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1. Introduction

The tax revenue and government expenditure in Nigeria
attracts attention of researchers and policy makers,
following the current shortage of revenues which is
attributed to unprecedented fall in global oil price.
Meanwhile, like any other countries, the government
attitudes to public policy management have significant
effects on the welfare of citizens. The effect has both short
and long term implications on the current and future
generations, depending on the degree of withdrawal and
injection to the economy through tax and expenditure
respectively. Government ideally ought to earn what it
spends through tax collected from individual economic
unit in the country and plans accordingly on how to spend
it. In other way, it can determine what are needed to be
done in a fiscal year and device the appropriate tax regime
to be adopted to get the projects implemented.

The decision of the government within these tax-spend
or spend-tax nexus has been documented in literature
under various hypotheses. The first is the tax-spend
hypothesis and has two alternative views which are
Friedman [1] and Buchanan and Wagner [2]. Friedman [1]
claimed that if government authorities increase taxes, the
resources that would be available for the government
would be increased, in an attempt to reduce budget deficits

and there will only be an increase in government spending.

Payne [3] in view of this suggested that indeed, if
revenues have positive effects on expenditures, reductions

in revenues would in turn reduce government expenditures.

The second view is the spend-tax hypothesis, which
suggests that a political system determines how much to
spend and then makes the adjustments in tax policy and

revenue sources in order to finance the government
spending. Ricardian equivalence argues that a cut in
present taxes leads to higher future taxes with the same
value as the initial cut. This happens because government
cannot change the present values of taxes but can change
present spending. Roberts [4] and Peacock and Wiseman
[5] thereafter suggested that temporary increases in
government spending because of crisis or war, would have
higher permanent taxes as a result.

Narayan and Narayan [6] gave three reasons why the
nature of the relationship between government expenditure
and revenue is very important. Firstly, if the tax-spend
hypothesis is supported, budget deficits can be avoided by
implementing policies that stimulate government revenue.
Secondly, if the bi-directional causality does not hold, it
means that government revenue decisions are made
independent from expenditure decisions. This can cause
high budget deficits and government expenditure rises
faster than government revenue. Finally, if the spend-tax
hypothesis is supported, it means that the government
spends first and pays for this spending later by raising
taxes. This will have as a result a fear of paying more
taxes in the future and will encourage the outflow of
capital.

The tax and expenditure debate in Nigeria is gathering
momentum, following the arguments that expenditure in
the country are not informed by the tax collected which
are deemed for heading the country towards unprecedented
crises aggravated by the crude oil revenue shortage. It is
widely accepted that an improvement in the long-run
economic efficiency can be achieved by reducing significantly
government activities. Excessive government expenditure
was believed to stand as the origin of the Grecian financial
crisis. In Greece, the government spending to GDP is
extremely high and it is believed to have created
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significant inefficiencies in the operations of the Greek
economy such as unemployment, high inflation and huge
public debt. According to OECD Survey for Greece [7],
the country has to modernise its economy by implementing
structural reforms that would change the public sector, the
labour and product markets and should be closer to
international best practices. The efficiency, effort and
innovation of Greek workers had to be restored. In the
report it was noted that;

“Over a year after a fiscal crisis and the beginning of
IMF, EU and ECB support, Greece is still in a serious
recession. The sizeable, but vital, fiscal retrenchment,
has significantly reduced its large budget deficit.
Considerable advances have also been made with
structural reforms both in the public sector and in
labour and product markets. Despite this progress,
persistent market scepticism concerning the capacity of
the country to restore sustainable public finances and
to renew economic growth has left sovereign interest
spreads at record highs” Hagemann ([8], pp23).

