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Abstract
This study empirically investigates the impact of budget deficit on private consumption in seven member
countries of the West African Economic and Monetary Union (WAEMU), namely Benin, Burkina Faso, Côte
d’Ivoire, Mali, Niger, Senegal and Togo. It applies the pooled mean group estimation method to annual data
covering the period 1970 to 2013. The results show that budget deficit and per capita GDP have long run positive
effects on household consumption whereas inflation rate is detrimental to private consumption. This suggests
that private consumption cannot be held responsible for any crowding-out effects that budget deficit might have
on long run aggregate demand and economic growth in WAEMU countries. Therefore, restricting the size of
budget deficits is costly for the development of WAEMU countries.
Keywords: budget deficits, private consumption, pooled mean group estimation, WAEMU
1. Introduction
The effect of fiscal deficit on private consumption is a contentious issue in macroeconomic literature. The
theoretical perspectives can be discussed under three major schools of thought. In this regard, the Keynesian
theory holds that budget deficits have, by the working of the multiplier, a positive effect on private consumption.
The Neoclassicals state that an increase in government expenditure crowds out private spending due to rise in
interest rate while the Ricardian equivalence approach support that budget deficits are neutral to private
consumption. Today, the general belief is that budget deficit is bad for the economy. This belief has made the
reduction of size of budget deficits one of the cornerstones of short-term stabilization and medium-term
adjustment programs in developing countries.
On the empirical front, many studies have examined the nexus between budget deficit and private consumption
in order to test the validity of the theoretical views. However, these studies yielded mixed results across
countries, data and methodologies. Most of these studies use standard panel data regression methods imposing
cross-sectional homogeneity on all slope coefficients except the intercepts. As suggested by Pesaran and Smith
(1995), under slope heterogeneity, these estimates are affected by a potentially serious heterogeneity bias,
especially in small country samples. Furthermore, Sub-Saharan African countries have received little attention in
the empirical literature.
The aim of this paper is to discover the effect of budget deficit on private consumption for the member countries
of the West African Economic and Monetary Union (WAEMU). Faced with the vicious circle of persistent
budget deficits, WAEMU member countries have adopted convergence criteria aiming at explicit targets for
public debt and deficits to monitor their fiscal situation and achieve sustainable growth. Assessing the impact of
budget deficit on private consumption not only helps understanding the impact of government spending on
poverty reduction, but also sets a framework for discussion of fiscal policies. If budget deficit affects household
consumption negatively, then the deficit target within WAEMU is absolutely relevant. On the contrary, if deficit
has positive effect on household consumption, then restricting the size of public deficits becomes costly for
development. Despite the significant implications of the issue for monetary unions the relationship between
budget deficit and private consumption has not been explored for WAEMU countries. This study attempts to fill
the gap. It uses the pooled mean group estimator proposed by Pesaran et al. (1999). Contrary to standard panel
data methods, this estimator allows for slope heterogeneity in the short run while imposing restrictions only in
the long run.
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The remainder of the paper is organized as follows. Section 2 presents a brief review of literature regarding the
effects of budget deficit on private consumption. Section 3 contains a description of the data, the model and the
methodology. Section 4 presents and analyses the empirical results. Finally, Section 5 provides summary and
concluding remarks.
2. Literature Review
The debate on the effect of budget deficit on private consumption has stimulated a burgeoning literature in
macroeconomics. There are three competing views regarding the effect of budget deficit on private consumption
(Bernheim, 1989; Shaw, 1987; Barro, 1989). The Keynesian view argues that an increase in the budget deficit
increases disposable income and stimulates private consumption (Keynes, 1936). The Neoclassicals state that an
increase in government spending crowds out private consumption. The Neoclassical theory supports the
Keynesian proposition but only in short run. In long run Neoclassicals assume full employment of resources,
implying that output will not be affected by any change in the budget deficit. Increase in government spending
will reduce private spending due to rise in interest rate. Full Ricardian equivalence entails that an increase in
budget deficits, regardless the way of financing, should have no impact on output and private consumption. This
holds because households internalize government’s budget constraint into their own lifetime budget constraints
(Kormendi, 1983; Modigliani & Sterling, 1986; Cardia, 1997). Thus, any tax-induced change in public deficit
will be exactly offset by a change in private savings and the level of aggregate demand will be unchanged. A
modified or extreme version of Ricardian equivalence entails that an increase in budget deficits should have a
negative impact on interest rates, output and private consumption (Wheeler, 1999). The basic assumption of
Ricardian equivalence is that consumers are not liquidity or credit constrained. This assumption might not hold
for developing economies where there are imperfections in the capital markets.
A growing body of research has tested the validity of these theories. The results from these empirical studies are
however mixed and controversial across countries, data and methodologies. Most of these studies cover
developed countries and other contexts different from Sub-Saharan Africa. For instance, Haque and Montiel
(1989) rejected the Ricardian equivalence in fifteen countries out of sixteen developing countries. The basis of
the rejection was the prevalence of liquidity constraint in those countries. Haque (1988) and Gupta (1992) have
found empirical support for the Ricardian equivalence behavior for developing countries. Rock et al. (1989)
examined the deficit-private consumption nexus for Trinidad, Barbados and Tobago, and found evidence
supporting the Ricardian equivalence only for Barbados. The authors concluded that the validity of the Ricardian
equivalence is an empirical issue and that the irrelevance of the government’s debt-tax choice should be
reconsidered and not ignored. Karras (1994) examined the change of private consumption in response to
increases in government spending for a large sample of countries. He found that government spending and
private consumption are better described as complementary rather than as substitutes. Ghatak and Ghatak (1996)
found no support for the Ricardian equivalence for India. There are significant crowding out effects on private
consumption. Khalid (1996) found support for the Ricardian equivalence for 12 out of the 17 developing
countries studied. The presence of liquidity constraints explains the rejection of the Ricardian equivalence. He
also reported that increases in public spending may have some expansionary effect on aggregate demand. In the
case of Greece, Drakos (2001) explored the long-run relationship between government borrowing and private
savings. His results indicated that as the budget deficit increased, household perceived the government bonds as
net wealth; hence they increased their consumption, without considering the uncertainty of the future tax level.
Ho (2001) supported the crowing out effect for a sample of 24 OECD countries. Giorgioni and Holden (2003)
examined the validity of the Ricardian equivalence for ten developing countries (Burundi, El Salvador, Ethiopia,
Honduras, India, Morocco, Nigeria, Pakistan, Sri Lanka and Zimbabwe). Their results indicated that for these
countries the Ricardian equivalence held since there was a negative relationship between consumption and
budget deficits, although not always significant. Nieh and Ho (2006) showed that private consumption and
government spending in 23 OECD countries are complementary to each other. But, Berben and Brosens (2007)
showed that an increase in government spending leads to a decline in private consumption in OECD countries.
Tagkalakis (2008) used data on 10 OECD countries and found that to stimulate private consumption, fiscal
policy is much better in recession. Schclarek (2007) studied the effects of fiscal policy on private consumption
for a sample of 40 countries including 19 industrialized and 21 developing countries. The results indicated that
government spending have Keynesian effects for both industrial and developing countries. Afzal (2012) found
evidence supporting the Ricardian equivalence hypothesis for Pakistan. More recently Khan et al. (2015)
analyzed the impact of government spending on private consumption in China and found that the two variables
are positively related.
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3. Methodology and Data
3.1 Model Specification
The model used in this paper is built upon the following function:

