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Since the 2011 Revolution, Tunisia has faced significant economic
development challenges. Government spending plays a crucial role in
fostering economic growth. This study focuses on Tunisia from 1980 to 2022,
considering factors like foreign direct investment (FDI), trade openness,
capital, and labor. It particularly examines spending in four government
sectors: agriculture, education, health, and military. Using the Non-linear
Autoregressive Distributed Lag (NARDL) model, the study investigates how
these sectoral government expenditures relate to Tunisia's gross domestic
product (GDP). The findings suggest that the relationship between these
factors and GDP is complex. For instance, increases in trade openness and
FDI generally lead to GDP growth. Similarly, changes in the labor force
impact GDP differently in the short and long term, with negative and positive
changes eventually benefiting the economy, but positive changes can initially
decrease GDP. The study also finds that government spending on agriculture
and health positively affects GDP, whereas spending on military and
education has a negative impact. To enhance government spending and
stimulate economic growth in Tunisia, the study recommends addressing
corruption, inefficiency, and waste. It emphasizes the importance of directing
public funds towards infrastructure, particularly in the education and

military sectors, to improve welfare and support productive activities.

© 2024 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Government expenditure (GE) and GDP remain a
topic of debate on a theoretical level (Yusuf and
Mohd, 2021; Hajamini and Falahi, 2018;
Asimakopoulos and Karavias, 2016). There are two
main viewpoints in the literature. According to the
Keynesian approach, GE is a driving force for
economic development. The state can stimulate
economic activity during times of low demand and
slow it down during periods of high demand,
creating internal and external imbalances (Aznan et
al,, 2022; Yovo, 2017; Bensoltane, 2023). The GE can
affect the GDP through at least two channels:
Directly, by investing in infrastructure and public
firms, the economy can increase its capital stock.
Indirectly, education, health, and other services

* Corresponding Author.
Email Address: habdelli@ju.edu.sa (H. Abdelli)
https://doi.org/10.21833/ijaas.2024.03.010

Corresponding author's ORCID profile:
https://orcid.org/0000-0003-0217-885X
2313-626X/© 2024 The Authors. Published by IASE.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

contribute to the accumulation of human capital by
increasing the marginal productivity of factors of
production provided by the private sector (Connolly
and Li, 2016; Akpan, 2005; Dinh et al,, 2023). The
theoretical research on the complex relationship
between GE and economic activity is extensive. Many
theories suggest that the level of national debt plays
a crucial role in creating variations in the dynamics
under study due to its significant impact on the
national product. These theories explain the
differences by distinguishing between a normal
regime (where debt is below a certain threshold)
and a critical regime (where debt exceeds this
threshold). To determine the nature of the regime,
these theories examine the signs of the coefficients
of budgetary variables (such as public spending,
revenue, or the overall budget balance). If a
coefficient is positive, it indicates a Keynesian
regime; if it is negative, the regime is anti-Keynesian;
and if the coefficient is zero, it represents a non-
Keynesian regime (Ntiga and Henri, 2022).

From an empirical point of view, the literature
has also generated a great deal of debate among
researchers regarding several aspects. Based on the
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nature of the effect, many empirical studies using a
variety of data sets did not reach monosemic
conclusions. Indeed, some confirmed the existence of
a positive relationship, while negative relationships
were found by others (Nyasha and Odhiambo, 2019;
Olayungbo and Olayemi, 2018; Dudzevicituté et al.,
2018; Connolly and Li, 2016; Hamdi and Sbia, 2013).
Other studies (Pula and Elshani, 2018; Olayungbo
and Olayemi, 2018; Aregbeyen and Kolawole, 2015)
focused on the direction of causality between GE and
economic growth.

Like developing countries, Tunisia is now facing
the need to improve the quality of its GE and
preserve its fiscal sustainability after a decade of
mixed economic results. The country's economic
performance has weakened due to slow growth, a
slowdown in the economic reform pace, a downturn
in the global economy, and a succession of political,
economic, security, and social shocks. Economic
growth fell from 4.5% per year between 2006 and
2010 to 1.7% per year between 2011 and 2017. At
the same time, the fiscal situation has deteriorated,
and the budget deficit has further widened to an
average of 5.4% of GDP between 2011 and 2017,
compared to 2.1% of GDP between 2006 and 2010.
As a result, public debt reached 70.3% of GDP in
2017, compared to 40% of GDP in 2010, which led to
significant interest charges (2.5% of GDP in 2018).
Tax revenues have held up relatively well despite the
slowdown in growth. Non-tax revenues fell
significantly due to the poor performance of public
enterprises despite the sale of some public assets,
while expenditure increased by 2% of GDP over the
same period. The composition of expenditure
deteriorated and was mainly dominated by
recurrent expenditure attributable to salaries
(14.7% of GDP in 2017), subsidies, and transfers
(6% of GDP on average in 2017), while public
investment (5.5% of GDP in 2017) underwent the
adjustment dictated by budgetary constraints and
bottlenecks in project execution. To this end, the
objective of this study is twofold: to re-examine the
relationship between GE and Tunisian economic
growth and to analyze the symmetry of this said
relationship.

The main contribution of this article is the
understanding of a linear relationship between GDP
and its determinants, as examined in most previous
studies, as well as the non-linear relationship
between GE and GDP, which has received little
attention. To the best of our knowledge, the studies
on the dynamic time-varying impact of fiscal policy
are limited (Afonso and Carvalho, 2022; Jalles, 2021;
Larch et al,, 2021) and have reported mixed results.
In Tunisia, this relationship was carried out in
different ways, and it was shown that the influence
exerted by GE on GDP is not always the same from
one period to another; this influence varies
according to the structure of the expenses incurred.
However, the recent aspects of governance and the
effects of the non-linearity of public expenditure on
growth remain unanswered in the context of the
Tunisian economy. Thus, the Tunisian study
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represents a prototype in scope since it attempts to
address the gap outlined above, thus contributing to
the existing body of knowledge about that country.
In addition, this study is important, as it will provide
policymakers in Tunisia with a road map for
formulating sound macroeconomic policies. This will
assist the government in determining how to
increase its expenditures and direct them to
meaningful economic activities for economic
development.

Next, we will organize the rest of the article as
follows: A literature review on the relationship
between GE and GDP is presented in section 2. The
methodology and data are presented in Section 3.
The empirical results and discussion are presented
in Section 4. Section 5 discusses the conclusions and
policy implications.

