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Abstract

This study investigates the causal relationship between military expenditure and
economic growth in Bangladesh using data from 1980 to 2022. Aligning with
methodologies employed in similar studies conducted in other countries, the
study utilizes Granger causality tests and ARDL bound testing for cointegration
analysis. The study findings reveal an inverse correlation between defense
spending and economic growth, as well as at least one long-run equilibrium
relationship among the variables. Specifically, the study finds a unidirectional
causal link from military expenditure to economic growth. The results hold
significant implications for policymakers, suggesting that reducing defense
spending could potentially stimulate economic expansion.

Keywords: ARDL boundy - test - Bangladesh - Economic Growth - Granger
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1. Introduction

The relationship between military spending and economic development,
particularly in less developed countries, has garnered significant attention
since Benoit’s (1978) seminal findings. Benoit’s research, suggesting a positive
influence of higher military expenditures on economic growth, sparked
considerable debate in the field. Subsequent studies have examined various
mechanisms through which defense spending affects economic growth, including
demand, supply, and security effects (Dunne et al., 2005). Despite extensive
research to date, the literature offers mixed results on the true impact of military
expenditure on economic growth.

This study focuses on Bangladesh as a case study to reexamine the interrelationship
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between military spending and economic growth. Initially established to
defend against external aggression following the brutal experience of the
1971 liberation war, the Bangladesh military faces relatively minimal threats
presently and in the foreseeable future. With well-defined borders with India
and Myanmar, the majority of which are peaceful, military conflict is unlikely.
Additionally, there are no significant disagreements between Bangladesh and
India that might escalate into military conflicts with other nations. Instead,
Bangladesh has focused on developing military capabilities to foster peace, such
as participating in UN peacekeeping missions, rather than engaging in external
military adventurism or conflicts (Choudhury, 2014). Despite this stable security
environment, Bangladesh has witnessed a rise in military expenditures in recent
years. Military expenditure in Bangladesh has been on an upward trajectory
since 2008, reaching a high of USD 4.97 billion in FY 2021-22. According
to the Stockholm International Peace Research Institute (SIPRI), Bangladesh
experienced the second-largest relative growth in military spending between
2008 and 2017. In 2017, Bangladesh ranked third among South Asian countries in
defense expenditure as a percentage of government spending, according to SIPRI
data (Figure 1). Notably, the Bangladeshi military shares similar commercial
objectives with Pakistan, with involvement in various industries including food,
apparel, electronics, real estate, shipbuilding, maritime construction, and travel,
as reported by the BBC. Furthermore, there have been reports that top military
officers have received illegal loans from Trust Bank and Ansar VDP Bank, both
affiliated with the military. The Bangladesh Army’s economic ventures extend to
power plants, highways, infrastructure, and bridge projects, amassing billions of
dollars in private assets, according to BBC research (Smith, 2018).

Military expenditure (% of government spending) of South Asian countries

Bangladesh India Srilanka Afganistan Nepal Pakistan
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Figure 1. Military Expenditure (% of government spending) of South Asian Countries

Muravska (2012) argues that incorporating profit motives into non-profit
organizations, such as the Bangladesh Armed Forces, detracts from their official
duties, undermining institutional cohesion and professional integrity. This
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focus on business ventures diminishes the military’s proficiency and exposes
the country to domestic and international threats, as funding for these ventures
is sourced from the army welfare trust, which is intended to support retired
army personnel. Similarly, the military procurement system in Bangladesh,
like in many developing countries, is shrouded in secrecy. As part of its Forces
Goal 2030, a military modernization strategy initiated by the Government of
Bangladesh, the country seeks international partners for affordable defense
systems to fund Special Operations Forces and emergency assistance. However,
Delavallade (2006) highlights the military procurement system’s susceptibility
to corruption. Moreover, according to SIPRI’s (2018) report, the international
arms trade and arms procurement conventions in Asia, Africa, and the Middle
East are vulnerable to significant risks of waste and corruption. Additionally,
what were once considered non-traditional security (NTS) challenges, such as
international criminal activity, terrorism, humanitarian crises, climate change,
and public health emergencies, are now viewed as essential national security
concerns (Walsh, 2011). Given these concerns, it is evident that the government’s
heavy military expenditure can be questioned on various grounds. The secrecy of
the procurement system and the dominance of business interests raise the specter
of corruption for personal gain, potentially jeopardizing national sovereignty
and security. However, despite the negative implications associated with high
military spending, the critical importance of national security and emerging non-
traditional threats cannot be ignored. In light of these considerations, this study
aims to address the following research questions:

1. What impact does military spending have on economic growth?
2. What is the direction of causality between the variables of interest?