Cit   0  1 Bit   2Yit   3 Fit   4 it   it

(1)

where C is real private consumption per capita, B is budget balance (surplus or deficit) as share of GDP, Y is real
GDP per capita, F is financial development indicator and π is inflation rate. Financial development is measured
by domestic credit to private sector as share of GDP. This indicator is used as a proxy for liquidity constraints. It
is expected that economic growth and financial development benefit private agents by giving them better access
to goods and services and enhancing their well-being. Expectedly, the relationship between these two
explanatory variables and private consumption is positive. That of budget deficit has no a priori sign from a
theoretical point of view. The impact of inflation is negative because it lowers the real value of assets and
incomes.
3.2 The Pooled Mean Group Estimation
The estimation technique makes used of the Pooled Mean Group (PMG) estimator proposed by Pesaran et al.
(1999). Following Pesaran et al. (1999), Eq.(1) is viewed as the reduced form of an autoregressive distributive
lag (ARDL) dynamic panel model.
m

n

j 1

j 0

yit   ij yit  j    ij' xit  j   i   it

(2)

Where yit  Cit , xit  Bit , Yit , Fit ,  it  is a 41 vector of explanatory variables;  ij are the 41 coefficient
vectors; ij are scalars; and  i represents the country-specific effect. From this model, we derive the long-run
relation as follows:

yit   i ' xit   it

(3)

If the variables are cointegrated, then the error term μit is an I(0) process for all i, and Eq.(2) can be
reparameterized in the form of an unrestricted error correction model in which the short-run dynamics of the
variables are inﬂuenced by the deviation from the long-run relationship:
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(4)

