The short run results suggest that government revenue can be enhanced through taxation by addressing the
factors that hinder the optimal realization of tax revenue in the country as indicated earlier. This can be achieved
through expanding the tax base directly and indirectly, and then spending these revenues in facilitating the
economic activities through the provision of enabling economic environment. In the light of this, there is a need
to promote productivity of tax revenues through expanding tax base as well as eliminating corruption and
inefficiency in the tax system.
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Appendix

Appendix A

Table Al. Autoregressive distributed lag
Dependent Variable: LNRGPPT Coefficient Dependent Variable: LNREALCITA Coefficient

(t-Stat.) (t-Stat.)

LNRGPPT (-1) 0.3857 (5.4530)*** LNREALCITA (-1) 0.3570 (4.9360)***
LNRGPPT (-2) 0.2058 (2.7304)*** LNREALCITA(-2) 0.1739 (2.3894)**
LNRGPPT (-3) -0.1896 (-2.6548)*** LNRIMPT 0.1039 (1.9826)**
LNRGPPT (-4) 0.1990 (3.3357)*** LNEXPT -0.0232 (-0.4221)
LNRIMPT -0.02033 (-0.3107) LNGDP 33.8748 (3.1446)***
LNREXPT 0.1836 (1.9775)** LNGDP (-1) -45.2497 (-2.4309)**
LNREXPT (-1) 0.1222 (1.2724) LNGDP (-2) -4.1528 (-0.2195)
LNREXPT (-2) 0.1573 (1.6460) LNGDP (-3) 16.1724 (1.4276)
LNGDP -0.0012 (-0.0086) Constant 5.8093 (5.6144)***
Constant 4.3645 (6.1174)*** Adj. R-Squared 0.78

Adj. R-Squared

0.76

Note. *** ** and * indicate significant at 1%, 5% and 10% respectively.

Table A2. Autoregressive distributed lag

Dependent Variable: LNRCIDT

Coefficient
(t-Stat.)

Dependent Variable: LNRVATC

Coefficient
(t-Stat.)

LNRCIDT (-1)
LNRCIDT (-2)
LNRCIDT (-3)
LNRIMPT
LNREXPT
LNREXPT (-1)
LNGDP
LNGDP (-1)
LNGDP (-2)
LNGDP (-3)
LNGDP (-4)
Constant

Adj. R-Squared

0.3225 (4.5843)***
0.1226 (1.6638)**
0.3081 (4.3659)***
0.0842 (2.4392)**
0.0315 (0.7004)
-0.0619 (-1.3862)
10.4099 (0.1573)
-14.1864 (-1.1566)
-1.4083 (-0.1142)
-11.3042 (-0.9196)
16.3503 (2.1543)**
4.9897 (3.3274)%**
0.46

LNRVATC (-1)
LNRVATC (-2)
LNRVATC (-3)
LNRVATC (-4)
LNRIMPT
LNREXPT
LNGDP
LNGDP (-1)
Constant

Adj. R-Squared

0.0223 (0.3106)
0.1666 (2.4909)**
0.3623 (5.4464)***
0.1024 (1.4480)
0.0973 (3.6497)***
-0.0220 (-0.7974)
7.5061 (1.7899)*
-7.1850 (-1.7366)*
4.8853 (4.0689)***
0.90

Note. *** ** and * indicate significant at 1%, 5% and 10% respectively.

Table A3. Autoregressive distributed lag

Dependent Variable: LNREALTREV

Coefficient
(t-Stat.)

Dependent Variable: LNREALEXDT

Coefficient
(t-Stat.)

LNREALTREV (-1)
LNREALTREV (-2)
LNRIMPT
LNREXPT

LNGDP

LNGDP (-1)
Constant

Adj. R-Squared

0.5194 (7.4422)***
0.2191 (3.4555)***

-0.0230 (-0.8486)
0.0704 (2.3032)**
7.2167 (1.7564)*

-7.1449 (-1.7480)*
4.9877 (7.2436)***

0.81

LNREALEXDT(-1)
LNREALEXDT(-2)
LNRIMPT
LNREXPT
LNREXPT (-1)
LNGDP

Constant

Adj. R-Squared

0.216396  (3.076340)***
0.306017 (4.638631)***
0.324122 (3.983394)***
-0.091920 (-0.892348)
0.215352 (2.085697)**
-0.460452 (-2.783747)***
3.749385 (4.6542)%**
0.73

Note. *** ** and * indicate significant at 1%, 5% and 10% respectively.
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Appendix B
Table B1. Granger causality test
Null Hypothesis: F-Statistic Prob.
LNGDP does not Granger Cause LNREALCITA 11.7211 2.E-05
LNGDP does not Granger Cause LNREALGPPT 3.82649 0.0236
LNGDP does not Granger Cause LNREALIMPT 6.79013 0.0014
LNGDP does not Granger Cause LNREALVATC 11.2928 2.E-05
LNREALCIDT does not Granger Cause LNREALCITA 4.63958 0.0108
LNREALTREYV does not Granger Cause LNREALCIDT 3.31173 0.0386
LNREALCIDT does not Granger Cause LNREALVATC 479217 0.0094
LNREALIMPT does not Granger Cause LNREALCITA 5.42265 0.0051
LNREALCITA does not Granger Cause LNREALIMPT 3.92332 0.0214
LNREALVATC does not Granger Cause LNREALCITA 9.97192 8.E-05
LNREALIMPT does not Granger Cause LNREALEXDT 3.74159 0.0255
LNREALTREYV does not Granger Cause LNREALEXDT 3.63972 0.0282
LNREALEXPT does not Granger Cause LNREALGPPT 15.8518 5.E-07
LNREALEXPT does not Granger Cause LNREALTREV 4.13419 0.0175
LNREALVATC does not Granger Cause LNREALGPPT 3.08211 0.0483
LNREALTREYV does not Granger Cause LNREALIMPT 4.43549 0.0131
LNREALVATC does not Granger Cause LNREALIMPT 6.00876 0.0030
LNREALIMPT does not Granger Cause LNREALVATC 3.34840 0.0373

Note. only significant granger causality at 5% is retained.
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