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are I(1) or I(0). This means that the ARDL approach avoids the pre-testing problems
associated with standard cointegration, which requires that the variables be already
classified into I(1) or I(0) (Pesaran et al., 2001). Tang (2006) also stated that the ARDL
procedure is also applicable when the explanatory variables are endogenous and it is
sufficient to simultaneously correct for residual serial correlation. The ARDL approach to
cointegration involves estimating the short run and long-run elasticities by employing the
Unrestricted Error Correction Model (UECM) that has unrestricted intercepts and no
trends based on the assumption made by Pesaran et al. (2001). From the analysis, equation
(3) can be expressed in ARDL representation as:

AInRGDP = By + alnRGDP,_; + B1InDEF, + [,InCPI; + B3InGOV; + B4InOP, + BsREER,

p p P
+L¢InK; + p,InL, + Z ®PAINRGDP;_; + Z @1;AINDEF,_; + Z @,;AlnCPI,_;

i=1 i=1 =1
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+ Z <p3iAlnGOVt_l- + Z (p4iAln0Pt_l’ + Z (p5iA(REER)t_i + Z (pﬁiAln !t—i
i=1 i=1 =1 it
P
£ @rbinl,_; + v, M

=1

Where A is the first difference operator, P is the lag order selected by the Schwarz Bayesian
Criterion (SBC), f, is the drift parameter and v, is the error term which is ¥(0,82). The
parameters « and fB;; represent the long-run multipliers whereas @ and ¢;; are short-run
parameters. The first step in the ARDL approach is to estimate equations (4) by applying OLS.
The computed F-test (Wald test) is then used to test the existence of long-run relationships
among the variables. This is done by restricting the coefficients of the lagged level variables to
zero. The null hypothesis of no long-run relationship among the variables in equation (4) is
tested against the alternative hypothesis. This is specified as:

Hy:Br =B, =P3=Ba=Ps=Bs=P;=0
Hy:fy # By # B3+ Ba# Bs # B # 7+ 0

Given that cointegration is established, the following ARDL model is estimated in order to
obtain the long run and short run coefficients.

P P P P
InRGDP, = w, + Z AINRGDP,_, + Z B,InDEF,_, Z B,InCPI,_; + Z ByInGOV,_;

=1 =1 i=1 =1

P P P P
+ Z B,InOP,_, + Z BA(REER),_; + Z BelnK,_, + Z BoinL,_; + v, (5)
i=1 i=1 i=1 i=1

The error correction representation of the ARDL model is specified as
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P P P
AInRGDP, = A, + Z ®InRGDP,_; + Z @1;AInDEF,_; + Z @2 AInCPI,_;
[ i=1 [ =

=1 =1

P P P P
+ Z b5, AINGOV,_; + Z b AlNOP,_, + Z b, AREER),_; + Z N
i=1 i=1 =1 =1

+ Zf=1 ¢z AlnL,_; + YECT,_; + €, (6)

Where ¢ represents the speed of adjustment to long-run equilibrium following a shock to the
system and ECT,_, is the error-correction term, the residuals from the cointegration equation

lagged one (1) period. The coefficient of the lagged error correction term v is expected to be
negative and statistically significant to further confirm the existence of a cointegrating
relationship among the variables in the model. The data used for this analysis were obtained from
the annual reports of the Bank of Ghana from 2000 to 20015 and World Development Indicators
(World Bank, 2016).

11 RESULTS AND DISSCUSSION

In order to understand the relationship between real gross domestic product and budget deficits
over the years, we present in Figure 1 the growth trend of real GDP, budget deficit, and other
selected variables from the year 2000 to 2015. The analysis reveals that since 2000, years of high
deficits were usually followed by years of low economic growth, and vice versa. This
phenomenon was pronounced in 2009, where the GDP growth rate reduced from 7.3 percent in
2008 to 4 percent in 2009, following an increase in budget deficit from 8 percent in 2007 to 11.5
percent in 2008. The same phenomenon was observed between 2012 and 2015. The Figure also
shows that periods of high inflation were associated with low growth of real GDP, and vice
versa.
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00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Inflation(%) 40.5 21.3 152 23.6 11.8 14.8 10.5 12.7 18.1 16 8.6 8.6 8.8 11.4 17 17.7
Real GDP(%) 37 42 45 52 58 59 64 57 73 4 8§ 15 88 7.1 45 4.1
Budget Deficit(%) 9.7 41 6 35 29 2 7.8 8 11.595 68 43 11.8109 9.5 7.5

