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Abstract

This paper examines the causality between government spending and economic
growth along with external reserve in a VAR technique by applying Granger
causality/Block Exogeneity approach to Nigerian data for the period 1961-2011.
Various diagnostic tests for adequacy of the model were performed. This study
finds that there is unidirectional causality from government spending to
economic growth in Nigeria. This supports the conventional Keynesian
framework that causality runs from government spending to economic growth
and not from economic growth to government expenditure as posited by the
Wagnerian.

Key words: Government Spending, Growth, Causality, Nigeria

1 INTRODUCTION

It is a long held proposition in the public finance literature that there exists a fundamental
relationship between public expenditure and economic growth. While Wagner (1883)
claims that the causal link is from public expenditure to economic growth, the reverse
causation, which also exists according to (Keynes 1936), is usually jettisoned. Wagner
formulated his famous law in which he observed, on the basis of historical evidence for
several industrialized countries, that there is a long run tendency for government
expenditure to rise as per capita income increases. This observation led to the so called
Wagner’s law of increasing state activities. Thus, according to this law, increased
government activity and corresponding increase in government expenditure is an
inevitable result of economic growth. Keynes however, stated that public expenditure is a
fundamental determinant of economic growth. Keynes posited that the government
expenditure, as a fiscal policy instrument, is useful for achieving short-term stability and
higher long run growth rate. According to Keynes, government could alter economic
downturns by borrowing money from the private sector and then returning the money to
the private sector through various spending programs. Keynesian approach pointed out
that public expenditure is an exogenous factor and a policy instrument for mounting
national income. Therefore, it posits that the causal relationship between public
expenditure and national income runs from expenditure to growth.

The fundamental question of this study is: what is the direction of causality between
government expenditure-growth relationships? Kumar, Webber and Fargher (2009) argue
that understanding the directional causality between government expenditure and national
income would permit the identification of a benchmark against which one can identify the
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fiscal policy stance adopted by particular governments, especially in fighting cyclical
fluctuation (Kumar, Webber and Fargher, 2009). Based on Kumar, Webber and Fargher’s
argument this paper attempts to investigate the issue of causality between government
expenditure and growth in Nigeria by applying the techniques of Verma and Arora (2010)
multivariate framework. The main objective of this study is to investigate the directional

* causality between government spending and economics growth in Nigeria. The specific
objectives are to: (i) test the Wagner’s law of public spending and (ii) the Keynesian
model of public spending. The rest of the paper is organized as follows: section 2 presents
theoretical framework and literature review. Section 3 presents the method of analysis.
Section 4 discusses the empirical findings and Section 5 concludes.

2 THEORETICAL FRAMEWORK AND REVIEW OF LITERATURE

In 1893, the German political economist Adolph Wagner put forward his well-known
proposition that regards public expenditure growth as a natural consequence of economic
growth. His views were later formulated as a law and came to be known as “Wagner’s
law” or “Wagner’s hypothesis” (Henrekson, 1993; Halicioglu, 2003). The Law suggests
that an expansion of a country’s level of economic development leads to an increase in its
relative size of public sector. This statement includes a comparison of development
between private and public sectors. According to Wagner’s law as the national economy
grows, the public sector will grow at a faster rate than the private sector. There are several
underlying reasons causing this result. First, with economic growth, industrialization and
urbanization would generate an increase in government expenditures. Development of the
economies makes legal relationships between the economic agents more complex, which
triggers the administrative, regulatory and protective functions of the government.
Second, real income growth would lead to a higher level of demand for basic
infrastructure. In such a case, there would be a need for increased provision of social and
cultural goods and services. As a result, as economy develops, expenditures on social
welfare of society such as education and health expand. Third, government has to
interfere to the market to ensure the functioning of natural monopolies and to enhance
economic efficiency (Gupta 1967; Pryor 1968; Peacock-Wiseman 1979; Oktayer &
Oktayer 2013).

