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Abstract

The effect of military expenditure on the economy is a controversial area of research among economists. 
Particularly, in the last four decades, there has been a growing interest in the role of military spending 
in developing countries. The issue that has received the most attention has been whether military 
expenditure helps or hinders economic growth. A possible beneficial effect of defense expenditure 
lies in its role in creating effective demand when there is slack in the economy. Within the Keynesian 
framework of macroeconomic analysis, government expenditure on goods and services including defense 
is an important force in the determination of output and employment. On the other hand, military 
spending cannot contribute to a nation’s ability to produce more economic goods and services in the 
future. More public expenditure in the military sector leads to crowding out of private investment and 
less investment on public goods like health, education, infrastructure and research and development. 
Under these circumstances this paper tries to reinvestigate this relationship in India specially in the post 
reform era. This study finds defense spending is not significantly helping economic growth of India 
within the time horizon of the study. On the other hand, capital formation is playing a significant role 
for economic growth of India.
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Military expenditure is an essential part for any 
economy. To protect the motherland from foreign 
invasion, to maintain peace and stabilize border 
tension, to maintain a balance in strength among 
neighboring countries military expenditure is 
inevitable. Similarly, to conduct smooth and fair 
election process, to control riot and violence among 
nations, to help the people with flood, cyclone, 
earthquake, drought or other natural calamity 
affected areas militaries are essential. 
On the other hand, if huge money is spent to 
continue the war-war game with nabouring 
countries, huge foreign exchange is spent to import 
foreign made modern weapons just to please the 
developed powerful countries results less amount 
is available for investing in health, education, 
infrastructure, industrialization, import of foreign 
sophisticated technology for the own nations. 

Thus it becomes a very old issue whether military 
expenditure helps economic growth or hampers 
economic growth.

Objective, Data and Methodology of the Study

An attempt has been taken in this paper to 
reinvestigate the military expenditure and economic 
growth nexus in India. The data is taken from world 
development indicator data. The type of data is 
annual time series data and the time period covers 
from 1990 to 2015 that is the post reform era in 
India. The variables in this study are used as GDP 
at constant prices, Military expenditure, GDP, Total 
Labour force, Capital Formation etc. OLS regression 
technique is used in this study.

Theoretical Foundation

We start with neo-classical production function 
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approach to analyse the military expenditure 
and economic growth nexus. The neo-classical 
production function states that output depends on 
labour, capital and military expenditure. (Biswas 
Basudeb, 1992). Hence, taking total derivatives 
and manipulating the expression we can derive the 
following equation.

Y = Y(L,K,M)	 …(1)

Taking total derivative we get,

DY = Yl DL + Yk DK + Ym DM	 …(2)

Dividing both sides by Y,

DY/Y = Yl DL/Y +Yk DK/Y +Ym DM/Y	 …(3)

With some manipulation equation (3) can be 
rewritten as,

/ /m
l k

Y MDY L DL K
Y Y DK K DM M

Y Y L Y Y
= + + 	 …(4)

Or,

1 2 3Y L K Mβ β β= + +� � � � 	 …(5)

Equation (5) can be rewritten as an econometric 
equation in the following way,

0 1 2 3Y L K M Uβ β β β= + + + +� � � � 	 …(6)

Where β0 is the intercept, β1 is the elasticity of output 
with respect to labour, β2 is the elasticity of output 
with respect to capital and β3 is the elasticity of 
output with respect to military expenditure and 
finally U is the stochastic disturbances.
The above equation states that output growth 
depends on that is, growth of labour force and 
growth capital formation and growth of Military 

expenditure.

Findings

The results of the estimated regression equation (6) 
is shown in the table 1.
From the table 1 it is clear that β2 is statistically 
significant. It implies growth of capital stock plays a 
significant role in economic growth but the growth 
of military expenditure has negligible impact on 
economic growth. Another interesting finding is that 
the growth of labour force shows negative impact 
on economic growth and it is statistically significant. 
It implies the growth mainly consists of unskilled, 
labour force. Moreover, the efficiency or the work 
culture of the laborers’ specially in the government 
sector or disguised employment in agriculture may 
be responsible for this negative relationship.

Diagnostic checking

The normality of the regression residual shown in 
the figure below shows the residuals are more or 
less normal. Hence, it increases the reliability of the 
estimation.

Augmented Neo-classical Approach in the 
analysis of Military Expenditure and Economic 
Growth Nexus

According to this approach total output is divided 
into two parts. One is for civilian output sector and 
the other is military output sector. So basically it is 
a two sector model. The civilian output is a function 
of labour, capital and one externality factor that is 
military output on the other hand military output 
is simply a function of labour and capital. It also 
assumes there is a difference between the ratios of 
marginal productivities of two factors. All these can 
be written in the following equations.