It is doubtless that, Nigeria currently suffers fiscal
crises, due to shortage of revenues to meet the high
propensity of government to spend. Government is
believed to have failed to manage expenditures within the
frameworks of revenue collected, while some assumed
that shortage in the revenue is too much for government to
remain functional within tax-spending hypothesis. To the
later, tax revenue is a basis for the government spending.
However, while the understanding of the cause and effect
between tax and spending would assist decision makers in
the current state of the economy, it is unfortunate that, the
regimes of fiscal operations (Spending and Tax nexus) in
Nigeria is yet to be established within the various fiscal
hypotheses.

2. Literature Reviews

Studies across various countries ends in diverse
conclusions. Kalou and Paleologou [9] examined the
government revenue and expenditure relationship within
the context of soft and hard budget constraint strategy
using nonlinear framework with structural breaks, focusing
on three countries, Sweden, Greece and Germany. The
results indicate absence of any asymmetries for Sweden
and Germany, instead, the symmetric ECM provides
supports for fiscal synchronization hypothesis in the two
countries. An evidence for asymmetries is found in Greece,
which in turn support the spend-and-tax hypothesis with
asymmetric adjustment towards the long-run equilibrium.
The findings indicated that, the Greek fiscal authorities
would cut deficits only if it exceeds high “trigger”
threshold, which supports soft budget constraint strategy
to gain political supports.

In another study, Dizaji [10] investigates dynamic
relationships between government revenues and government
expenditures in Iran to know how oil price and oil revenue
shocks could affect the relationship. The results indicate
that the contributions of oil revenue shocks in explaining
government expenditures is stronger than the contributions of
oil price shocks. The results also show strong causality
running from government revenues to government
expenditures (both current and capital) in Iranian while the

evidence for the reverse causality is very weak. It implies
that, the results support tax-spend hypothesis in Iran.

The study on revenue and expenditure nexus in Asia is
also documented. Narayan [22] investigate evidence of
cointegration and causality between government revenue
and government expenditure for nine Asian countries
using bounds test approach to cointegration and F-test to
examine Granger causality. The results suggest that three
out of the nine countries, government revenue and
government expenditure is integrated while the directions
of causation are mixed. For Indonesia, Singapore and Sri
Lanka, short-run causality is found, but the study shows
evidence of both a short- and long-run causality for Nepal
with strong supports for tax-spend hypothesis. Meanwhile,
the study shows that Indonesia and Sri Lanka conform to
spend-tax hypothesis in the long-run, while the evidence is
neutral for other countries.

The study on the developed economies also show
varying pattern. For instance, Saunoris and Payne [11]
investigate expenditure and revenue nexus in UK using
asymmetric error correction model within a momentum
threshold autoregressive framework and found that
government revenues respond to short-run changes in
government expenditures as well as asymmetrically to
budgetary disequilibrium. In the estimated asymmetric
adjustment, the response of government revenues to a
worsening budget is faster in absolute terms than to an
improving budget. The study therefore, contrary to
previous studies on the UK, support spend-tax hypothesis

More also, Mahdavi and Westerlund [12] argued that
most state and local governments in the U.S. operate
under formal fiscal rules which limit their ability to run
budget deficits and resort to debt financing, which support
their evidence in favor of an intertemporally balanced
budget, or fiscal sustainability, for the states, especially
those characterized by a relatively high degree of fiscal
stringency. In another related study, Westerlund, Mahdavi
and Firoozi [13] re-examined tax-spending nexus using a
panel of 50 US state and local government units and find
that unlike tax revenues, expenditures adjust to revert back
to a long-term equilibrium relationship. Their evidence on
the short-term dynamics is also consistent with tax-and-spend
hypothesis. The implication is that the size of government
at the state and local level is not determined by expenditure
demand, but rather by resource supply. The study shows
that many US state and local governments operate under
constitutional or legislative limitations that seek to
constrain deficits.

It is however maintained in literature that fiscal policy
actions are anticipated to a large extent, because of the
existence of legislative and implementation lags. In other
words, agents receive signals about future changes in
taxes and government spending well before these changes
actually take place [14,15].