One of the most influential empirical studies on the subject is Singh and Sahni
(1984). Singh and Sahni examined the causal link between government expenditure and
national income for India and found out that the causation is neither Wagnerian nor
Keynesian. Similarly, Ahsan et al. (1992) for the United States failed to detect any
causality between public expenditure and national income. Similarly, Abizadeh and
Yousefi (1998) found no evidence for the proposition. Besides, Bohl (1996) found that
Wagner’s law was valid only for the United Kingdom and Canada, out of the G7
countries, during the post-World War II period. Moreover, Frimpong and Oteng-Abayie
(2009) supported neither Wagner’s hypothesis nor its reverse for the West African
Monetary Zone (WAMZ) countries. Verma and Arora (2010) confirmed the absence of
any instantaneous impact of increasing GDP and the size of government expenditure in
India. Afzal and Abbas (2010) and Rauf, Qayum and Zaman (2012) asserted that there is
no causality from national income to public expenditure and public expenditure to
national income in Pakistan. Moreover, Ray and Ray (2012) confirmed the absence of
short run causality between economic growth and developmental expenditure of
government which neither supports Keynesian approach nor Wagner’s law in India.
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On the other hand, the studies by Chletsos and Kollias (1997) for Greece, Ghali
(1998) for the 10 OECD countries, Demirbas (1999) for Turkey, Thornton (1999) and
Chang (2002) for the 6 emerging countries, Kolluri et al. (2000) for the G7ountries, Al-
Faris (2002) for the Gulf Cooperation Council (GCC) countries, Aregbeyen (2006) for
Nigeria, Kalam and Aziz (2009) for Bangladesh and Rehman et al. (2010) for Pakistan
found causality from growth to public expenditure (as proposed by Wagner’s law).
Grulldn (2012) and Salih (2012) supported the Wagner’s law for Dominican Republic and
Sudan, respectively.

In contrast, the studies of Jiranyakul and Brahmasrene (2007) for Thailand, Pradhan
(2007) for India, Babatunde (2008) for Nigeria, Magazzino (2010) for Italy and Ighodaro
and Oriakhi (2010) for Nigeria confirmed the validity of Keynesian law of public
expenditure. Besides, Ayo et al. (2011) reported bi-directional causality between
government expenditures and economic growth both in the short run and in the long run
for Nigeria.

The existing literature reveals that the debate pertaining to the public expenditure and
economic growth relationship are well established and has been one that is unending.. As
it can be observed, findings vary considerably from country to country with some
supportive and some opposing evidence. The reasons of conflicting results have been
quested by scholars and many explanations have been given. Although these
contradictory results are generally attributed to different econometric methodologies used,
Ram (1987) suggests that differences in the nature of underlying data, the test procedure
and the period studied may explain the diversity in results.

3 METHODOLOGY

Sims (1972) argued that the single equation models are simple and easy to estimate, the
equations are not derived explicitly from a larger model and therefore important feedback
mechanism may be omitted. He further argued that the extension of single equation
approaches to models of interdependent variables, where feedback mechanism exists,
went some way with Vector Auto- Regressive (VAR) models (Granger 1969; Sims
1982b). Vector Auto- Regressive (VAR) models have emerged as powerful multivariate
models since the early 1980s (see Sims, 1982b). In a vector autoregressive model, each of
a set of variables is regressed on past values of itself and past values of every other
relevant variable in the system. Cross variable linkages are incorporated because lags of
all variables in each equation are included and also because of the existence of correlation
among the disturbances of various equations. One of the common uses of VAR models
has been in testing the causality between the variables. A variable y, is said to be Granger
(1969) caused by a variable y, if information in the past and present y, help improve the
forecasts of variable y,. It is commonly used to help identify and understand the pattern of
cross linkages and feedback in vector auto regressions. An F-test is constructed under the
null hypothesis that the coefficients on the lags of an independent variable in the equation
for given dependent variable are jointly equal to zero.

This choice of Vector Autoregression model is as a result of the fact that it best
captures the multi-way relationship among contemporaneous relationships, and other
variables used and their related lags. A unique feature of the VAR model is that an
endogenous variable in one equation of the system appears in another equation as an
explanatory variable thereby becoming stochastic and correlated with the disturbance
term (Shock or impulse term) of the equation(Gujarati & Porter, 2009). Also, in a VAR
model, variables are treated equally and no. distinctions are made between endogenous
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and exogenous variables. Hence, the Ordinary Least Square (OLS) technique will appear
to produce results that are inconsistent. The general form of a VAR model is given by the
equation (1) in the following unrestricted (reduced form) system.

Z =a+t//(L)Z, + ut 1

!

Where Z, is a vector of the 77 (stationary endogenous)

Variable, « is an 72 x1 vector of constants,
l//(L) is an 1 xn matrix of (lagged) polynomial
Coefficients, and ¢ is an n x1 vector of white noise innovation terms w1th E( ) =0

and E(u,,u,)=0 for i=s). The disturbance term, ut, also has a covariance matrix,

E(u,1,) = 2. Finally, the lag operator is defined as w(Ll)=w, + Wyl +.....+yp L} of

degree K —1 and v, for j=1,... .
More specifically, our model which also incorporates the above direct and indirect linkages
is presented as follows:

RGDP = f(CE,RE, EXR) 2

=i n=i n=i n-i

RGDE =3, +% f,RGDE_; + Z By, CE,_; + Z B RE, , +> B,EXR_ +U, 3
=1 i j =l

1= n=i n—i

CE, = f3,, + . B,CE,_, + Z B,,RGDP_, + Z By RE_, +Y P EXR_ +U, 4
i=1 j=l

n—i n-i n-i n—i

RE, = J, Wﬁ.ﬁ%E +ZA,,RGDP.,,, +Zﬂ3UCE 1Zﬂ4ub/\’R +u, S

n=i n=i n=i

EXi o [))“” + Z'BIUEXRt~/' +Zﬂ2!'/RGDP[a/ +Z'BJHCEI—/ —*—Zﬂ-“/REI~/ +U4: 6
j=l Vil j=1 j=l
Lo By By [y, and [, are the unknown parameters where £, is the intercept and
RGDP = Real gross domestic product
RE = Recurrent expenditure
CE = Capital expenditure
EXR = External Reserve

Zﬂy'RGDPH = sum of the lags of real gross domestic product added from period t to |
> p,cE,,

L B,RE,_; = sum of the lags of recurrent expenditure from added period t to j.

Il

sum of the lags of capital expenditure from added period t to j

EXR_. = sum of the lags of external reserve added from period t to j
i 1= P J

The data used in this study are taken from the¢ Central Bank of Nigeria Statistical
bulletin (2012). Annual observations from 1961 to 2011 are used to estimate the models.
External reserve (EXR) is used as government international savings. This is based on
Kumar, Webber and Fargher (2009) government near savings argument. Doan (2000)
argued that when time series are nonstationary, it will generate estimates that are
spurious. On the other hand a VAR model specified with differences, when series are
nonstationary will generate estimates that are efficient but will ignore potential long run
relationships. Sims (1982b) and Doan (2000), argue against differencing even if the
variable contains a unit root because it throws away information concerning the co-
movement of variables. Fuller (1976, Theorem) shows that differencing produces no gain

il
i
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in asymptotic efficiency in an autoregression, even if it is appropriate. Following Sims
and Doan, unit root tests are not conducted and the present study uses levels rather than
differences of the variables involved.

4 EMPIRICAL RESULT

4.1 Robustness Tests

Table 1 shows the result from the serial correlation Lagrange multiplier (LM) test. The
test been an alternative to the Q —statistics for testing serial correlation shows that there is
serial correlation for AR(12) as tested in the analysis. This result further implies serial
correlation in the residual, and that OLS standard error and impulse response function are
invalid and should not be used (E view 4 Guide, p 377)

Table 1 VAR Residual Serial Correlation LM Tests

VAR Residual Serial Correlation LM Tests
Lags LM-Stat Prob

1 23.29761 0.1060
2 38.81147 0.0012
3 27.81624 0.0333
4 24.43848 0.0804
5 30.50632 0.0155
6 30.78906 0.0143
7 70.07655 0.0000
8 33.32000 0.0067
9 55.38562 0.0000
10 27.04087 0.0410
11 15.74627 0.4708
12 12.85440 0.6834

Probs from chi-square with 16 df.

Table 2 shows the result from the lag structure test. AR Roots Table/Graph investigates
the lag structure of our model and reports the inverse roots of the characteristic AR
polynomial (Ltkepohl, 1991)

Table 2: The Lag Structure Test: AR Roots Table

-

Root Modulus
1.132287 1.132287
0.956171 0.956171
0.575584 - 0.276676i1 0.638629
0.575584 0.276676i 0.638629
-0.489693 0.489693
0.305342 0.305342
-0.230656 - 0.139361i : 0.269488
-0.230656 + 0.1393611 0.269488

Warning: At least one root outside the unit circle.
VAR does not satisfy the stability condition.
Source: Econometric View 7 based on authors calculation

The estimated inverse root indicate that the (VAR) equation is not stable since some
roots have modulus up to 1 in table 2 and lie outside the unit circle in figure 1. Since
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VAR is not stable it implies that, certain results (such as impulse response standard
errors) are not valid.

Figure 1: The Lag Structure Test: AR Roots Graph
Inverse Roots of AR Characteristic Polynomial

1.5

1.0 4

0.5 -

0.0 - . . e

-0.5

-1.0 4

-1.5 T T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Source: Econometric View 7.

Also the result in figure | which is the estimated inverse root indicate that the (VAR)
equation is unstable (not stationary) since the modulus lie outside the unit circle.. There
will be roots, where the number of endogenous variables is the largest lag. Because the
VAR equation is not stable, the impulse response standard errors result would be invalid
and the variance decomposition is inefficient.