OILIPE Brent
Crude(US$/Barrel) 28.4 25 25 28.438.7 56 67.1 75.8 101 62.5 74 111 109 111 62.4 49.5

Figure 2: Inflation, Real GDP, Oil price and Budget deficit (2000-2015)
Source: Authors’ computation based on Bank of Ghana Annual Reports

3.1 Unit root and cointegration tests

Before carrying out the ARDL or Bounds test to cointegration, and the Granger-causality test, a
unit roots test was first conducted in order to examine the stationarity properties of the variables
in the study. While the ARDL approach to cointegration does not necessitate the pretesting of the
variable for unit roots, it is imperative to perform unit roots test to verify whether the variables
are not integrated of an order higher than one, to avoid spurious results. This is necessary,
because the computed F-statistics provided by Pesaran et al. (2001) are not valid in the presences
of 7 (2) variables. The results from the unit roots test indicates that all the variables of interest are
integrated of order one (/(1)) variables. The study conducted a cointegration test to examine the
long run relationships among the variables. The F-statistic that is computed within the
framework of the Unrestricted Error Correction Model was compared with the lower and upper
critical values in Pesaran and Pesaran (2009). Table 3 reports the bounds test results for Real
GDP (RGDP). From Table 3, the F-statistic for the model with Real GDP (LRGDP) as the
dependent variable is FLRGDP(.) = 4.332. It exceeds the upper critical bound at one percent
significance level. This means that the null hypothesis of no cointegration among the variables is
rejected. This suggests the existence of a long-run relationship between economic growth and its
explanatory variables.

Table 3: Bounds test for the existence of cointegration

Critical Value Bounds 90% Level 95% Level 99% Level
Intercept with no trend 0y K1) 10) I1) KO0 I
K=7 2.035 3.153 2.365 3.553 3.027 4.296
Dependent Variable F-Statistic
Fwreppr) = FLRGDP | LBD, LCPL, LGOV, LOP, REER, LK, 4.332

LL)

Note: K is the number of regressors.
Source: Authors’ estimated using WDI (2012) data and Microfit 4.1 package
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3.2 Long and short-run analysis

Given that the results of the cointegration analysis indicate the existence of a long-run
relationship between economic growth and the explanatory variables, the study proceeded to
estimate the long-run impact of the explanatory variables on economic growth using the ARDL
framework. The a priori expectation is that government budget deficit should translate into high
economic growth, especially in the long run. Intuitively, one expects that if government budget
deficits were invested in productive sectors of the economy and in diversified manner, they
should propel economic growth, at least in the long run. However, the results (presented in Table
4) show a significantly negative relationship between budget deficit and economic growth. This
shows that a 100 percent increase in budget deficit in the long run would lead to a 3 percent
decrease in real GDP, holding all other factors constant. The implication is that government
budget deficits over the past decade have been counterproductive to the growth of Ghana’s
economy. This result is consistent with that of Fisher (1993) who found a negative effect of
budget deficit on economic growth. It also corroborates a similar study conducted by Mohanty
(2012), which found a negative and significant relationship between fiscal deficit and economic
growth in India.

In the Ghanaian context, the result supports the earlier study by Akosah (2013) and Nkalu
(2015), who found an inverse long-run relationship between budget deficit and economic growth,
especially as the deficits have often been used to finance recurrent expenditures, suggesting that high
budget deficit, driven by recurrent expenditures, slows down economic growth. However, the result is in
contrast with findings of Larbi (2012) who concluded that budget deficit has a positive significant
relationship with economic growth in Ghana. Again, whereas capital stock and growth of labor force
have a positive and significant impact on economic growth, the consumer price index and oil
price were found to have a significant and negative impact on economic growth. Nonetheless, the
long-run estimate of real exchange rate and government expenditure were insignificant.