The subsequent sections of the paper are structured as follows: Section 2 reviews
existing literature on the relationship between the variables of interest and
identifies research gaps; Section 3 discusses the data sources and methodological
considerations employed to establish causal connections between the variables;
Section 4 presents the empirical findings of the study; and Section 5 offers policy
recommendations based on the research findings.

2. Literature Review

Benoit’s (1978) seminal work initiated the exploration of the relationship between
defense spending and economic growth. Subsequent academic endeavors have
examined the presence and direction of causation between these two variables,
either focusing on specific countries or analyzing a broad array of nations. Current
literature examines the Keynesian and Neoclassical approaches as the primary
frameworks through which defense spending may influence economic growth
rates. The Keynesian perspective emphasizes aggregate demand, positing that
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an increase in defense spending raises aggregate demand, thereby stimulating
output and employment growth. Thus, defense spending is seen as conducive
to economic expansion. In contrast, the Neoclassical viewpoint prioritizes
aggregate supply. It argues that military investment diverts productive resources,
particularly human capital, away from potential civilian sector investments.
Moreover, there may be a “distortion effect,” in which military expenditure
disrupts other expenditures and compromises resource allocation efficiency,
potentially through price inflation and the encouragement of rent-seeking
behavior. Consequently, the Neoclassical framework anticipates a negative
impact of defense spending on economic growth. However, the literature presents
a spectrum of findings regarding the relationship between economic growth and
defense spending, influenced by factors such as methodology, sample size, and
the selection of nations. Below, we present a summary of some of these analyses.

2.1 Positive Relationships

Defense spending has been identified as a potential contributor to human capital
development, particularly in the health and education sectors (Ram, 1995). This
is especially true in emerging nations, where defense personnel and conscripts
often undergo rigorous physical training and acquire a range of skills (Benoit,
1978). Moreover, greater defense expenditures are believed to stabilize a
nation’s political unrest, strengthening its defenses against both internal and
external threats, which in turn can foster enhanced investment and market
functioning (Dunne et al., 2005). Consequently, military spending may increase
output, provided it enhances national security. Technological advancement
plays a significant role in shaping the relationship between defense spending
and economic growth. Mueller and Atesoglu (1993) incorporate this aspect,
dividing the impact of defense spending into two parts: the relative size of the
defense sector and the change in the pace of defense spending. Their estimates
suggest that changes in defense spending positively and significantly affect the
economy’s growth rate, with each component of defense spending exerting
noteworthy effects individually.

In examining the relationship between defense spending and economic growth,
Dunne et al. (2001) utilize standard Granger causality tests and VAR Granger
causality methods to account for cointegration. While conventional Granger
causality tests suggest a positive impact of increased military spending on
Greece’s economic growth, this conclusion is challenged when VAR modeling
is used to account for cointegration among the variables. Atesoglu (2002)
employs cointegration analysis in the US context, finding that an increase in
defense spending is associated with higher US GDP. Cuaresma and Reitschuler
(2004) allow for a non-linear relationship between defense spending and growth
in the United States, using an expanded version of the Barro and Sala-i-Martin
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(1995) framework. Aizenman and Glick (2006) uncover intriguing findings by
elucidating the nonlinear connections among defense investment, foreign threats,
corruption, and growth, indicating that defense spending accelerates growth in
the face of external threats.