3. The Trend of Revenue and
Expenditure

The trend of revenue and expenditure in Nigeria assist
in visual examination of pattern of the fiscal behavior
across various regimes in the economy. The examination
assists in two ways, first it helps to ascertain the possible
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regime shift which could introduce breakpoints to the data
and consequently cause spurious findings. Secondly, the
historical perspective of behavior of the data assists in
policy projection that could augment the econometric
findings through the analysis.

Nigeria is one of the countries with poor spending
culture in the world for its frequent extra budgetary
allocations and the allegations of high incidence of
corruption, Sala-i-Martin and Subramanian [16]. It is
believed that Nigeria fiscal expenditure profiles grossly
violate laid down procedures in accumulation and
expenditure of public funds to the detriment of not only
the development of the nation, but also against the
principles of natural justice.

The sharp decline in the revenue and expenditure in
early 1980s could be traced to emergence of Structural
Adjustment Program (SAP) introduced as measure to curb
financial crisis that followed the collapse of global prices
of primary products. The revenue reduction that followed
the crashed oil price in the international market gave rise
to the debt management problem in the early 80s. The
huge debt servicing payment gulp significant portion of

incomes, thereby creating serious balance of payment
problems for the country. Economic growth was negatively
steady, with external reserves drawn down. Shortly, debt
servicing and loan repayment became a great burden with
unprecedented decline in foreign exchange and the
attended stagnation in the private sector. The introduction
of structural adjustment program and fiscal restructuring
to halt the declining trend was introduced in 1986 which
provide explanations for the recovery trend observed in
the graph presented in Figure 1. A unique regime shift
could also be observed in 1999 which marks the end of
military era and transition into democratic governance in
the country. There is no other significant trend shift
thereafter except in 2008 which marked the global
financial crisis period. Meanwhile, the effect of the crisis
could be observed more on the revenue trend and not on
the expenditure.

The main take on the trend analysis is the possibility of
data instability which points to a need for structural break
test and consequently correct for the same as might be
necessary to avoid spurious findings in the econometric
process.

REVENUE GRAPH

80

70

60 —|

50 |

40

($ 'BILLION)

30

20 |

10 -

T —T —
1980 1985 1990

—T—
1995

—T— —T— —T—
2000 2005 2010

YEAR

EXPENDITURE GRAPH

40

35

30

25 |

20 |

($'BILLION)

15 -

10 -

T T T
1980 1985 1990

—T
1995

—T —T —T—
2000 2005 2010

YEAR

Figure 1. The Trend of Revenue and Expenditure in Nigeria
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4. Model and Econometric Procedures

4.1. Recursive Residual Tests for Structural
Breaks

To test for structural breaks in variables, the recursive
test for stability was conducted using both the CUSUM
test to ascertain the stability of the variables and the
one-step forecast test to identify where the break(s) exist.
The CUSUM test is based on the cumulative sum of the
recursive residuals suggested by Brown, Durbin, and
Evans [17]. It plots the cumulative sum together with
5% critical lines. Parameter instability is found if the

cumulative sum goes outside the area between the two
critical lines. As such, movement of the sample of
the CUSUM test outside the critical lines suggests
coefficient instability. The CUSUM tests results on
Expenditure and Revenue is presented alongside the
one-step forecast test in Figure 2. The CUSUM tests
on the variables shows divergence of the trend outside
the 5% CUSUM boundary. This supports variance
instability, which is an indication of existence of structural
breaks in the two variables. Consequently, to identify the
specific point of the break in the data series, a one-step
forecast test conducted helps in identifying the points of
instability.
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4.2. The Econometric Model

This paper adopts Granger Causality/block exogeneity
test between the government revenue (REV) and
government expenditure (EXP) within VAR structure.