2. Literature review

In the face of the great theoretical debate on the
role of GE in GDP, a vast empirical literature has
focused on studying the relationship between GE and
GDP. Studies exploring this relationship used
different forms to measure the growth variable (real
GDP, real GDP per capita, or the growth rate of real
GDP per capita) and the GE (GE as a percentage of
GDP, health expenditure, public investment
expenditure, education expenditure) (Mann, 1980;
Khemili and Belloumi, 2018; Batuo et al, 2018;
Nawaz et al, 2019). Indeed, changing the level and
composition of total GE allows a country to improve
its economic performance (Feng et al., 2022).

In this regard, Ashipala and Haimbodi (2003)
used data from Namibia and found evidence of two
long-term relationships between the level of
economic activity measured by GDP and public and
private investments. In a similar vein, during the
1990-2016 period, Alshammary et al. (2022)
examined the impact of GE on GDP in MENA
countries. The results indicate a dynamic adjustment
in economic growth from short-term to long-term in
the MENA region. In oil and non-oil countries, GE
coefficients are positive and significant in the long
term. A short-term analysis shows statistical
significance in oil-producing countries but not for
non-oil-producing countries. Fan and Rao (2003)
showed that the effects of different types of GE on
GDP in different continents are mixed. In Africa, GE's
impact on health and agriculture significantly affects
economic growth. In Asia, investments in education,
agriculture, and defense have an effect on GDP.
However, in Latin America, all types of government
investment, except for health, contribute to
economic growth.

The effect of GE on GDP was also discussed in the
work of Onodugo et al. (2017), which examined the
case of Nigeria using the OLS method. The authors
concluded that public capital expenditure and
private sector investment represent a medium-to-
long-term catalyst for reducing unemployment.
However, the authors found no effect of GE on the
countries’ institutional quality, while it does



Abdelli et al/International Journal of Advanced and Applied Sciences, 11(3) 2024, Pages: 92-101

stimulate economic growth. This outcome was also
drawn from d’Agostino et al. (2018) who confirmed
that GE contributes to the improvement of economic
growth. However, the heavy military burden and
non-capital GE reduce GDP. In addition, the authors
found that corruption had a significant indirect
impact, and any increase in GE may also lead to
higher corruption levels in this country. Rasdanen and
Makeld (2021) studied the effect of GE on output and
employment. They concluded that a 1% change in GE
contributes to a 1.3% change in local output, so
100,000 euros of GE creates 1.84 additional jobs.

In a study conducted in Iran during the period
1959-2005, Khorasgani (2008) indicated that higher
education plays an important role in economic
growth. Michel's (2015) study showed that a 1%
increase in education expenditure of GDP
contributes to a 0.3% increase in economic growth.
Comparing Algeria, Saudi Arabia, and Jordan, Boudia
and Ben Zidane (2013) found positive correlations
between higher education investments and GDP.
Using panel data from 21 cities from 2000 to 2016,
Liao et al. (2019) examined the causal relationship
between education and GDP in Guangdong Province.
The results of the study showed the existence of a
bidirectional causality between education and GDP.
Furthermore, the results demonstrate that investing
in education can contribute to GDP.

The relationship between GE and GDP was also
analyzed using the military expenditure variable.
Indeed, as Benoit (1978) indicated, countries with
substantial levels of defense expenditure have, for
the most part, a faster growth rate compared to
those with lower defense expenditure levels. In the
same perspective, Narayan and Singh (2007) verified
a causality in the sense of Granger between defense
expenditure and exports on the one hand and a
causality between exports and national income
(GDP) on the other. They indicated, thus, that
defense expenditure indirectly affects national
income in the short term. The same methodology
was also used by Malizard (2010), who found a
bidirectional causal relationship between military
expenditures and economic growth in France from
1960 to 2008.

The positive relationship between military
expenditure and economic growth was also
confirmed by Khalid and Noor (2018) for the case of
67 developing economies over the period 2002-
2010. However, for 35 African countries, Saba and
Ngepah (2019) analyzed the causality between
military expenditure and GDP. They found that
military expenditure negatively impacts economic
growth. Joshua (2019) applied a cointegration test
and a dynamic ARDL test to investigate the causal
relationship between GE and economic growth for
Nigeria for the 1981-2016 period. In both the short
and long terms, the estimations show that GE
contributes significantly to economic growth.
Additionally, the pairwise Granger causality showed
a unidirectional connection between GE and
economic growth, supporting the Wagner law. Bergh
and Henrekson (2011) provided an analytical
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framework for exploring the relationships between
government size and economic growth, which can be
positive, negative, and ambiguous. They demonstrate
that GE and economic growth display an inverted U-
shaped relationship with a flat top when using an
endogenous growth model. Considering all this
literature, the heterogeneity of many studies’
empirical results- ranging from non-significant to
positive or even negative- has surprisingly attracted
little attention. Some studies, such as those by Straub
(2008) and Lakshmanan (2011), highlighted the
differences in empirical findings and identified the
key reasons.

3. Data and econometric methodology
3.1. Data

The data used includes six variables of the
Tunisian economy, namely, the GDP per capita
(current LCU), Agriculture expenditure (AE) (% of
general  government  expenditure),  Military
expenditure (ME) (% of general government
expenditure), Education expenditure (EE) (% of
GDP), Health expenditure (HE) (% of general
government expenditure), Gross fixed capital
formation (K) (current LCU), Foreign direct
investment, net inflows (FDI) (% of GDP), Trade (T)
(% of GDP), and labor force (L) in million (total
population aged 15 to 64). All variables are
transformed into natural logarithms except trade
and FDI. All four government expenditure
components were collected from the various annual
reports of the Central Bank of Tunisia, while data on
GDP, K, FDI, T, and K were sourced from the World
Bank database (databank.worldbank.org) and
covered the period 1980-2022.

3.2. Econometric methodology

According to economic theory, the factors that

determine an economy’s level of output (Y) are the
available quantities of labor (L) and capital (K) and
another variable (A) that measures the degree of
efficiency in the use of L and K. The relationship
between these variables can be expressed relying on
a Cobb-Douglas functional form with constant
returns to scale, which corresponds to the following
equation:
Ve = AKELP €))
where, o and 8 represent the elasticities of capital
and labor power. Moreover, we assume that a<1 and
B<1, thus implying diminishing returns. To include
the financial sphere, the literature observes that in
addition to facilitating the process of capital
accumulation, financial development interacts with
T, GEJ, and FDI to promote technology diffusion and
thus support economic growth (Shahbaz and Lean,
2012; Ahmed and Mmolainyane, 2014). Therefore,
we have the following technological progress
relationship:
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A, = AGE/®FDI?TY 2
where, GE’/denotes government expenditure by
sector, (j=1, 2, 3 and 4) represents the agriculture
expenditure (AE), education expenditure (EE),
military expenditure (ME), and Health expenditure
(HE), respectively. Technological progress A is
influenced by GEj, FDI, and T. A remains a constant
over time. By adapting the augmented Solow model
to our approach, we can, therefore, rewrite our
standard global production function as follows:
Y, = AGEP1kP21Ppp PP 3)

Applying the logarithm to Eq. 3 yields the
following reduced form:

InY, =By + By InG E} + B, InK, + B3 InL, + B, InF DI, +
Bs InT; + & (4)

However, the above model does not take into
account the direction of the explanatory variables. In
other words, there may be potential asymmetric
effects of increases and decreases in these variables
on real income. To this end, there are several
reasons to believe that time series, whether
economic or financial, can follow nonlinear paths
(Shin et al.,, 2014; Shahbaz et al., 2017; Benkraiem et
al,, 2019).