Jalil et al. (2016) use an ARDL approach to examine the long-term link between
military spending and economic growth in Pakistan and India. They initially
find a positive relationship, but as both economies reach critical points, the
net effect becomes negative. Yolcu et al. (2017) employ the PSTR model to
investigate this relationship for Turkey and Middle Eastern countries, revealing
an asymmetric relationship between military expenditure and economic growth.
Ahmed and Naslmosavi (2017) find a favorable association between military
spending and economic growth across five SAARC countries, while Ajmair et
al. (2018) examine Pakistan and find significant positive short-run effects of
military expenditure on economic growth. Desli et al. (2017) investigate the
dynamic relationship between military spending and economic growth across
138 nations from 1988 to 2013. Their findings suggest little evidence of short- or
long-term causality from military spending to overall economic growth, except
in developing nations, where a long-term positive correlation is observed.

2.2 Negative Relationships

Manamperi (2016) has uncovered significant adverse effects for Turkey in
both the short- and long-term. Zhao et al. (2017) used Granger causality tests
and generalized impulse response functions based on vector error correction
models (VECMs) to identify similar negative effects of defense spending on
economic growth for the period 1952 to 2012 in China. Shahbaz et al. (2013)
aimed to explore the relationship between military spending and economic
growth in Pakistan from 1972 to 2008. Their study confirmed the cointegration
of interest rates, military spending, government spending, and economic growth,
revealing a negative impact of military spending on Pakistan’s economic growth.
Government non-military spending positively influenced economic growth,
while real interest rates showed an inverse relationship with economic growth.
Klein (2004) focused on Peru during 1970-1996 and demonstrated a significant
crowding-out effect of defense spending using a Deger-type simultaneous
equations model (Deger, 1985). Dunne and Nikolaidou (2001) examined
Greece’s case from 1960 to 1996, utilizing a set of four equations estimated
through two-stage least squares (2SLS) and ordinary least squares (OLS). They
found a substantial negative impact of defense spending on economic growth,
both directly and indirectly through savings and trade balance. The use of time
series data with varying horizons, sample sizes, socioeconomic conditions,
and geographical locations across countries, along with diverse theoretical
frameworks guiding distinct econometric specifications, makes meaningful
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comparisons unattainable (Desli et al., 2017). Consequently, researchers
have turned to panel studies to ensure more representative decision-making.
For instance, Ismail (2017) investigated the connection between economic
expansion in South Asia and military spending using a panel fixed-effect model.
While empirical findings suggested a positive association between the variables
of interest, the impact was less significant than when scarce resources were
allocated to non-military purposes. The study concluded that increasing military
spending to stimulate economic growth is ineffective and inefficient. Dunne
and Tian (2015) used a balanced panel of 106 nations covering 1988-2010,
accounting for nonlinearity and group heterogeneity. Their results indicated a
short- and long-term negative impact of military spending on growth, supported
by subgroup analysis. However, the body of research on the subject remains
insufficient to draw firm conclusions regarding the actual relationship between
military spending and economic expansion. Reviewing 170 studies, Dunne and
Tian (2013) found that a growing body of recent research suggests that military
spending has a detrimental impact on economic growth.

2.3 Insignificant Relationships

Biswas and Ram (1986) observed that in 80% of the nations studied, there
was no statistically significant correlation between defense spending and
economic growth, whereas Chowdhury (1991) found no correlation in 55% of
the countries. Mintz and Stevenson (1995) utilized a multisector model based
on neoclassical growth theory to investigate the external effects of defense
spending across 103 nations. Their analysis revealed that while nonmilitary
spending positively affects growth in many nations, military spending generally
has a minimal effect on overall growth, with only about 10% of cases showing
a significant boost. Huang and Mintz (1991) examined U.S. economic data
from 1952 to 1988 to reassess the coefficients for the externality component
of military spending. They compared their findings with those of Mueller and
Atesoglu (1993) and Alexander (1990) and found no discernible externality
effect of military spending on economic growth, according to their calculations.
Additionally, Mintz and Huang (1990) investigated the direct and indirect effects
of reduced U.S. military spending on economic growth using a two-equation
model. Their study suggested that defense expenditure has a delayed, indirect
impact on growth, with effects becoming apparent approximately 5 years after
the spending reduction. Gerace (2002) conducted a spectral study of the growth
rates of U.S. government spending, both military and nonmilitary, and GDP from
1951 to 1997. His findings indicated that military spending does not fluctuate
counter-cyclically with real GDP growth rates, unlike non-military spending.
Similar conclusions were drawn by Kinsella (1990) and Payne and Ross (1992)
in their studies of the U.S. context. Heo (2010) analyzed the relationship between
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defense spending and growth in the U.S. from 1954 to 2005 using the Feder-Ram
and augmented Solow models, finding no discernible impact of defense spending
on the economy. Habibullah et al. (2008) investigated the connection between
military spending and economic growth in various Asian countries from 1989
to 2004. Their empirical findings, using the panel error-correction technique,
suggested by Pesaran et al. (1999), indicated no correlation between defense
spending and economic growth in the Asian countries studied. Abu-Qarn (2010)
examined the causal connection between military spending and economic growth
for the four adversaries of the Isracli-Arab conflict from 1960 to 2004 using
causality tests. The analysis concluded that there is little to no causal association
between economic growth and defense spending.