In the bi-variate VAR describing variable x and vy, y
does not granger cause x if the coefficient matrix @, are
lower triangular for all values of J:

R
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From the first row of the above system, the optimal
one-period ahead forecast of x does not depend on lagged

value of y but on its own lagged values, that is;
If
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To implement the test, having the knowledge that the
variables are integrated of order 1, the optimal lag length
p suggested by various criteria is adopted and eq. 3 below
is estimated within the Vector Error Correction structure:

W, =(REV;, EXR, )’ ®3)
The W, is the column vector of the variables. Explicitly:

AREVt =0q + alAREVt_l + azAREVt_Z +.e.
+2,AREV;_, +BjAEXR 3 +B,AEXR 5 + ... (4)

+bpAEXR,_, — 7pey (REVi g — g —agEXR 1) +&"""

AEXPt =ay+ alAEXH_l + azAEXPt_Z +.
+a,AEXR_, + D AREV; 1 +0,AREV; 5 +....... (5)

+bpAREV;_, — 7gxp (REVy_ — g — g EXR g )+ &5,

Where REV, = ay + a1 EXP; is the long-run co-integrating
relationship between the two variables and yggy and ygxp
are the error correction parameters that measure how REV
and EXP react to deviations from long-run equilibrium.

Eq. (4) and (5) shows that the optimal one-period-ahead
forecast of REV, (EXP,) does not depends on lagged
values of EXP,( REV,), but its own lagged values.

For possible pairs of REV, and EXP,, p is the
optimal lag length adopted. Reported F-Statistic are the
Wald-statistic for the joint hypothesis

b1=b1=...=bp=0. (6)

The null hypothesis in eq. (6) states that EXP,( REV,),
does not granger cause REV, (EXP,) in equation (4) and
(5) respectively.

If any of the coefficient b;; i = 1,2......p is significantly
different from zero, null hypothesis (6) is rejected in either

or both cases in eg. (4) and (5). In case any of coefficient
b is significantly different from zero in both equation (4)
and (5), then bi-directional causality holds.

4.2.1. Data Sources and Measurement

Time series data on government revenue and
expenditure at current price, measured in US dollars over
the period from 1980 to 2014 were collected from 2016
update of the World Bank’s World Development Indicator
(WDI) published on the online data base of World Bank
data services. The choice of current values measured in
dollars as against the local currency is based on the
understanding of high rise in the inflation which could
result in excessive over valuation of performances that
could be attributed to money illusion. But a more stable
currency such as US dollar provides a better trend on the
actual values

4.2.2. Estimation and Analysis

Unit root Test

To avoid meaningless statistical inference, it is
necessary to ensure that time series data are stationary. If
the data are trending, trend removal is required [18]. The
most common trend removal or de-trending procedure is
first differencing of data. First differencing is appropriate
for I(1) time series. Unit root tests are used to determine if
trending data should be first differenced or be differenced
at higher order to render the data stationary. Phillips and
Perron [19] and Augmented Dickey—Fuller (ADF unit root
tests are used in this analysis. The Phillips—Perron (PP)
unit root tests only differ from ADF tests in how they deal
with serial correlation and heteroscedasticity in errors.
While the ADF tests use a parametric autoregression to
approximate the structure of errors in the test regression,
the PP tests ignore any serial correlation in the test
regression using non-parametric method. Usually, use of
multiple unitroot test approaches is important to provide a
robustness check so as to ensure that the limitations
inherent in the use of a single approach do not lead to
spurious conclusion.

The unit root tests presented in Table 1 show that the
two tests ADF and Philip Perron (PP) produce identical
results. The presence of unit root could not be rejected
at level 1(0) for both the intercept and intercept with
trend, but it is rejected for both variables at first difference
1(2).