In order to take into account the long- and short-
term asymmetric relationship between the series, we
use the NARDL model proposed by Shin et al. (2014).
In terms of asymmetric cointegration, the following
can be expressed:

InY, =B + B MGE/" + B; InGE/}”
+ BF InK + By InK[ + B InL} + B InL;
+BF InF DI} + Bg InF DI + B InTH + By InTi + & (5)

The long-term asymmetry is associated with
parameters f;"andf;. Using the NARDL model
proposed by Shin et al. (2014), we can obtain the
following asymmetric error correction model:

AlnY, =By + plnY,_ + B MGE/*, + By InGE[", +
BF InKi |+ By InK;_, + B InLt | +
Be InLy_y+BFInFDIf |+ B5 InFDI_, +
,89 InT,_y + Bro Ty + X1, i AlnY,,  +

L= D yarAnGE*, +21 0@z AIMGE " +

i P yasdink; L+Z 0@ AInK_ +¥P JafAinLi; +

i= 00(6 sAlnL;_;

i~ Poard lnFDIt i +20 jagAInF DI +

P oasAnT  + 3 JajodInT;+& (6)
where, A represents the first difference operator,
coefficients for the short term are indicated by «; for
i=1,...,10, the long-term coefficients are denoted
byp; fori = 1,...,10. p denotes the number of lags of
the independent variables (GE/,K,,L,FDI,, and T,),
while g indicates the number of lags of the
independent variable (Y;).

Several advantages can be attributed to the

NARDL model, as outlined above. First, it is possible
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to estimate the exogenous variable by incorporating
the technique of moments and by decomposing it
into positive and negative partial sums.

xf =X Axt =5 max(Ax;,0)x; =35, Axp =

Y-y min(0, 4x;) (7)

where, x; represents the explanatory variables
GEtJ,Kt,Lt,FDIt, and T;. Second, the long-term
relationship  between variablesinY,,in G Et], InK;

JInLyInF DI, and InT, can be tested (ie,p =p* =
B~ = 0) using the Fpg statistic suggested by Pesaran
et al. (2001) and Shin et al. (2014). The tgpgc
statistic proposed by Banerjee et al. (1998) can test
the null hypothesis p = 0 against the alternative
hypothesis p<0. The estimation can provide valid
statistical inferences regardless of whether the
exogenous variables are stationary, non-stationary,
or a mixture between the two. We can, therefore,
calculate the long-term asymmetric coefficients as

Bt B~ :
— s Third, the standard
Wald statistic can be used to examine the long-term

symmetryf = Bt = B~ as well as the short-term
symmetry which could take one of the two following

follows: L,,;; =— et Ly; =

forms: af =ajfor all i=1,...,p or X  af=
P

im0

Finally, the effect of dynamic asymmetric

multipliers on the variables can be expressed as
follows:

OYeyi Yy
+ _ t+j _ t+j
M = Lj=0g5 M = 2j=0 56
YO, A, OVexj
+ t+j - _vh t+j + _\Vvh t+j
mpy —Zj:o oK My —Zj 051 mpy _ijo Lt
mE=3yh OV ¢yj - h aYtH
h ™ 4j=0 aFDIF’ h = Lj= 0[*)FDI
ay, ay,
+ _ t+j f+]
miy = Lo s M = Zj-o 7 (8)
Knowing that, if h — o, then mj — L,;+and

my - Ly~

Using these dynamic multipliers, the endogenous
variable responds asymmetrically to positive and
negative fluctuations in the exogenous variable. In
the case of a variation to the model, the estimated
multipliers allow us to observe the dynamic
adjustment between the variables from the initial
equilibrium to their new equilibrium after the
variation.

4. Empirical results and discussion

To examine the stationarity of the series, we will
apply the Dickey and Fuller (1981) augmented unit
roots test (ADF) and the Phillips and Perron test (PP)
(Phillips and Perron, 1988), which assumes that the
null hypothesis is the presence of a unit root (the
non-stationarity). We also relied on the
Kwiatkowski, Phillips, Schmidt and Shin (KPSS) test
(Kwiatkowski et al, 1992), for which the null
hypothesis is the stationarity, and the test by Zivot
and Andrews (1992) that take series breaks into
account. A unit root with no break, which is the null
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hypothesis, is assumed in this test, while a stationary
series with an unknown break is assumed as the
alternative hypothesis.

Table 1 presents the different stationarity tests of
the variables. In level, the ADF unit root test shows
that GDP, GEJj, and K contain a unit root for the trend
and constant model. However, L, FDI, AE, and T are
stationary or integrated of order 0. In the first

differences, GDP, EE, ME, HE, and K are stationary or
integrated into order 1, and therefore, none of these
variables is integrated into order 2. Both the PP and
KPSS unit root tests produce similar empirical
results. This confirms our choice of relying on the
NARDL model of Shin et al. (2014), which requires
variables to be integrated in the order I(0) or (1) to
study the cointegration relationship between them.

Table 1: Unit root test
Variables Integrated order ADF PP KPSS
GDP Level -2.404 -2.628 0.252
First difference -7.122%%* -7.187*** 0.156**
AE Level -4,322%%* -3.044** 0.198**
First difference - - -
EE Level -1.527 -1.561 0.250
First difference -5.244%x* -5.230%*** 0.187**
ME Level -1.354 -1.417 0.133
First difference -4.227%** -4,387*** 0.134**
HE Level -1.088 -1.155 0.109
First difference -5.1771%** -4.889%** 0.167**
Capital Level -2.754 -2.121 0.225
First difference -4.433%** -4.447%** 0.181**
Labor Level -5.537*** -3.911% 0.124*
First difference - - -
FDI Level -4.357*** -4.367*** 0.187**
First difference - - -
Trade Level -3.641%* -6.462%** 0.127*

First difference

*#%, *% and * show significance at 1%, 5%, and 10% thresholds, respectively

To test the robustness of the results of the
traditional unit root test, we will apply the Zivot and
Andrews (1992) test, which tests the unit root when
a structural change is endogenously identified. At
this level, the results in Table 2 confirm that the non-
stationarity null hypothesis cannot be rejected for all
variables except labor, FDI, AE and trade. Moreover,
GDP is observed as non-stationary, while a structural
break occurred in 2011. This date coincides with the
Tunisian Revolution, which supports our choice of
introducing the dummy variable. However, when

this test is applied to first differences, it rejects the
non-stationary null hypothesis for all series, which
means that all variables (except labor, FDI, and trade
openness) are I(1). Labor, FDI, and trade openness
are stationary in level 1(0), and therefore labor, FDI,
and trade openness have a different order of
integration with respect to their determinants. In
fact, Johansen's cointegration methodology requires
that all variables have the same integration order,
which cannot be achieved because of the variables’
stationarity results [(0) and I(1).