2.4 Research Gap

Upon examination of the existing literature, it is evident that several panel and
cross-sectional studies have included Bangladesh among their sample countries.
However, there is a notable absence of time-series studies specifically examining
military expenditure in Bangladesh. The present study aims to address this gap
by investigating the relationship between military expenditure and economic
growth in Bangladesh, thus contributing to the existing body of research.

3. Data and Methods

3.1 Data Sources

The data used in this research were sourced from two main repositories: the
Stockholm International Peace Research Institute (SIPRI) and the World
Development Indicators (WDI). SIPRI is highly esteemed in defense literature
for its transparent, easily accessible data available on its website, which ensures
clarity and reliability. Significantly, SIPRI maintains consistency in defining
military expenditure across different time periods and countries (Malizard,
2016). Conversely, data on variables such as GDP, real interest rates, and gross
fixed capital formation (used as a proxy for investment) were obtained from the
World Development Indicators (WDI).

Table 1. List of Variables and their Sources

Variables Sources
GDP (constant 2015 USS) [Ingdp] World Development Indicator
Military expenditure (constant 2021 US$) [Inmex] Isgsgﬁzl?éllsglr)n ational Peace Research
Real interest rate [Inrin] World Development Indicator

Gross Fixed Capital Formation (% of GDP) [Ininv] = World Development Indicator
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3.2 The Model

This study employs a model akin to that of Feder (1983) to evaluate the
relationship between military spending and economic growth. Feder’s concept
has been utilized by Biswas and Ram (1986), Ram (1986, 1995), and numerous
subsequent studies. Linear variable specification often yields inefficient outcomes
in developing economies (Karagol, 2006). Hence, a log-linear specification,
which provides direct elasticities, is preferred for more reliable results (Sezgin,
2004). The empirical equation used is as follows:

Ingdp, = oy + azlnmex, + azlninv, + qarin, + u, (1)

In the equation, Inrgdp, represents real GDP (a proxy for economic growth),
Inmilex, denotes military expenditure, Ininv, signifies investment, and realin,
represents the real interest rate. The residual term, p, is assumed to follow a
normal distribution.

Economic analysis frequently indicates the existence of a stable, long-
term relationship among specific variables, suggesting that their means and
deviations remain constant over time. This stable relationship is captured using
a fundamental econometric technique called cointegration. Various methods
exist for conducting cointegration testing, including the residual-based Engle
and Granger (1987) test, the Gregory and Hansen (1996) test, the Johansen
(1988) test, and the Johansen and Juselius (1990) test. In recent years, the
autoregressive distributed lag (ARDL) approach pioneered by Pesaran and
Shin (1998) and Pesaran et al. (2001) has gained attention. The ARDL model
offers distinct advantages, particularly its application independence compared to
other cointegration methods, which require similar degrees of integration for all
variables. Unlike these methods, the ARDL technique does not necessitate the
use of Augmented Dickey-Fuller unit root tests or autocorrelation function tests
when assessing the order of integration. It also addresses the issue of limited
sample size. Furthermore, ARDL models incorporate an error correction term in
their lagged periods, fully capturing both the long- and short-run relationships
among the variables under study. Since the error-correction term in the model is
not subject to restricted error-correction, ARDL is considered an unconstrained
error-correction model (UECM), thereby eliminating endogeneity issues
commonly associated with other methods (Jalil et al., 2016). In this study, we
applied the ARDL bound-testing method of estimation proposed by Pesaran et
al. (2001), including the error-correction (EC) version of the ARDL model, to
analyze the effects of military spending on GDP. We estimated the following
unrestricted error correction model (UECM) within the ARDL framework:
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v q