Cointegration Test

Since all the variables are integrated of order one 1(1),
cointegration analysis was employed to examine possible
long run relationship between the variables. Theoretically,
If non-stationary time series data have the same order of
integration and there is linear combination of the series, it
is referred as being stationary [20]. Cointegration means
that time series moves together in the long run, which
implies that the error term resulting from the linear
combination of time series quantifies the deviation of the
time series from their common long-r un relationship and
can be used to predict their future values [7]. Johansen
technique to test for cointegration among the variables is
employed in this study. The results of ‘trace statistic’ and
‘maximum eigenvalue test’ as proposed by Johansen [21]
are presented in Table 2.
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Table 1. ADF & Philip Perron Unit Root Tests on Government Revenue and Expenditure

Variable Unit Root Tests

ADF PP

Level 1st diff. Level 1st diff.
With intercept only
REVEN 0.8723 -5.6263* 0.0757 -8.0488*
EXPEN -0.4001 -5.5160* -0.7391 -5.5192*
With Intercept and Trend
REVEN -2.6685 -6.4520* -2.48506 -9.2897*
EXPEN -2.0867 -6.23697* -2.08675 -6.3035*

ADF is the Augmented Dickey-Fuller test and PP is the Phillips-Perron test. *Indicate rejection of the null hypothesis of non-stationary at 1%, and

**indicates stationary at 5% critical values.

Table 2. Trace and Maximum Eigen Value Cointegration Test among the Price Indexes and Exchane Rate Variables

Trace test indicates 1 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Trace Test Max. Eigen Value Test
Ho: No of CE Eigen Value Statistic **Prob. Statistic **Prob.
TEST WITHOUT DUMMY
REVEN & EXPEN 0 0.3511 14.3627 0.0735 14.2741 0.0498*
1 0.0027 0.0885 0.7661 0.0886 0.7661
TEST WITH DUMMY
REVEN & EXPEN 0 0.3832 16.6577 0.0333* 15.9464 0.0269*
1 0.0213 0.7113 0.399 0.7113 0.399

*Rejection of the hypothesis at 5% significance level for both the Trace and Maximum Eigen Value Tests. »*MacKinnon-Haug-Michelis (1999) p-

values.

Table 3. Lag Selection Criteria

VAR Lag Order Selection Criteria
Endogenous variables: REVEN EXPEN
Sample: 1980 2014

Included observations: 29

Lag LogL LR FPE AIC SC HQ
0 -210.7941 NA 8101.121 14.67546 14.76975 14.70499
1 -177.2997 60.05898* 1061.130* 12.64136* 12.92425* 12.72996*
2 -174.2662 5.020994 1140.494 12.70801 13.17949 12.85567
3 -170.8168 5.233518 1199.511 12.74599 13.40606 12.95271
4 -170.3863 0.593874 1569.842 12.99216 13.84082 13.25795
5 -169.4538 1.157533 2013.702 13.20371 14.24097 13.52857
6 -161.7556 8.494612 1652.366 12.94866 14.17451 13.33258

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error;

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion.

The results of trace and maximum Eigen value test are
not consistent when examined without accounting for the
structural break. Not surprisingly, the trace test does not
support the existence of cointegration, while Max Eigen
Value test does. But when the structural breaks are
accounted for, the two tests support the existence of
cointegration among the variables. This implies there is
long run relationship between them. This provided basis to

proceed to causal analysis between the two variables.

Meanwhile, the choice of lag length plays critical role
in causality test. Therefore, the choice of appropriate lag
length is subjected to various lag length selection criteria.
The result is presented in Table 3.

As presented, all criteria select lag length 1 for the
causal analysis. Consequently, the causality test is carried
out and result is presented in Table 4.
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Table 4. Government Revenue and Expenditure

VEC Granger Causality/Block Exogeneity Wald Tests

Dependent variable: D(REVEN)

Excluded Chi-sq df Prob.
D(EXPEN) 0.327258 1 0.5673

Dependent variable: D(EXPEN)

Excluded Chi-sqg df Prob.
D(REVEN) 4.077693 1 0.0435**

** indicates the rejection of null hypothesis of no causality at 5%
significant level.

The causal analysis run unidirectional from revenue to
expenditure and it is not the other way round. In other
words, revenue is a signal to the expenditure in Nigeria
which supports tax-spend hypothesis.