Table 2: Zivot and Andrews (1992) tests

Variables Integrated order Zivot-Andrews Break date

GDP Level -3.447 2011

First difference -8.454 %% 2010

AE Level difference -5.51 2% 2011
First difference - -

EE Level -3.593 2006

First difference -6.746%** 1982

ME Level -2.617 1990

First difference -6.288*** 2011

HE Level -1.619 2008

First difference -5.617** 2009

Capital Level -3.762 1973

First difference -5.023** 1982

Labor . Lf.zvel -5.53 1% 1989
First difference - -

FDI Level -5.025%* 1990
First difference - -

Trade ' Lgvel -4.908%* 1991
First difference - -

*** and ** show significance at 1%, 5%, and 10% thresholds, respectively

Indeed, when the variables are integrated in
different orders, the Johansen cointegration test is
inappropriate. Therefore, to test the cointegration
relationship adequately, we utilize a NARDL model.
In Table 3, we present the results of estimations of
the NARDL model in the long and short terms. The
diagnostic test statistics are presented in Table 3.
These tests are summarized by the statistics
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X0, x%gr andFpgs. x%. and y2gr show no serial
correlations and no homoscedasticity, respectively.
In addition, the Fpge statistic confirms the
asymmetrical co-integration between GDP, GE, K, L,
FDI, AE, EE, ME, HE, and T. Wir (Wsg) is the Wald
statistic that tests the symmetry relationship
hypothesis between the variables in the long (short)
term. Both statistics are significant, thus rejecting
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the symmetric relationship hypothesis in the long
and short terms. In this way, the NARDL model is
able to provide a correct estimation based on all the
tests. In order to explain the non-linear relationship
between shocks and the independent and dependent
variables, we can summarize the results as follows.
The long-term NARDL results presented in Table
3 confirm that an increase in AE would boost GDP
(coefficient of 0.001), showing that a 1% increase in
AE improves GDP by 0.1%. In addition, a negative
shock to AE has a significant and positive effect on
GDP in the long term. The positive coefficient (0.001)
shows that any increase in AE improved economic
growth. This weakness in institutional quality causes
an asymmetry of information for citizens about the
government's budgetary operations, such as total
revenues and real public expenditures. Therefore, a
positive shock to AE can stimulate an increase in
private consumption and ultimately induce growth,
while a negative shock can reduce consumption. This
seems consistent with the theory that if the

government finances increase AE by issuing bonds,
the consumer may view the fact of holding
government bonds as an increase in wealth. These
results indicate that negative shocks in AE will
stimulate GDP. The AE increase is beneficial based
on the above results since higher government
budgets promote infrastructure development, create
a peaceful environment for investment, and
contribute to maximizing resources and capital stock
(Ntiga and Henri, 2022). From a long-term
perspective, both positive and negative changes in
health expenditure increase economic growth in
Tunisia, with increases of 0.006 and 0.002,
respectively. The positive change is statistically
significant at the 1 percent level, whereas the
negative change is not significant. This suggests that
higher health spending enhances Tunisia's economic
growth, while slower increases in health expenditure
negatively affect the country by reducing economic
growth.

Table 3: NARDL estimation results (Dependent variable: GDP)

Variables Coefficients t-statistic Probability
Long-term
C 10.574%* 6.235 0.001
AE* 0.001* 2.162 0.067
AE~ -0.008 -1.308 0.213
EE* -0.002* -2.171 0.069
EE~ -0.007** -3.322 0.018
ME* -0.003* -2.101 0.071
ME~ -0.005** -3.304 0.022
HE* 0.006* 2.03 0.082
HE~ 0.002 1.204 0.226
Capital® -0.075** -2.091 0.034
Capital™ 0.084 0.237 0.819
Labor* 0.058* 2.031 0.081
Labor™ 0.062* 2.194 0.064
FDI* 0.059** 2.455 0.043
FDI™ -0.042%** -6.731 0.000
Trade* 0.285 1.102 0.306
Trade™ 0.337* 1.923 0.095
Dyo11 -0.010** -2.115 0.035
Short-term
AAE* 0.003** 3.307 0.013
AAE™ 0.009 1.088 0.164
AEE* -0.002* -1.722 0.088
AEE~ -0.007*** -6.039 0.000
AME* -0.003** -2.039 0.045
AME~ -0.005*** -4.012 0.005
AHE* 0.007*** 5.094 0.000
AHE~ 0.005%** 3.974 0.006
ACapital* -0.052** -2.730 0.048
ACapital™ 0.066* 1.920 0.096
ALabor* -0.023** -2.686 0.031
ALabor™ 0.063** 3.033 0.019
ATrade* 0.576%** 3.950 0.005
ATrade™ 0.127** 2.450 0.047
AFDI* 0.156%** 7.318 0.000
AFDI™ -0.051* -2.449 0.048
Diagnostic tests
R? 0.965
Adj-R? 0.931
DW 2.571
WLR.Governmen( expenditure 74.354%%* WSR.Government expenditure 17.451**
WLR.Capital 13.687** WSR.Cnpital 8.489*
WLR,Labor 2.897** WSR.Labor 10.486%**
Wirrni 65.548*** Wer rp1 55.476%**
WLR,Trade 25.483%* WSR.Trade 11.145%*
X% 6.123
XAer 0.548
Xex 0.342
Fpss 8.567***
Tepu -9.046%**

ok, #*% and * represent significance at 1%, 5%, and 10% thresholds, respectively
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Studies by Oladosu et al. (2022) and
Osathanunkul et al. (2023) have shown that initial
health expenditures can have a negative impact on
economic growth, particularly in developing
countries. In contrast, both positive and negative
changes in ME and EE significantly decrease
economic growth. Specifically, EE has a slightly
significant negative effect on economic growth with
a p-value of 0.088, causing economic growth to
decline by 0.007% and 0.002% for negative and
positive changes, respectively. Similarly, a 1%
change in ME, whether negative or positive, leads to
decreases in economic growth by 0.005% and
0.003% respectively. These findings are consistent
with previous research indicating that spending on
education and the military can negatively impact
economic growth in developing countries (Yelma et
al,, 2014; Selvanathan et al,, 2021).