Alngdp, = ag + Z a;Alngdp._; + Z a;Alnmex,_;
i=1 =0
m n
+ Z arka'nt_;Z oy Arin,, + agingdp;_4 + apylnmex,_, + aglninv,_4
I=e n=0
+ agprin., +; (2)

where, Ingdp, Inmex, Ininv and Inrin are gross domestic product, military
expenditures, investment, and real interest rate in log form, respectively, A is
the operator of first-difference, and p, g m,n are lag length. The null for no
co-integration among variables: Hy: @z = @y = ay = ap =0 against the
alternative Hy: op = apy # @y # ag ¥ 0 is tested by comparing the calculated
F-statistic with LCB (lower critical bound) and UCB (upper critical bound)
tabulated by Narayan (2005). According to Narayan (2005), CVs from Pesaran
et al. (2001) created for bigger sample sizes shouldn’t be applied to smaller ones.
CVs of the F test are reported by Narayan (2005) for sample sizes ranging from
30 to 80 observations. The 99%, 95%, and 90% critical values from Narayan
(2005) are presented in Tables 5 and 6 for this sample of 43 observations. If the
observed F-statistic value exceeds the upper critical value, then we perceive the
presence of cointegration by rejecting the null hypothesis of no cointegration. If
it is below the lower critical value, we conclude that there is no cointegration.
Lastly, if it falls between the upper and lower critical bounds, we conclude the
test as inconclusive. Optimal lag length selected using SBC criteria. The aim is to
estimate the short-run dynamics and derive the error-correction coefficient from
the validated long-run model. The specification of the error correction model is

Alngdp,
r q m n
a;Alnmex,_; + Z o Alninv,._; + Z ahrn,_, + @ECM,_4
i=1 j=0 i=o n=0
+ &, (3)

= ag + Zaiﬂingdpf_i +

Where ECT,_, represents the error correction term resulting from the established
long-run equilibrium relationship, while ¢ denotes the parameter indicating the
speed at which the system adjusts to the equilibrium level following a shock.
The coefficient of ECT,_4 must exhibit a negative and statistically significant
value to ensure that the dynamics of the system converge towards the long-
run equilibrium. Both stability and diagnostic tests are performed to ensure
the model fits the data well. The diagnostic test looks at the selected model’s
serial correlation, functional form, normality, and heteroscedasticity. According
to Pesaran and Smith (1998), stability tests should be used. Cumulative sum
(CUSUM) and cumulative sum of squares (CUSUMSQ) are other names for this
method. Plotting of the CUSUM and CUSUMSAQ data against the break points is
done iteratively. It is not possible to reject the null hypothesis that the presented
regression has stable coefficients if the plots of the CUSUM and CUSUMSQ
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statistics remain within the critical bounds of the 5% level of significance.
Next, this study deployed the Pair-wise Granger causality test to determine the
direction of causality.

3.3 Causality Analysis

Cointegration analysis implies that there is at least one-way causality. However,
it is meaningless to detect the direction of causality between the parameters.
Thus, the Granger test for causality has been undertaken in this investigation.
The variables must be integrated in the same sequence in order to estimate
Granger causality using the VEC model. Regretfully, two of the four variables
in this study are I{1) while the other two are stationary at the level, i.e. I{0). As
a result, Granger causality based on the VEC environment cannot be used in this
study due to the current circumstances. In this scenario, following Jalil et al.
(2016), this study has employed pairwise Granger causality to test the direction
of causation between the dependent and independent variables. Pairwise Granger
causality, in a bivariate environment, estimates the following two equations:

™m n
Vo= ) a¥e;+ D BiXe i+ Dot & )
=1 i=1
™m mn
Xr:Zg}'xr—}'+Zﬁin—i+Dr+Hr (5)
-1 i=1

for all possible pairs of (x, ¥) series in the group. The reported F-statistics are
the Wald statistics for the joint hypothesis: § = ffz =....oovvvnn . i, = O for
each equation.