5. Discussion of Results and Economic
Implications

The study established unidirectional relationship between
the government tax revenue and government expenditure
in Nigeria. Obviously, the result provides learning point
for policy makers and public administrator in the country
on the current crises in Nigeria fiscal system.

In any case, if bidirectional causality does not hold, it
means government revenue decisions are made independent
of expenditure decisions. However the onus of which side
of the decision take precedence depends on which of the
variable take precedence on the other. However, in this
analysis, tax-spend hypothesis prevails. In other words
revenue takes precedence on expenditure, which makes it
to have strong policy implications for Nigeria economy.
More especially during the current financial crises, which
are connected to shortfall in the revenue through a crash in
the crude oil price in the international market?

Significantly, if the tax-spend hypothesis is supported,
budget deficits could be avoided by implementing policies
that stimulate government revenue. By implication the
government attempt to minimise increase deficit in Nigeria
is a possibility, if government enforces and stimulates
mobilisation of tax revenue. Historically Nigeria has high
propensity for budget deficit even when there were no
crude oil crises. This excess in government fiscal management
has constituted serious problem in the economy. The main
concern has been how to develop actions which could help
to change government taste for deficit financing. The
present revenue shortfall that result from global oil price
crash set in, in the midst of the unresolved problem of
incessant extra budgetary spending. The shock forced the
government at all levels to consider stimulating tax
revenue outside the crude oil and other related products.

The increase in the government agitation to raise
revenue through tax using expanded tax base and tax rate
has been trailed with criticism. The critics hold various
positions. One of the arguments is that the increase in the
tax revenue might not necessarily curb the excesses of
government spending and thus fail to reduce deficit
balances. Another argument is that an increase in the tax
revenue might end up creating wider gap between the rich

and poor who are already suffering high inequality. The
latter is prominent given that the incidence of tax on the
impoverished civil servants is higher than those to be
suffered by the middle upper and upper class of the
society. In Nigeria, it is extremely difficult for civil
servants to evade tax due to direct deduction from the
sources, while most of the business owners and rich
people do not pay various business and personal taxes.

The prediction of ineffective tax policy is therefore
premised on the weak institutions. However, while this
study does not negate or invalidate the public opinion in
its entirety, it thus suggests the effectiveness of tax
revenue as a key tool to stimulate the economy and
prevent possible deficit financing, especially if the
government establishes itself around strong institutions
and prevent leakages.

Federal government has demonstrated competences in
building strong institution and effectively manage the
economy. This is obvious considering various policies the
government has and is putting in place since its assumption
of office in 2015. For instance, one of the major mandates
of the administration is anticorruption crusade. Anti-
corruption policy is an inevitable foundation for strong
institutions in the country given that the country has
suffered various fiscal distortions over the past years. As
part of the process, federal government is preventing leakages
and forcing tax evaders to be responsible to government at
all levels. In addition to the strong fiscal policy environment,
government is being conservative by preventing excessive
government spending on certain items. For instance, there
is sharp cut in the proportion of recurrent expenditure
compared to capital expenditure. More also, strong audit
processes are being institutionalised in various government
ministries, parastatals and agencies across the country.

The tax-spend hypothesis established in this study
provides further hope to the economy, as it suggests the
possibility of reduction in the budget deficit, if government
intensifies efforts at increasing tax revenue.

6. Conclusion

This study investigates causal relationship between
revenue and expenditure using VEC Granger causality and
block endogeneity test on Nigerian data. It is carried out
to position Nigeria within one of the four fiscal
hypotheses; tax-spend, spend-tax, fiscal synchronization
and fiscal neutrality hypotheses. The test established
one-directional causality which runs from revenue to
expenditure (Tax-Spend Hypothesis). This suggests that
intensify effort towards increase tax revenue would assist
the economy to reduce or revert the economy from fiscal
deficit. By implication the ongoing government policy
towards increase tax revenue and her actions towards the
blockage of fiscal leakages would sail the economy
through the current fiscal crises.
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