Table 4: Long Run Model

Variables Coefficient Standard T-Ratio Probability
Error
LBD -0.0334 0.0107 -3.1194 [0.004]***
LCPI -0.2680 0.0763 -3.5139 [0.001]***
LGOV 0.4498 0.0293 1.5331 [0.134]
LOP -0.0060 0.0019 -3.1271 [0.004]***
REER -0.8041 0.0040 -0.1995 [0.843]
LK 0.1541 0.0422 3.6484 [0.001]***
LL 0.6809 0.1257 5.4168 [0.000]***
C -26.9877 6.1004 -4.4239 [0.000]***
Source: Estimated from WDI (2012) and BP Statistical Review data using Microfit 4.1 package

Note: *** ** and * denotes significance at 1%, 5% and 10% respectively

Table 5 presents the short-run results of the growth model. The results show that the coefficient
of the error correction term (ECT) is negative and highly significant at one percent level. This
confirms the existence of a cointegrating relationship among the variables in the model. The
ECT represents the rate of adjustment to restore equilibrium in the dynamic model following a
disturbance. The coefficient of the error correction term (ECT) is -0.32. This suggests that the
speed of adjustment to long-run equilibrium is approximately 32 percent per quarter. The size of
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the coefficient of the error correction term (ECT) indicates that about 32 percent of the
disequilibrium in the product market that has been caused by previous quarters’ shocks
converges back to the long-run equilibrium in the current quarter. However, the magnitude of the
coefficient in this study suggests that the speed of adjusting to long-run changes is slow. The
short-run results again shows that budget deficit is positive but insignificant. This implies that
changes in budget deficit do not have any immediate effect on the growth of the economy. This
can be partly due to the fact that government spends mostly on long-term projects such as
education, construction of roads, and other infrastructural projects whose impacts are not
observed in the short term; neither are there sufficient complementary projects to propel the
short-run positive impact in to long-run positive impact. The results of the error correction model
confirms the findings of Mohanty (2012) who discards the short-run relationship between fiscal
deficit and economic growth.

Table 5: Error Correction Model

Variables Coefficient Standard Error  T-Ratio Probability
dLRGDP(-1) 0.7264 0.1619 6.9573 [0.000] ***
dLRGDP(-2) 0.6332 0.0897 7.0591 [0.000] ***
dLRGDP(-3) 0.6823 0.0937 7.2818 [0.000]***
dLBD 0.0016 0.0095 0.1684 [0.863]
dLCPI 0.1259 0.0647 1.9459 [0.059]*
dLGOV -0.2387 0.0411 -5.8084 [0.000]***
dLGOV(-1) 0.1988 0.0456 4.3543 [0.000]***
dLOP -0.2291 0.0015 0.1444 [0.886]
dREER -0.0386 0.0022 -17.1600 [0.000]***
dREER(-1) 0.0235 0.0054 4.2974 [0.000]***
dLK 0.1691 0.0386 4.3786 [0.000]***
dLK(-1) -0.1672 0.0363 -4.6064 [0.000]***
dLL 0.4939 0.1543 3.2009 [0.002]***
dLL(-1) -0.5610 0.2024 -2.7717 [0.015]**
dLL(-2) -0.6610 0.1827 -3.6179 [0.002]***
C 17.5542 4.2573 4.1233 [0.000]***
ECT(-1) -0.3252 0.0688 -4.7219 [0.000]***

Source: Estimated from WDI (2016) data using Microfit 4.1 package
Note: *** ** and * denotes significance at 1%, 5% and 10% respectively

3.3 Granger causality test results

In some instance, there is a bidirectional relationship between the dependent variable (which is
economic growth in the case of this study) and the explanatory variable of interest (budget
deficit). Since this is not known from the data used, the Granger Causality test (presented in
Table 6) was conducted. The results suggest that the null hypothesis, that budget deficit (LBD)
does not Granger cause real GDP (LRGDP), is rejected, indicating that budget deficit Granger
cause real GDP. The implication is that budget deficit predicts future values of real GDP.
However, the null hypothesis that real GDP does not Granger cause budget deficit is not rejected.
This means that, there is a unidirectional causality running from budget deficit to real GDP.

Table 6: Pairwise granger causality tests

Null Hypotheses F-Stat Prob Remarks
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LBD does no Granger Cause LRGDP 8.8442 0.000%*** Hy is rejected

LRGDP does no Granger Cause LBD 2.3767 0.102 Hy is not rejected

Source: Computed using Eviews 9.0 package.