Table 3: VAR Granger Causality/Block Exogeneity Wald Tests

Cause Chi-sq p- Null hypothesis Decision
Variable value
Real GDP 18.93554 0.0050 | Total expenditure, recurrent | Reject the null

expenditure, capital expenditure and | hypothesis
external reserve not Granger cause
real GDP

Total Exp 11.7841 Recurrent expenditure, capital | Reject the null
expenditure and external reserve do | hypothesis
0.0651 | not Granger cause total expenditure

Recurrent 11.43548 0.0758 | Capital expenditure and external | Reject the null

Exp reserve  do not Granger cause | hypothesis
recurrent expenditure

Capital Exp 26.46808 0.0002 | Total expenditure,  recurrent | Reject the null

expenditure and external reserve do | hypothesis
not Granger cause capital expenditure

External 52.21906 0.000 | Total  expenditure, recurrent and | Do not reject
Reserve 0 capital expenditure do not Granger | the null
cause external reserve hypothesis

Source: Econometric View 7 based on authors calculation




[.C. Nwaogwugwu & T.V. Ojapinwa 125
To determining the direction of causality among real GDP, total expenditure,
recurrent expenditure, capital expenditure and external reserve variables, we employed
Granger causality technique within block exogeneity wald tests. The result of the Granger
causality test are shown in the table 3 above (confidence interval is 95% From these
results, we can see that when the cause variables are recurrent and capital expenditure and
external reserve, the Chi value was 18.94 with p value of 0.0050. It is less than 0.05, we
reject the null hypothesis. That is, recurrent and capital expenditure and external reserve
variables do individually and collectively Granger cause real GDP in Nigeria. Also,
capital expenditure and recurrent expenditure Granger cause external reserve jointly and
individually. However, real GDP do not cause external reserve as shown in the appendix

2.

When the cause variables are real GDP, capital expenditure, and external reserve, all the
variables except real GDP do granger cause recurrent expenditure individually while all
the variables cause recurrent expenditure collectively. Also, recurrent expenditure, and
external reserve Granger cause capital expenditure individually. However, real GDP do
not cause capital expenditure individually since the chi square value is 2.87 with 0.2377 p
value. This result is similar to that of Jiranyakul and Brahmasrene (2007) for Thailand,
Pradhan (2007) for India, Babatunde (2008) for Nigeria, Magazzino (2010) for Italy and
Ighodaro and Oriakhi (2010) who found a unidirectional causality from expenditure to
growth but not vice versa and different from that of Chletsos and Kollias (1997) for
Greece, Ghali (1998) for the 10 OECD countries, Demirbas (1999) for Turkey, Thornton
(1999) and Chang (2002) for the 6 emerging countries, Kolluri et al. (2000) for the
G7ountries, Al-Faris (2002) for the Gulf Cooperation Council (GCC) countries, Kalam
and Aziz (2009) for Bangladesh and Rehman et al. (2010) for Pakistan, Grulla (2012)
and Salih (2012) supported the Wagner’s law for Dominican Republic and Sudan,
respectively. The unidirectional causality from government expenditure to growth implies
that government expending (both recurrent and capital) individually and collectively are
good predictor of economic growth in Nigeria.

5 CONCLUSION

Using VAR approach within block exogenous’s version of the Granger-causality method,
the paper examines the relationship between government spending and economic growth
along with external reserve in Nigeria from.1961 to 2011. We conduct various diagnostic
tests to ensure that the models are adequate. The findings of this research provide
evidence to support a unidirectional causality while concluding that causality runs from
government expenditure to economic growth. This supports the conventional Keynesian
framework that causality runs from government expenditure to economic growth and not
from economic growth to government expenditure as posited by the Wagnerian. This
result implies that government interventions in Nigeria economy through government
spending play a crucial role in the development process. This supports the Keynes
argument that, government could alter economic downturns by borrowing money from
the private sector and then returning the money to the private sector through various
spending programs.
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Appendix 1

Pairwise Granger Causality Tests
Date: 07/22/14 Time: 10:43
Sample: 1961 2011

Lags: 2
Null Hypothesis: Obs  F-Statistic Prob.
TE does not Granger Cause RGDP 49 11.7841 0.0651
RGDP does not Granger Cause TE 1.20108 0.3105
Appendix 2

VAR Granger Causality/Block Exogeneity Wald Tests
Date: 07/20/14 Time: 16:56

Sample: 1961 2011

Included observations: 49

Dependent variable: RGDP

Excluded Chi-sq df - Prob.
RE 10.3689 2 0.0056
CE 6.5722 2 0.0045

EXR 8.511605 2 0.0248
All 18.935542 6 0.0050

Dependent variable: RE

Excluded Chi-sq df Prob.
RGDP 2.2907 2 03179
CE 5.8365 2 0.0540 ’
EXR 6.6379 2 0.0362
All 11.43548 6 0.0758
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Dependent variable: CE

Excluded Chi-sq df Prob.
RGDP 2.8736 2 0.2377
RE 7.5706 2 0.0227
EXR 7.7166 2 0.0211
All 26.46808 6 0.0002

Dependent variable: EXR

Excluded Chi-sq df Prob.
RGDP 2.970776 2 0.2204
RE 38.36433 2 0.0000
CE 9.533100 2 0.0085
All 52.21906 6 0.0000
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