4. Findings and Discussion

4.1 Unit Root Test

This study has conducted both the Augmented Dickey-Fuller and Phillips-
Perron unit root tests to assess robustness. Figure 2-5 below shows the graphical
representation of the variables under study. From the figure, it is evident that all
variables show a positive trend. Owing to this scenario, the null hypothesis of
each test is represented as ‘the series has both a constant and a linear trend’. The
results of these two tests are shown in the following tables.
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Table 2. Unit Root Test

ADF test Phillips-Perron Test
Variables Level Level First difference
Trend & .. Trend & .. Trend & ..
. Decision . Decision . Decision
intercept intercept intercept
Lngdp -4.428%%* 1(0) -9.024%*%* 1(0)
Lnmex -3.250* 1(0) -2.373 I(1) -4.563%%* 1(0)
Lninv -4.124%* 1(0) -2.106 I(1) -5.993%%%* 1(0)
Lnrin -4,991 *%** 1(0) -4,892%** 1(0)

N.B: *, #* ‘and *** resemble the 10%, 5%, and 1% level of significance, respectively.

Table 2 shows that all variables are non-stationary at the level when using the
ADF test. However, the Phillips-Perron test for a unit root yields somewhat
different results. The military expenditure and investment variables are not
stationary at the level but become stationary after first differencing. Therefore,
we need to perform the ARDL bound testing approach.

4.2 Cointegration Test

The first task is to identify the optimal lag length. Pesaran et al (1999) warn that
selecting the lower limit of the lag length to prevent the conditional ECM from
being over-parameterized and the upper limit of the lag length to lessen the serial
correlation issue must be done in moderation. Because SBC is parsimonious,
choosing lag structure through it is traditionally recommended. Because it
requires the fewest parameters among all other lag selection criteria, empirical
researchers refer to it as a strict algorithm (Jalil et al., 2016). Taking the above
suggestions into account, this study used an unrestricted vector autoregressive
model to determine the optimal number of lags.

Table 3. Selection of Optimal Lag Length

Lag LogL LR FPE AIC SBC HQ
0 -95.40843 NA 0.001693  4.970422 5.13931 5.031486
1 36.40497 230.6735%  5.20E-06  -0.820248 0.024191* -0.514926*
2 53.02147 25.75557  5.18e-06*  0.851073* 0.668918 -0.301493
3 63.35332 13.94799 7.35E-06  -0.567666 1.627877 0.226173

Table 3 shows that the upper limit of lags is 2 according to AIC and 1 according to
SBC. Therefore, in the next stage, the ARDL bound test will be performed with lag 1, as
confirmed by the SBC (due to its parsimonious nature).
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Table 4. Bound Testing To Cointegration [based on SBC]

Estimated model Inrgdp, = f(Ininv,,Inmilex,,realin,)
Optimal lag structure (based on SBC) (1,0,1,0)
F-statistics 6.499%**
Significance level Lower bound Upper bound

1% 4.428 6.250

5% 3.202 4.544

10% 2.660 3.838

R 0.99994
Adjusted R2R? 0.99993
Decision Cointegration

Critical bounds for the F-statistics apply to 35 observations with an unrestricted
intercept and no trend (Narayan, 2005). Critical values (T = 40)

To ascertain the presence of a long-run relationship, we examine the estimated
F-statistics of equation 2, as presented in Table 4. The results indicate that the
model contains at least one cointegrating vector when Ingdp is used as the
dependent variable. However, it’s essential to consider potential endogeneity
issues in the association between military spending and economic growth. To
address this concern, we employ a method proposed by Ang (2010) within the
ARDL framework. This method involves testing for cointegration by regressing
the major independent variable on the other variable, as suggested by Ang
(2011). Specifically, we conduct a cointegration test using military spending as
the dependent variable. The results of this test reveal that, at the 5% and 10%
levels of significance, Inmex exhibits an F-statistic below the lower bound of
critical values. This suggests there may be no evidence of endogeneity in the
relationship between military spending and economic growth.