Indeed, FDI was found to have a positive and
significant impact on GDP. The more FDI is made, the
higher the growth rate. This positive effect is in line
with Belloumi (2014) for the case of Tunisia.
Contrary to this, a negative shock to FDI will harm
economic growth, indicating that FDI contraction
will negatively impact economic growth. The results
of this study are in line with those of Sadik and
Bolbol (2001) for Egypt and Saudi Arabia. In light of
these findings, government policymakers are
recommended to create an environment that is
favorable to foreign investors so that they can invest
in a variety of sectors. To achieve long-term
sustainable economic growth in MENA countries like
Tunisia, governments and policymakers should
stimulate foreign investment.

Finally, positive capital shocks showed a negative
relationship with economic growth, while negative

capital shocks showed a positive relationship.
According to these results, increasing capital
investment hinders economic growth, while

decreasing capital investment stimulates it. A similar
relationship between capital and economic growth
was reported by Benkraiem et al. (2019) for Bolivia.
Our results contradict those of Amna et al. (2020),
who found that the labor force productivity weakens
Asian countries’ economic growth model. In other
words, the lack of diversification of economies that
are heavily dependent on the primary sector
contributes to accentuating this phenomenon.
Furthermore, the positive coefficients support the
argument that Tunisia's policy concerning labor is
conducive to GDP.

On the other hand, from the short-run
perspective, government expenditure on agriculture
and health has a positive impact on GDP, while
government expenditure on military and education
has a negative impact on GDP. This reduction in ME
and EE will disrupt production activities and
dampen short-term economic growth in Tunisia. A
priori government expenditures in the two sectors,
namely education and military, are expected to have
a positive influence on economic growth. A number
of reasons are given in the literature regarding the
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occurrence of a negative relationship between
government sectorial expenditures and economic
growth.

Indeed, a positive shock to FDI is positively
correlated with GDP (coefficient 0.156). However,
that negative shock to FDI negatively affects
economic growth (coefficient of 0.051). These results
join those of Nyasha and Odhiambo (2017) in Kenya;
Jalil and Feridun (2011) in Pakistan; Calderén and
Liu (2003) for 87 emerging countries; Adeniyi et al.
(2015) in Nigeria; and Musila and Yiheyis (2015) in
Kenya. Neoclassical theory suggests that economic
development and foreign direct investment are
closely related. Abid (2016) confirmed this result,
which is that increased financial developments
stimulate FDI and, therefore, GDP. This implies that
the increased inflow of FDI brings in new
technologies, skills, and foreign capital while
stimulating economic activities and infrastructure
development.

Furthermore, in the short term, a positive shock
to capital has a negative impact on economic growth.
On the other hand, a negative shock to capital has a
positive impact on economic growth, demonstrating
that negative shocks in capital play a major role in
the country’s short-term economic growth. Our
results were consistent with those of Shahbaz et al.
(2017) in India, who argue that capital is detrimental
to GDP. In the short term, these results demonstrate
the importance of capital for economic development
since economic growth is weakened when there is a
positive shock in capital. Our results show that the
positive shock to labor has a negative impact on GDP,
while the negative shock has a positive impact on
GDP.

5. Conclusion and policy implications

Developing countries face enormous challenges
to economic growth. Hence, government expenditure
is seen as a stimulating factor for economic growth.
In this study, we investigate how sectorial
government expenditure, gross fixed capital
formation, foreign direct investment, trade, and
labor force affect GDP asymmetrically in Tunisia
during the period 1980-20based on a NARDL model.
Four sectorial government expenditures are used.
They are agriculture, education, health, and military.
Based on the results, we can conclude that the
variables  considered have an asymmetric
relationship. Our results show that government
expenditure on agriculture and health has a positive
impact on GDP, while government expenditure on
military and education has a negative impact on GDP.
This asymmetric effect is well in line with previous
studies, including those by Kim and Nguyen (2020)
and Olaoye et al. (2020). The asymmetry also applies
to the response of GDP to FDI and trade openness
shocks.

The GDP increases because of a positive shock
from T and FDI. Thus, a positive shock to GE boosts
GDP in the long term. Additionally, a negative shock
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to FDI hampers GDP, while a positive shock to trade
openness increases GDP. The relationship between
labor and economic growth was positive and
significant in both positive and negative shocks in
the long term. Nevertheless, positive shocks to labor
negatively affect economic growth (at lag 0) but
positively affect economic growth (at lag 1) in the
short term.

Several important implications flow from these
results for Tunisian policymakers and institutional
investors. Overall, it is important for Tunisia to
increase its GE by emphasizing its investment
expenditure to the detriment of its operating
expenditure, which has limited growth potential.
This recommendation is in line with the objectives
set out in the Tunisia Strategy Document for Growth
and Employment (DSCE), which consists of
increasing the investment rate to at least 13.3% of
GDP. To do this, Tunisia should implement policies
aimed at reducing current account and budget
deficits. All this requires a structural transformation
of countries’ economies. It is time to move from a
cash economy to a transformative economy. To
increase its added value, raw materials should be
transformed into semi-finished or finished products.
For this transformation policy to be successful, it is
necessary to resort to foreign investors.

Based on the results obtained, the following
recommendations are made: (i) allocation of
government spending needs to be based on the level
of need and the versatility of individual sectors of the
economy in Tunisia. (ii) in as much as the
government is trying its best to see that education
and the military are better funded to promote
economic growth in Tunisia, the impact of this
funding is not felt as a result of mismanagement and
poor implementation. One of the reasons could be
because the money spent on education and the
military is not translated to economic gains in the
domestic economy but has evidence of affecting the
economy through technical know-how and expertise.
The gains are being transferred to other economies
in the form of brain drain, which is a reduction in the
level of GDP. (iii) higher government expenditure on
agriculture and health should be continually
encouraged to create an enabling environment for
businesses to strive through the provision of basic
infrastructure that will reduce the cost of
production.

Compliance with ethical standards
Conflict of interest

The author(s) declared no potential conflicts of
interest with respect to the research, authorship,

and/or publication of this article.