Table 1: results of regression equation (6)

coefficient Estimated value Standard error t- statistic Prob. R2=0.45 Adj.R2 =0.37

1*β
� -0.69 0.37 -1.86 0.07 F statistic= 5.88, Prob.=0.00

2**β
� 0.12 0.03 3.44 0.00 Statistically significant

3β̂ 0.01 0.05 0.18 0.85 not significant

0β̂ 6.66 0.83 7.93 0.00
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Y = C + M	 …(7)

Where, C = C (L,K,M)	 …(8)

and, M = M(L,K)	 …(9)

taking total derivative of equation (7) we get,

DY = DC + DM	 …(10)

And,

c c c
DC DL DK DM

L k m

∂ ∂ ∂
= + +

∂ ∂ ∂ 	 …(11)

Putting the value of (11) in (10)

c c c
DY DL DK DM DM

L k m

∂ ∂ ∂
= + + +

∂ ∂ ∂
	 …(12)

Dividing both sides by Y we get,

c c c
DL DK DMDY DML k m

Y Y Y Y Y

∂ ∂ ∂
∂ ∂ ∂= + + + 	 …(13)

. . .l k m
DY L DL DK M DM DM

C C C
Y L Y Y M Y Y

= + + + 	 …(14)

. . .l k m
DY L DL I M DM M DM

C C C
Y Y L Y Y M M Y

= + + + 	 …(15)

0 .k m
I M M

Y L C C M M
Y Y Y

β= + + +� � � � 	 …(16)

( )0 . 1k
I M

Y L C M M
Y Y

β θ δ δ= + + + + −� � � � 	 …(17)

Where, 
m

c
C

m

∂
=

∂
is the marginal externality effect 

of military output on the civilian sector. Another 
important assumption of this model is that the 
ratio of marginal factor productivities in the two 
sectors differs from unity by a factor δ, that is 

( )1l k

l k

M M

C C
δ= = + . And θ is the elasticity of civilian 

output with respect to military output. Therefore 
equation (17) can be rewritten as,

( )0 . 1k
I M

Y L C M M
Y Y

β θ δ δ= + + + + −� � � � 	 …(18)

0 1 2.
I M

Y L M M
Y Y

β β θ β= + + +� � � � 	 …(19)

Where, Y�  = Economic Growth, L� , Labour Growth, 

I = DK, M� = Growth of Military expenditure, M

Y
 is 

the ratio of military expenditure and total income, 

β1 = Ck and β2 = {Cm+ (1 + δ – δ)} = relative factor 
Productivity differential, and θ is the elasticity of 
the civilian output with respect to military output.
Table 2 Results of the regression equation (19) is 
shown in the table below:

Co-
efficient

Estimated 
value

Standard 
error

t- 
statistic

Prob. R2 = 0.34 Adj. 
R2 = 0.20

0β
� -0.74 0.45 -1.63 0.11 F statistic = 

2.58, prob. = 
0.06

1**β
� 3.42E+14 1.43E+14 2.39 0.02 significant

θ̂ -0.01 0.15 -0.03 0.97 Not significant

2β̂ 2.72E-14 8.61E-14 0.315 0.75 Not significant
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Series: Residuals
Sample 1991 2015
Observations 25

Mean      -1.44e-15
Median  -0.045564
Maximum  3.210542
Minimum -3.552092
Std. Dev.   1.618927
Skewness  -0.100141
Kurtosis   2.749319

Jarque-Bera  0.107244
Probability   0.947790
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The results of the above regression shows that 
investment output ratio plays significant role in 
economic growth. The growth of labour force again 
shows negatively related with economic growth 
but the estimated parameter is not statistically 
significant. The elasticity of civilian output with 
respect to military output is negative. This implies 
increase of military output reduces civilian output 
but the estimated parameter is not statistically 
significant.

Dignostic checking

The correlogram structure of the regression 
(equation 19) residuals shows no auto correlation 
structure among the error series. Hence the residuals 
are white noise. This increases the reliability of the 
estimation.

 

Autocorrelation Partial Correlation AC  PAC  Q-Stat  Prob

1 -0.004 -0.004 0.0004 0.984
2 -0.183 -0.183 0.9829 0.612
3 -0.023 -0.025 0.9986 0.802
4 -0.030 -0.066 1.0281 0.906
5 -0.047 -0.059 1.1028 0.954
6 -0.002 -0.023 1.1029 0.981
7 0.080 0.060 1.3434 0.987
8 -0.067 -0.079 1.5243 0.992
9 0.057 0.081 1.6616 0.996

10 0.161 0.143 2.8313 0.985
11 0.208 0.259 4.9091 0.935
12 -0.149 -0.082 6.0555 0.913
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Conclusion
The effect of military expenditure on the economy is 
a controversial area of research among economists. 
Particularly, in the last four decades, there has been 
a growing interest in the role of military spending 
in developing countries. The issue that has received 
the most attention has been whether military 
expenditure helps or hinders economic growth. 
(Masoud Ali Khalid and Zaleha Mohd Noor, 2015). 

A possible beneficial effect of defense expenditure 
lies in its role in creating effective demand when 
there is slack in the economy. Within the Keynesian 
framework of macroeconomic analysis, government 
expenditure on goods and services including 
defense is an important force in the determination 
of output and employment, (Biswas Basudeb, 
1992). On the other hand, military spending cannot 
contribute to a nation’s ability to produce more 
economic goods and services in the future. More 
public expenditure in the military sector leads 
to crowding out of private investment and less 
investment on public goods like health, education, 
infrastructure and research and development. Under 
these circumstances this paper tries to reinvestigate 
this relationship in India especially in the post 
reform era. This study finds defense spending is 
not significantly helping economic growth of India 
within the time horizon of the study. On the other 
hand capital formation is playing a significant 
role for economic growth of India. Moreover, the 
growth of labour force is negatively affects economic 
growth. This is a matter of great concern. This may 
be large scale employment of unskilled labour in 
government sector, or the deteriorating work culture 
in government sectors due to various reasons, or 
over burden in agriculture. Hence more and more 
reforms and privatization of defense sector (except 
some cases where nation’s security and sovereignty 
is involved) may stimulate economic growth.
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