Long-run Results

Based on the findings presented in Table 4, we proceed with the ARDL model
with Inrgdp as the dependent variable. Before estimating the long-run model and
determining the coefficients of the regressors and the error-correction term, it is
crucial to select the optimal lags for the ARDL model. In ARDL cointegration
analysis, researchers often select models based on both the Akaike Information
Criterion (AIC) and the Bayesian Information Criterion (BIC) criteria (Ahmed
et al., 2013). In this study, we employ the lags chosen by the BIC criterion. The
subsequent tables present the results of this analysis.
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Table 5: Estimated Long Run Coefficients using the ARDL Approach based on SBIC

Dependent variable: Ingdp

Regressor Coefficient Standard Error T-ratio [Prob]

Lnmex -0.00692%** 0.0024415 -2.8378 [0.007]
Lninv 0.33640%** 0.0061770 54.4596 [0.000]
Lnrin 0.00032%** 0.0001087 2.9851 [0.000]
F-stat = 4.68

N.B: *, ** and *** indicates 10%, 5%, and 1% level of significance, respectively.

Table 5 illustrates the significant relationships between Inmilex, Ininv, realin,
and Inrgdp. Specifically, Inmilex, Ininv, and realin exhibit significant effects
on Inrgdp at the 1% level of significance. Notably, a 1% increase in military
expenditure, as indicated by Inmilex, corresponds to a decrease of approximately
0.692% in economic growth, holding other variables constant. This finding is
consistent with prior research by scholars such as Abu-Bader & Abu-Qarn (2003),
Manamperi (2016), and others, suggesting an inverse relationship between
defense spending and economic growth, implying that the defense industry lacks
beneficial externalities or spin-offs for the economy (Dunne & Nikolaidou, 2001).
Moreover, investment emerges as a key driver of economic growth, exerting a
substantial positive impact. The significant influence of investment on growth
underscores its pivotal role in economic performance. Thus, the negative impact
of military spending on economic performance may be attributed to its crowding-
out effect on investment, indicating an indirect impact of military expenditure
on growth through investment (Mintz & Huang, 1990). On the other hand, real
interest rates exhibit a minimal positive impact on economic growth. While the
impact is small, it remains highly significant. This suggests that higher interest
rates may attract new investment, both through higher savings and through
foreign direct investment, thereby potentially contributing to economic growth.
However, given the significant but small impact rate, careful consideration of the
implications of military expenditure on economic growth is warranted (Mintz &
Huang, 1990).

Short-run Dynamics

The following table presents the short-run model estimates in panel A, while the
results of the diagnostic tests are shown in panel B.
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Table 6. Short-run Results

Panel A Panel B
ARDL (1,0,1,2) based on SBC Diagnostics Tests

Regressor Coefficient T-ratio [prob] F-stat [prob]

DInmex -0.00153 -2.6528[0.012] Serial Correlation 1.6215 0.211

Dlninv -0.34857 -112.24[0.000] Heteroscedasticity 8.2258 0.007

Drin -0.22164 3.0670[0.004] Functional form 1.6181 0.000

Eem (1) 022164 -4.4945[.000] VeLTI;/iI(‘m [Prob]
Normality 1.8211 0.402

Table 6 highlights significant findings regarding the impact of various factors on
economic growth. The first lag of Inmex is significant at the 5% level, negatively
affecting short-term economic growth. Similarly, the investment’s first lag is
significant at the 1% level and exerts a negative influence on economic growth.
Real interest rates negatively impact economic growth in the short term as well.
However, the ECM term emerges as the most crucial component, signifying a
projected convergence process in long-term economic growth trends and other
macroeconomic indicators. Its negative sign indicates a corrective adjustment
process, with approximately 22% of previous-year disequilibrium addressed
in the current year. Moreover, the stability of long-run coefficients, combined
with short-run dynamics to generate the error-correction term, is discussed.
To address this, the CUSUM and CUSUMQ tests developed by Brown et al.
(1975) have been applied to the residuals of each model. If the cumulative sum
crosses critical lines, the model is deemed unstable according to the CUSUM
test. Similarly, instability occurs when CUSUMQ, based on squared recursive
residuals, crosses critical lines. Figure 6 illustrates the CUSUM and CUSUMQ
of the SBIC-based model. Examining the two figures plainly shows that both
models pass the parameter stability test.
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Figure 2. CUSUM and CUSUMQ
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4.3 Granger Causality Test