References

Abid M (2016). Impact of economic, financial, and institutional
factors on CO2 emissions: Evidence from sub-Saharan Africa

99

economies. Utilities Policy, 41: 85-94.
https://doi.org/10.1016/j.jup.2016.06.009

Adeniyi O, Oyinlola A, Omisakin O, and Egwaikhide FO (2015).
Financial development and economic growth in Nigeria:
Evidence from threshold modelling. Economic Analysis and
Policy, 47: 11-21. https://doi.org/10.1016/j.eap.2015.06.003

Afonso A and Carvalho FT (2022). Time-varying cyclicality of
fiscal policy: The case of the Euro area. The North American
Journal of Economics and Finance, 62: 101778.
https://doi.org/10.1016/j.najef.2022.101778

Ahmed AD and Mmolainyane KK (2014). Financial integration,
capital market development and economic performance:
Empirical evidence from Botswana. Economic Modelling, 42:
1-14. https://doi.org/10.1016/j.econmod.2014.05.040

Akpan NI (2005). Government expenditure and economic growth
in Nigeria: A disaggregated approach. Economic and Financial
Review, 43(1): 51-69.

Alshammary MD, Khali N, Karim ZA, and Ahmad R (2022).
Government expenditures and economic growth in the MENA
region: A dynamic heterogeneous panel estimation.
International Journal of Finance and Economics, 27(3): 3287-
3299. https://doi.org/10.1002/ijfe.2321

Amna RI, Yaseen MR, Kousar R, Usman M, and Makhdum MSA
(2020). Impact of trade openness and human capital on
economic growth: A comparative investigation of Asian
countries. Sustainability, 12(7): 2930.
https://doi.org/10.3390/su12072930

Aregbeyen O and Kolawole BO (2015). Oil revenue, public
spending and economic growth relationships in Nigeria.
Journal of Sustainable Development, 8(3): 113-123.
https://doi.org/10.5539/jsd.v8n3p113

Ashipala ] and Haimbodi N (2003). The impact of public
investment on economic growth in Namibia. Namibian
Economic Policy Research Unit, Windhoek, Namibia.

Asimakopoulos S and Karavias Y (2016). The impact of
government size on economic growth: A threshold analysis.
Economics Letters, 139: 65-68.
https://doi.org/10.1016/j.econlet.2015.12.010

Aznan MSBM, Goh HH, Koong SS, and Tan SH (2022). Nonlinear
threshold approach for asymmetric effects of government size
on economic growth in an emerging Asian economy: The
Malaysian experience. Heliyon, 8(9): e10524.
https://doi.org/10.1016/j.heliyon.2022.e10524
PMid:36105476 PMCid:PMC9465109

Banerjee A, Dolado ], and Mestre R (1998). Error-correction
mechanism tests for cointegration in a single-equation
framework. Journal of Time Series Analysis, 19(3): 267-283.
https://doi.org/10.1111/1467-9892.00091

Batuo M, Mlambo K, and Asongu S (2018). Linkages between
financial development, financial instability, financial
liberalisation and economic growth in Africa. Research in
International Business and Finance, 45: 168-179.
https://doi.org/10.1016/j.ribaf.2017.07.148

Belloumi M (2014). The relationship between trade, FDI and
economic growth in Tunisia: An application of the
autoregressive distributed lag model. Economic Systems,
38(2): 269-287.
https://doi.org/10.1016/j.ecosys.2013.09.002

Benkraiem R, Lahiani A, Miloudi A, and Shahbaz M (2019). The
asymmetric role of shadow economy in the energy-growth
nexus in Bolivia. Energy Policy, 125: 405-417.
https://doi.org/10.1016/j.enpol.2018.10.060

Benoit E (1978). Growth and defense in developing countries.
Economic Development and Cultural Change, 26(2): 271-280.
https://doi.org/10.1086/451015

Bensoltane H (2023). Price behavior of small and medium
enterprises on the Saudi stock exchange in the face of market
illiquidity. International Journal of Advanced and Applied


https://doi.org/10.1016/j.jup.2016.06.009
https://doi.org/10.1016/j.eap.2015.06.003
https://doi.org/10.1016/j.najef.2022.101778
https://doi.org/10.1016/j.econmod.2014.05.040
https://doi.org/10.1002/ijfe.2321
https://doi.org/10.3390/su12072930
https://doi.org/10.5539/jsd.v8n3p113
https://doi.org/10.1016/j.econlet.2015.12.010
https://doi.org/10.1016/j.heliyon.2022.e10524
https://doi.org/10.1111/1467-9892.00091
https://doi.org/10.1016/j.ribaf.2017.07.148
https://doi.org/10.1016/j.ecosys.2013.09.002
https://doi.org/10.1016/j.enpol.2018.10.060
https://doi.org/10.1086/451015

Abdelli et al/International Journal of Advanced and Applied Sciences, 11(3) 2024, Pages: 92-101

Sciences, 10(6): 113-118.
https://doi.org/10.21833/ijaas.2023.06.014

Bergh A and Henrekson M (2011). Government size and growth: A
survey and interpretation of the evidence. Journal of
Economic Surveys, 25(5): 872-897.
https://doi.org/10.1111/j.1467-6419.2011.00697 x

Boudia F and Ben Zidane F (2013). The role of public investment
in the higher education sector in achieving economic growth:
A standard study for Algeria, Saudi Arabia, and Jordan using
the Panel data. In Proceedings of the Evaluating the Effects of
Public Investment Programs and Their Implications for
Employment, Investment and Economic Growth during the
Period 2001-2014, Setif, Algeria.

Calderén C and Liu L (2003). The direction of causality between
financial development and economic growth. Journal of
Development Economics, 72(1): 321-334.
https://doi.org/10.1016/S0304-3878(03)00079-8

Connolly M and Li C (2016). Government spending and economic
growth in the OECD countries. Journal of Economic Policy
Reform, 19(4): 386-395.
https://doi.org/10.1080/17487870.2016.1213168

d’Agostino G, Pieroni L, and Scarlato M (2018). Further evidence
of the relationship between social transfers and income
inequality in OECD countries. ECINEQ Working Paper 2018-
482, Society for the Study of Economic Inequality, Palma de
Mallorca, Spain.

Dickey DA and Fuller WA (1981). Likelihood ratio statistics for
autoregressive time series with a unit root. Econometrica:
Journal of the Econometric Society, 49(4): 1057-1072.
https://doi.org/10.2307 /1912517

Dinh QT, Nguyen MT, Quach HT, VO QTT, and Nguyen V (2023).
The impacts of technological innovation and institutional
quality on the productivity of Vietnamese manufacturing
firms. International Journal of Advanced and Applied Sciences,
10(9): 139-149. https://doi.org/10.21833/ijaas.2023.09.016

Dudzevi¢iite G, Simelyté A, and Liucvaitiené A (2018).
Government expenditure and economic growth in the
European Union countries. International Journal of Social
Economics, 45(2): 372-386.
https://doi.org/10.1108/1JSE-12-2016-0365

Fan S and Rao N (2003). Public spending in developing countries:
Trend, determination and impact. EPTD Discussion Paper No.
99, International Food Policy Research Institute, Washington,
D.C., USA.