The error-correction speed of adjustment parameter, i and the long-run coeﬃcients, θi, are of primary interest.
One would expect i to be significantly negative under the prior assumption that the variables exhibit a return to
long-run equilibrium. The main interest of ARDL models is that the long run relationship and the short run
parameters are estimated jointly. They also allow to deal with variables that are possibly of different order of
integration, namely I(0) and I(1), and not simply I(1). This property is extremely useful given the low power of
panel unit root tests in short samples.
The PMG estimator allows the short-run coefficients and the speeds of adjustment to vary freely across countries,
but imposes common long-run coefficients. Thus, in this study the PMG estimator is based on the following
error-correction model:
p

p

p

p

p

j 1

j 0

j 0

j 0

j 0

C it   0   i S it 1    1ij C it i    2ij Bit i    3ij Yit i    4ij Fit i    5ij  it i   it

(5)

where S it 1  Cit 1  1 Bit   2Yit   3 Fit   4 it 
The Mean Group (MG) estimator proposed by Pesaran and Smith (1995) allows both short-and long-run
parameters heterogeneity. It derives the long-run parameters for the panel as the unweighted average of the
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long-run estimates from the N individual country regressions. The long-run slope homogeneity hypothesis is
tested via a Hausman test, where under the null hypothesis, the difference in the estimated coefficients between
the MG and PMG are not significantly different and PMG estimators are consistent and more efficient than
Mean Group (MG) estimators (Pesaran et al., 1999).
3.3 Data
The empirical investigation uses annual time series data for seven member countries of the West African
Economic and Monetary Union (WAEMU) namely: Benin, Burkina Faso, Côte d’Ivoire, Mali, Niger, Senegal
and Togo. Data on real private consumption per capita, real GDP per capita and credit to private sector as share
of GDP were sourced from the World Development Indicators by the Word Bank. Data on budget deficit and
inflation rate were obtained from the website of the Central Bank of West African States. Budget balance was
taken as share of GDP. All data cover the time period of 1970-2013, except inflation rate which spans from 1972
to 2013. Private consumption and real GDP are used in their natural logarithms.
The descriptive statistics of all variables is described in Table 1. The matrix of Pearson correlation coefficients is
summarized in Table 2. The figures show that correlations among explanatory variables are moderate and weak.
Among explanatory variables, the pair of private credit (F) and real GDP (Y) has the biggest correlation
coefficient (0.61) but this is less than 0.8. Therefore, the study decides to use all variables in the empirical model.
Table 1. Descriptive statistics
Variable

Obs.

Mean

Std. Dev.

Min

Max

Private consumption per capita (C)
Budget balance (B)
Real GDP per capita (Y)
Credit to private sector (F)
Inflation (π)

308
308
308
308
297

413.22
-3.12
553.44
18.62
5.49

195.79
3.93
326.24
8.34
7.89

168.03
-16.64
213.17
3.302
-14.21

1023.72
31.31
1836.61
41.87
57.71

Table 2. Matrix of Pearson correlation coefficients
C
B
Y
F
π

C

B

Y

F

π

1.00
-0.14*
0.96*
0.61*
0.04

1.00
-0.15*
-0.36*
-0.01

1.00
0.61*
0.09

1.00
0.05

1.00

Note: * denotes statistically significant at 5%.

4. Empirical Results
The empirical analysis proceeds as follows. First, unit root tests are performed to assess whether the variables we
use in the analysis are stationary. Second, long-run coefficients are estimated using the pooled mean group
estimator. We test for the order of integration of the series using Levin, Lin and Chu pool (LLC, 2002), Im,
Peseran and Shin (IPS, 2003) and Maddala and Wu (1999) Fisher-ADF unit root tests. The results reported in
Table 3 indicate that variables budget deficit and inflation are significantly stationary at levels, whereas all other
variables are stationary in first difference.
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Table 3. Results of panel unit root tests
Level
Variables
C : Consumption

IPS
-1.114
(0.132)
1.046
(0.852)
-5.700
(0.000)
0.543
(0.706)
-10.187
(0.000)

Y : GDP
B: Budget
F: Finance
π: Inflation

LLC
-0.743
(0.228)
0.679
(0.751)
-6.520
(0.000)
0.225
(0.589)
-12.439
(0.000)

ADF Fisher
20.326
(0.120)
7.845
(0.897)
58.630
(0.000)
10.673
(0.711)
107.974
(0.000)

First difference
LLC
ADF Fisher
-17.498*
207.642*
(0.000)
(0.000)
-14.007
187.996
(0.000)
(0.000)
-20.763
233.223
(0.000)
(0.000)
-9.613
107.106
(0.000)
(0.000)
-22.327
252.663
(0.000)
(0.000)

IPS
-17.072*
(0.000)
-15.322
(0.000)
-19.137
(0.000)
-9.165
(0.000)
-21.000
(0.000)

Note. IPS, LLC and ADF-Fisher are the Im, Pesaran and Shin (2003), Levin, Lin and Chu (2002) and Maddala and Wu (1999) Fisher-ADF
panel unit root test. Values in parentheses are p-value. * (**) signifies rejection of the unit root hypothesis at the 5% (10%) level.