Note: oA denote rejection of  null hypothesis at 1% level of significance.

12 CONCLUSION AND POLICY IMPLICATION

Since 2012, there have been growing concerns over Ghana’s high budget deficits, and their
implication for the country’s debt sustainability and economic growth. This paper analysis the
relationship between government budget deficit and economic growth using data from Bank of
Ghana and the World Bank. The trend analysis used to validate the econometric results reveals
that, since 2000, years of high budget deficit were usually followed by years of low economic
growth, and vice versa. This phenomenon was pronounced in 2009 where the GDP growth rate
reduced from 7.3 percent in 2008 to 4 percent in 2009, following an increase in the deficit from 8
percent in 2007 to 11.5 percent in 2008. The same phenomenon was observed between 2012 and
2015. The econometric result shows that there is a negative long run relationship between budget
deficit and economic growth. This finding is in conformity with the prediction of the
Neoclassical Economists that high budget deficits do not necessarily translate into economic
growth in the long run. Instead, they lead to crowding in effect only in the short run, and shift tax
burdens into the future. Budget deficits result in an increase in current private consumption, and
a decline in personal savings. Higher interest rates caused by declining personal savings decrease
private investments (the crowding out effects) and hence affect economic growth negatively.

Following the observed negative effect of budget deficits on economic growth, this paper
recommends that government must ensure strong fiscal discipline without compromising the
wellbeing of the citizenry by allocating budget spending to sectors that can translate the deficit
into high economic growth, both in the short and long runs. The government could consider
spending in sectors that could boost aggregate demand, private savings, investment, and
economic growth. There is the need for government to maintain a strong fiscal consolidation that
will contribute to minimizing the country’s growing debt (partly due to borrowing), by keeping
with its policy of strict expenditure controls. While ensuring strong fiscal discipline, it must
also improve its revenue collection performance to offset the fiscal imbalance. The paper further
recommends that government should use its monetary policy rate to moderate the real effective
exchange rate and inflation, since their increase were found to have negative implications for the
growth of the economy.
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Appendix 1

Table Al: Test for Order of Integration (ADF and PP) at levels with intercept
Variable ADF P-Value Lag PP Statistic ~ P-Value BW

Statistic Length

LRGDP -1.4980  (0.528) [0] -1.5111 (0.521) [2]
LBD -2.0789  (0.253) [2] -2.3909 (0.148) [2]
LCPI -2.9511  (0.145) [2] -2.5047 (0.119) [1]
LGOV -1.5874  (0.483) [1] -1.2204 (0.661) [2]
LOP -1.8698  (0.344) [2] -1.5857 (0.483) [2]
REER -0.8154  (0.807) [1] -1.7836 (0.385) [1]
LK -1.8360  (0.360) [1] -1.6132 (0.470) [2]
LL -1.7918  (0.381) [2] 1.9700 (0.299) [2]
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Notes: Null hypothesis: there is unit root. Alternative Hypothesis: there is no unit root. If the p-values for the ADF
and PP tests are not significant then we cannot reject the null hypothesis and vice versa.

Table A2: Test for Order of Integration (ADF and PP) at First Differences with intercept

Variable ADF P-Value Lag Length PP Statistics P-Value BW
Statistics
DLRGDP -7.3814 (0.000)*** [0] -7.3875 (0.000)*** [2]
DLBD -3.4031  (0.014)** [3] -4.8282 (0.000)*** [3]
DLCPI -3.1777  (0.026)** [2] -2.7490 (0.071)* [4]
DLGOV  -3.8849  (0.003)*** [0] -3.9929 (0.002)*** [2]
DLOP -2.8551  (0.057)* [4] -4.1222 (0.001)*** [4]
REER -7.0068  (0.000)*** [1] -5.5092 (0.000)*** [5]
DLK -4.2578  (0.001)*** [0] -4.3318 (0.000)*** [2]
DLL -7.3982  (0.000)*** [2] -9.8793 (0.000)*** [2]

Notes: Null hypothesis: there is unit root. Alternative Hypothesis: there is no unit root. If the p-values for the ADF
and PP tests are not significant then we cannot reject the null hypothesis and vice versa. *** represents significance
at 1% level.
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