Feng H, Liu Z, Wu ], Igbal W, Ahmad W, and Marie M (2022). Nexus
between government spending’s and green economic
performance: Role of green finance and structure effect.
Environmental Technology and Innovation, 27: 102461.
https://doi.org/10.1016/j.eti.2022.102461

Hajamini M and Falahi MA (2018). Economic growth and
government size in developed European countries: A panel
threshold approach. Economic Analysis and Policy, 58: 1-13.
https://doi.org/10.1016/j.eap.2017.12.002

Hamdi H and Sbia R (2013). Dynamic relationships between oil
revenues, government spending and economic growth in an
oil-dependent economy. Economic Modelling, 35: 118-125.
https://doi.org/10.1016/j.econmod.2013.06.043

Jalil A and Feridun M (2011). Impact of financial development on
economic growth: Empirical evidence from Pakistan. Journal
of the Asia Pacific Economy, 16(1): 71-80.
https://doi.org/10.1080/13547860.2011.539403

Jalles JT (2021). Dynamics of government spending cyclicality.
Economic Modelling, 97: 411-427.
https://doi.org/10.1016/j.econmod.2020.04.010

Joshua U (2019). An ARDL approach to the government
expenditure and economic growth nexus in Nigeria. Academic
Journal of Economic Studies, 5(3): 152-160.

100

Khalid MA and Noor ZM (2018). Military expenditure and
economic growth in developing countries: Evidence from
system GMM estimates. Journal of Emerging Trends in
Economics and Management Sciences, 9(2): 90-98.

Khemili H and Belloumi M (2018). Cointegration relationship
between growth, inequality and poverty in Tunisia.
International Journal of Applied Economics, Finance and
Accounting, 2(1): 8-18.
https://doi.org/10.33094/8.2017.2018.21.8.18

Khorasgani MF (2008). Higher education development and
economic growth in Iran. Education, Business and Society:
Contemporary Middle Eastern Issues, 1(3): 162-174.
https://doi.org/10.1108/17537980810909788

Kim T and Nguyen QH (2020). The effect of public spending on
private investment. Review of Finance, 24(2): 415-451.

Kwiatkowski D, Phillips PC, Schmidt P, and Shin Y (1992). Testing
the null hypothesis of stationarity against the alternative of a
unit root: How sure are we that economic time series have a
unit root? Journal of Econometrics, 54(1-3): 159-178.
https://doi.org/10.1016/0304-4076(92)90104-Y

Lakshmanan TR (2011). The broader economic consequences of
transport infrastructure investments. Journal of Transport
Geography, 19(1): 1-12.
https://doi.org/10.1016/j.jtrangeo0.2010.01.001

Larch M, Orseau E, and Van Der Wielen W (2021). Do EU fiscal
rules support or hinder counter-cyclical fiscal policy? Journal
of International Money and Finance, 112: 102328.
https://doi.org/10.1016/j.jimonfin.2020.102328

Liao L, Du M, Wang B, and Yu Y (2019). The impact of educational
investment on sustainable economic growth in Guangdong,
China: A cointegration and causality analysis. Sustainability,
11(3): 766. https://doi.org/10.3390/su11030766

Malizard ] (2010). Causality between economic growth and
military expenditure: The case of France. Defense and Security
Analysis, 26(4): 401-413.
https://doi.org/10.1080/14751798.2010.534648

Mann VA (1980). Influence of preceding liquid on stop-consonant
perception. Perception and Psychophysics, 28(5): 407-412.
https://doi.org/10.3758/BF03204884 PMid:7208250

Michel S (2015). Education in Thailand: When economic growth is
no longer enough. London Review of Education, 13(3): 79-91.
https://doi.org/10.18546/LRE.13.3.11

Musila JW and Yiheyis Z (2015). The impact of trade openness on
growth: The case of Kenya. Journal of Policy Modeling, 37(2):
342-354. https://doi.org/10.1016/j.jpolmod.2014.12.001

Narayan PK and Singh B (2007). Modelling the relationship
between defense spending and economic growth for the Fiji
Islands. Defence and Peace Economics, 18(4): 391-401.
https://doi.org/10.1080/10242690600807924

Nawaz M, Arif U, and Qureshi IH (2019). Impact of temperature
dependent diffusion coefficients on heat and mass transport
in viscoelasticliquid using generalized Fourier theory. Physica
Scripta, 94(11): 115206.
https://doi.org/10.1088/1402-4896 /ablcec

Ntiga N and Henri L (2022). Non-linear effects of fiscal policy on
economic economic growth in Cameroon. MPRA Paper No.
114380, Munich Personal RePEc Archive, Munich, Germany.

Nyasha S and Odhiambo NM (2017). Banks, stock market
development and economic growth in Kenya: An empirical
investigation. Journal of African Business, 18(1): 1-23.
https://doi.org/10.1080/15228916.2016.1216232

Nyasha S and Odhiambo NM (2019). Government size and
economic growth: A review of international literature. SAGE
Open, 9(3). https://doi.org/10.1177/2158244019877200

Oladosu AO, Chanimbe T, and Anaduaka US (2022). Effect of
public health expenditure on health outcomes in Nigeria and
Ghana. Health Policy OPEN, 3: 100072.


https://doi.org/10.21833/ijaas.2023.06.014
https://doi.org/10.1111/j.1467-6419.2011.00697.x
https://doi.org/10.1016/S0304-3878(03)00079-8
https://doi.org/10.1080/17487870.2016.1213168
https://doi.org/10.2307/1912517
https://doi.org/10.21833/ijaas.2023.09.016
https://doi.org/10.1108/IJSE-12-2016-0365
https://doi.org/10.1016/j.eti.2022.102461
https://doi.org/10.1016/j.eap.2017.12.002
https://doi.org/10.1016/j.econmod.2013.06.043
https://doi.org/10.1080/13547860.2011.539403
https://doi.org/10.1016/j.econmod.2020.04.010
https://doi.org/10.33094/8.2017.2018.21.8.18
https://doi.org/10.1108/17537980810909788
https://doi.org/10.1016/0304-4076(92)90104-Y
https://doi.org/10.1016/j.jtrangeo.2010.01.001
https://doi.org/10.1016/j.jimonfin.2020.102328
https://doi.org/10.3390/su11030766
https://doi.org/10.1080/14751798.2010.534648
https://doi.org/10.3758/BF03204884
https://doi.org/10.18546/LRE.13.3.11
https://doi.org/10.1016/j.jpolmod.2014.12.001
https://doi.org/10.1080/10242690600807924
https://doi.org/10.1088/1402-4896/ab1cec
https://doi.org/10.1080/15228916.2016.1216232
https://doi.org/10.1177/2158244019877200