The estimation results from the Pooled Mean Group (PMG) and the Mean Group (MG) estimators are presented
in Table 4. Both the individual and joint Hausman tests suggest strongly that the assumption of common long-run
coefficients across countries cannot be rejected indicating that the PMG estimates are the appropriate ones. Not
surprisingly, the MG regression identifies long-run coefficients less precisely and coefficients are mostly
insignificant. We therefore focus our analysis only on the results obtained with the PMG estimator.
The estimates of the long-run parameters reveal a negative and significant impact of budget balance on private
consumption. This suggests that budget deficit caused by public spending increases household consumption in
WAEMU countries. Therefore, fiscal policies that promote budget surplus would have adverse effects on
household consumption. This finding supports the Keynesian view of public spending. On the other hand,
financial development measured as credit to private sector has no significant effects on private consumption,
suggesting that access to credit does not contribute to increase household consumption in WAEMU member
countries. The results also show that inflation has detrimental effect on household consumption.
The results also indicate that GDP per capita has a significant positive effect on private consumption in WAEMU
countries. This implies that economic growth has been effective in increasing the average level of private
consumption. Given this result, why has the economic growth failed to reduce poverty in WAEMU member
countries? The findings of this study lend support to the widely-held view that economic growth is a necessary
but not a sufficient condition for achieving poverty reduction. The extent of the social impact of economic
growth depends on the growth rate itself and also on the level of income inequality. High income inequality
undermines the benefit of growth for the poor. The estimates of the short-run parameters indicate that only GDP
per capita has a positive effect on private consumption.
Table 4. Mean group and pooled mean group estimates
PMG
Variables

Coef.

Budget
-0.007*
GDP
0.596*
Finance
-0.001
Inflation
-0.003*
Error correction term
phi
-0.222*

S.E.

MG
z-ratio

Coef.

S.E.

Test Hausman
z-ratio

0.002
0.082
0.001
0.001

-2.63
7.19
-0.69
-2.28

-0.003
0.854*
0.001
-0.002

0.004
0.292
0.003
0.001

-0.84
2.92
0.09
-1.28

0.070

-3.16

-0.368*

0.059

-6.20

0.001
0.116
0.003
0.000

1.37
3.99
-0.15
0.13

Test joint d’Hausman
ΔBudget
ΔGDP
ΔFinance
ΔInflation

0.001
0.568*
-0.000
-0.001

0.001
0.116
0.003
0.001

0.99
4.88
-0.02
-0.29

0.001
0.463*
-0.000
0.000

h

p-value

0.798
0.641
0.181
0.894

0.371
0.423
0.670
0.344

0.63

0.959

Note. PMG model constrains the long-run coeﬃcient vector to be equal across countries while allowing for group-speciﬁc short-run and
adjustment coefficients. MG model allows all parameters to vary across countries and ﬁts parameters as averages of the N individual group
regressions. The Hausman test is a test of the restriction that all countries have the same long-run coefficients. The null of homogenous
long-run coefficient is accepted at 5% (10%) when the p-values are bigger than 0.05 (0.01). * indicates significance at 5%.
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5. Conclusion and Policy Implications
This study applied the pooled mean group estimation method to analyse the effect of budget deficit on private
consumption in seven member countries of the West African Economic and Monetary Union (WAEMU) over the
period 1970 to 2013. The estimated results show that budget deficit caused by public spending and per capita
GDP have long run positive effects on household consumption whereas inflation rate is detrimental to private
consumption. This suggests that private consumption cannot be held responsible for any crowding-out effects
that budget deficit might have on aggregate demand and economic growth in WAEMU countries. However,
budget deficit has no significant effect on private consumption in the short run, suggesting that fiscal policy is
not so powerful in stimulating private demand in short run.
Our results have several policy implications and suggestions for future research. First, restricting the size of
budget deficits is costly for the development of WAEMU countries. Policy makers should use public spending to
promote economic growth and invest in pro-poor sectors. Second, the central bank and governments should
continue enforcing sound policies to control inflation rates. A stable macroeconomic environment is a
fundamental prerequisite for healthy financial sector development. Third, as economic growth is not a sufficient
condition for achieving poverty reduction, the study suggests that to accelerate poverty reduction economic
growth needs to be more inclusive to reach all segments of population including the poor. To this end,
governments should adopt measures improving access to credit to the poor that will create more employment
opportunities. Four, as the control of budget deficits is a prerequisite for sustainable growth and real convergence
within a monetary union, efforts should be made to rationalize public expenditure and improve tax revenues
mobilization. An interesting topic for further research is to determine the threshold level of budget deficit
relatively to private consumption.
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