It is widely recognized that Granger causality is typically observed when a
long-term relationship exists between the variables, at least in one direction.
To identify causally related variables, researchers commonly employ a pairwise
Granger causality test proposed by Engle and Granger (1987). This method has
been utilized in prior studies, including those conducted by Jalil et al. (2016)
and Manamperi (2016), to determine the direction of causality between military
spending and economic growth. The results of the Granger causality test
(equations 4-5) are presented in the following table.

Table 7. Granger Causality Test Results

Null Hypothesis Observation  F-Statistic Prob.
Inmex does not Granger-cause /ngdp 41 5.06128 0.0116
Ingdp does not Granger-cause /nmex 0.81953 0.4487
Ininv does not Granger-cause /ngdp 41 1.54318 0.2275
Ingdp does not Granger-cause /ninv 1.63318 0.2094
Inrin does not Granger-cause lngdp 41 426413 0.0218
Ingdp does not Granger-cause /nrin 0.44137 0.6466
Inmex does not Granger-cause /ninv 41 5.78598 0.0066
Ininv does not Granger Cause [nmex 0.87348 0.4262
Inrin does not Granger Cause /ninv 41 3.86680 0.0301
Ininv does not Granger Cause /nrin 0.50421 0.6082
Inrin does not Granger Cause /nmex 41 0.74204 0.4833
Lnmex does not Granger Cause [nrin 0.46005 0.6349

Table 7 shows unidirectional Granger causality running from military expenditure
to economic growth. There is no causality running between economic growth and
investment. The real interest rate Granger-causes economic growth, but economic
growth does not Granger-cause the real interest rate. Military expenditure
Granger-causes investment by building military infrastructure and enhancing
capacity. But investment does not Granger-cause military expenditures. There
is a unidirectional Granger causality running from real interest rate to economic
growth, while there is no causal relation running from investment to real interest
rate. Lastly, there is no causality running between the real interest rate and
military expenditures.

5. Conclusion and Policy Recommendations

In this study, we examined the relationship and direction of causation between
military spending and economic growth in Bangladesh over the period 1980—
2022. Using time-series data and the ARDL bounds test for cointegration, as
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well as Pairwise Granger causality, we sought to shed light on this complex
relationship. The results of the ARDL bounds test revealed the presence of
at least one cointegrating vector, indicating a long-run relationship between
military spending and economic growth in Bangladesh. Interestingly, our
findings suggest that military expenditure has a negative impact on economic
growth in the long run, aligning with prior research conducted by scholars such
as Abu-Bader & Abu-Qarn (2003), Manamperi (2016), Hou & Chen (2013),
and others. Contrastingly, investment and real interest rates positively affected
economic growth, underscoring their importance in driving economic expansion.
Furthermore, the error-correction term (-0.221) indicated that approximately
22% of the disequilibrium from the previous year was corrected in the current
year, suggesting a rapid adjustment in the relationship following a shock.
Using pairwise Granger causality testing, we found a short-term, unidirectional
negative relationship between military spending and economic growth. This
implies that reducing Bangladesh’s defense budget could bolster economic
health, leading to a “peace dividend” if the resources were redirected to more
productive sectors. However, it is important to acknowledge the role of security
concerns in dictating the military burden. As long as increased military spending
enhances national security, it may contribute to output growth, as Dunne et al.
(2005) note. Given Bangladesh’s commitment to maintaining friendly relations
with its neighbors, increased military spending may not necessarily translate
into economic well-being, as it could deter investment without substantially
improving security. Thus, policymakers face a delicate balance between security
needs and economic priorities in allocating resources effectively.
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