Abdelli et al/International Journal of Advanced and Applied Sciences, 11(3) 2024, Pages: 92-101

https://doi.org/10.1016/j.hpopen.2022.100072
PMid:37383572 PMCid:PMC10297781

Olaoye 00, Eluwole 00, Ayesha A, and Afolabi 00 (2020).
Government spending and economic growth in ECOWAS: An
asymmetric analysis. The Journal of Economic Asymmetries,
22:e00180. https://doi.org/10.1016/j.jeca.2020.e00180

Olayungbo DO and Olayemi OF (2018). Dynamic relationships
among non-oil revenue, government spending and economic
growth in an oil producing country: Evidence from Nigeria.
Future Business Journal, 4(2): 246-260.
https://doi.org/10.1016/j.fbj.2018.07.002

Onodugo VA, Obi KO, Anowor OF, Nwonye NG, and Ofoegbu GN
(2017). Does public spending affect unemployment in an
emerging market. Risk Governance and Control: Financial
Markets and Institutions, 7(1): 32-40.
https://doi.org/10.22495 /rgcv7ilart4

Osathanunkul R, Dumrong P, Yamaka W, and Maneejuk P (2023).
The nonlinear impacts of aging labor and government health
expenditures on productivity in ASEAN+ 3 economies.
Economic Analysis and Policy, 80: 450-470.
https://doi.org/10.1016/j.eap.2023.08.021

Pesaran MH, Shin Y, and Smith R] (2001). Bounds testing
approaches to the analysis of level relationships. Journal of
Applied Econometrics, 16(3): 289-326.
https://doi.org/10.1002/jae.616

Pula L and Elshani A (2018). The relationship between public
expenditure and economic growth in Kosovo: Findings from a
Johansen co-integrated test and a Granger causality test.
Ekonomika, 97(1): 47-62.
https://doi.org/10.15388/Ekon.2018.1.11778

Rédsdanen ] and Mdkeld E (2021). The effect of government
spending on local economies during an economic downturn.
European Economic Review, 134: 103697.
https://doi.org/10.1016/j.euroecorev.2021.103697

Saba SC and Ngepah N (2019). Military expenditure and economic
growth: Evidence from a heterogeneous panel of African
countries. Economic Research-Ekonomska istrazivanja, 32(1):
3586-3606.
https://doi.org/10.1080/1331677X.2019.1674179

Sadik AT and Bolbol AA (2001). Capital flows, FDI, and technology
spillovers: Evidence from Arab countries. World

101

Development, 29(12): 2111-2125.
https://doi.org/10.1016/S0305-750X(01)00083-3

Selvanathan EA, Selvanathan S, and Jayasinghe MS (2021).
Revisiting Wagner’s and Keynesian’s propositions and the
relationship between sectoral government expenditure and
economic growth. Economic Analysis and Policy, 71: 355-370.
https://doi.org/10.1016/j.eap.2021.05.005

Shahbaz M and Lean HH (2012). Does financial development
increase energy consumption? The role of industrialization
and urbanization in Tunisia. Energy Policy, 40: 473-479.
https://doi.org/10.1016/j.enpol.2011.10.050

Shahbaz M, Van Hoang TH, Mahalik MK, and Roubaud D (2017).
Energy consumption, financial development and economic
growth in India: New evidence from a nonlinear and
asymmetric analysis. Energy Economics, 63: 199-212.
https://doi.org/10.1016/j.eneco0.2017.01.023

Shin Y, Yu B, and Greenwood-Nimmo M (2014). Modelling
asymmetric cointegration and dynamic multipliers in a
nonlinear ARDL framework. In: Sickles R and Horrace W
(Eds.), Festschrift in honor of Peter Schmidt: Econometric
methods and applications: 281-314. Springer, New York, USA.
https://doi.org/10.1007/978-1-4899-8008-3_9

Straub S (2008). Infrastructure and growth in developing
countries: Recent advances and research challenges. Working
Paper NO. 4460, World Bank, Washington D.C., USA.
https://doi.org/10.1596/1813-9450-4460

Yelma M, Danlami AM, and Obansa SAJ (2014). Sectorial analysis
of public expenditure and economic growth in Nigeria: 1982-
2012. Journal of Economics and Sustainable Development,
5(12): 166-175.

Yovo K (2017). Public expenditures, private investment and
economic growth in Togo. Economics Letters, 7: 193-209.
https://doi.org/10.4236/tel.2017.72017

Yusuf A and Mohd S (2021). Asymmetric impact of fiscal policy
variables on economic growth in Nigeria. Journal of
Sustainable Finance and Investment.
https://doi.org/10.1080/20430795.2021.1927388

Zivot E and Andrews DWK (1992). Further evidence on the great
crash, the oil price shock, and the unit root hypothesis. Journal
of Business and Economic Statistics 10(3): 251-270.
https://doi.org/10.1080/07350015.1992.10509904


https://doi.org/10.1016/j.hpopen.2022.100072
https://doi.org/10.1016/j.jeca.2020.e00180
https://doi.org/10.1016/j.fbj.2018.07.002
https://doi.org/10.22495/rgcv7i1art4
https://doi.org/10.1016/j.eap.2023.08.021
https://doi.org/10.1002/jae.616
https://doi.org/10.15388/Ekon.2018.1.11778
https://doi.org/10.1016/j.euroecorev.2021.103697
https://doi.org/10.1080/1331677X.2019.1674179
https://doi.org/10.1016/S0305-750X(01)00083-3
https://doi.org/10.1016/j.eap.2021.05.005
https://doi.org/10.1016/j.enpol.2011.10.050
https://doi.org/10.1016/j.eneco.2017.01.023
https://doi.org/10.1007/978-1-4899-8008-3_9
https://doi.org/10.1596/1813-9450-4460
https://doi.org/10.4236/tel.2017.72017
https://doi.org/10.1080/20430795.2021.1927388
https://doi.org/10.1080/07350015.1992.10509904

	The asymmetric impact of government expenditure on economic growth: Evidence from a NARDL model
	1. Introduction
	2. Literature review
	3. Data and econometric methodology
	3.1. Data
	3.2. Econometric methodology

	4. Empirical results and discussion
	5. Conclusion and policy implications
	Compliance with ethical standards
	Conflict of interest
	References


