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Abstract This study examines the relationship between the components of defense spending and poverty reduction in
Nigeria for the period 1990-2010. While most studies on defense spending and poverty rely on monetary measure of
poverty, this study constructed poverty index from human development indicators using principal component analysis. Four
models were estimated using Dynamic Ordinary Least Square (DOLS) method, two in which poverty index constructed
from human development indicators serves as dependent variable and the others in which infant mortality rate serves as
dependent variable. The results show that military expenditure per soldier, military participation rate, trade, population and
output per capita square were positively related to poverty indicator. They were all found to be statistically significant
except trade and output per capita square. Population that was not significant in model four was found to be significant in
model two. Military expenditure, secondary school enrolment and output per capita were negatively related to poverty level.
However, only total military expenditure was found to be statistically significant in model one and three, while output per
capita in model three was found to be statistically significant. Others were statistically insignificant. The findings confirm
the trade off between the well-being and capital intensiveness of the military in Nigeria, pointing to the vulnerability of the

poor among the Nigerians.
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1. Introduction

Recent increase in defense spending in Nigeria due to
increase in internal resistance and threat is an issue of
concern to many Nigerians and other stakeholders in the
Nigerian economy. Presently, internal resistance and threat
especially that of the increasingly violent Islamist sect,
known as Boko Haram is forcing increasing financial cost
on government’s expenditure towards defense sector.
According to[l], the military expenditure (% of GDP) in
Nigeria in 2008 was 0.78, in 2009, it was 0.89 and in 2010,
it stood at 1.00. Nigeria’s security bills have risen to 20
percent of spending in the budget from 16 percent in 2010.
This has led to diversion of the money needed for
infrastructure projects and work on reforms of social and
industrial sectors (see[2]). Spending on power infrastructure,
education and healthcare combined receive smaller
allocation compared to security in the 2012 budget
allocation. Also, the direct cost of security is at least 2
percent of Nigeria’s $250 billion economy, measured by the
share of spending-to-Gross Domestic Product in 2012 ([2]).

This diversion of funds has economic implication since
some social sectors are likely to suffer in Nigeria especially
at this crucial moment of striving to achieve poverty
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reduction, and minimum levels of per capita income.
Increased spending on military has been associated with
reduction in well-being ([3]). This view has been expressed
by the UN Committee for Development Planning, which
states that: “The single and most massive obstacle to
development is the worldwide expenditure on national
defense activity” ([4]). A joint study analysis of the research
departments of the World Bank and International Monetary
Fund (IMF) also noted that, for an average country,
doubling military expenditure caused reduction in growth
rate for a period, and later reduced the level of income of 20
percent (see[S]). These adverse effects of increased defense
spending in a developing country like Nigeria is likely to
exacerbate the existed poverty since almost all the military
hardwares are imported.

While a number of studies focus on the relation between
defense spending and economic growth, few studies the
impact of defense spending on poverty especially in
developing countries. Exception to this is[6], who use a
cross-national panel models to examine the impact of
disaggregated components of defense spending on the well-
being of 82 developed and less developed countries. Alkso,
most of the studies that examine the relation between
defense spending and poverty are either cross countries or
panel data analysis. Majority of the studies that examine
individual countries focus on United States military (see[6]).
However, the importance of country-specific analysis on the
relation between defense spending and well-being has been
advocated (see[7]). To the best of my knowledge, no study
has empirically examined the impact of the component of
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defense spending on poverty level in Nigeria. More so, with
the exception of[ 6], most studies that examine the impact of
military spending on well-being failed to consider the
disaggregated impact of military spending on poverty and
this aspect has been pointed out to be essential when
analyzing the impact of military spending on poverty
(see[8]). Besides, most studies on defense-poverty relation,
including[6] who use household income inequality rely on
monetary measure of poverty. In recent time, it has been
argued that poverty is multifaceted and using multiple index
to capture it complements the income-based poverty
measures by reflecting the multiple deprivations that people
face at the same time[9]. Thus, this study intends to fill
these gaps by examining the impact of disaggregating
military expenditure (i.e. military expenditure per soldier,
military expenditure as a percentage of GDP and military
participation rate) and some other explanatory variables on
poverty level (proxied by human development indicators
and mortality rate) in Nigeria.

The economic impact of defense expenditure in less
developed countries (LDCs) has being a subject of
extensive debate since the seminar work of[10]. A large
number of studies have examined the impact of defense
spending on economic growth and results have been
inconclusive or mixed. Some studies argued that defense
spending may hinder economic growth through its
investment “crowding-out” effect ([11]);[12];[13];[14];[15];
[16]), or displacement of an equal amount of civilian
resource use. They explained that during economic down-
turns where unemploy ment increases, more people join the
armed forces and this increases military personnel spending
but reducing poverty. However, it has been noted that
procurement and research and development will probably
have marginal labor impacts on the poor if they are
channelled to high skilled, high tech Ilabor sectors.
Therefore, spending on these components should tend to
increase inequality[15]. Other studies also claimed that
defense spending may spur growth through Keynesian-type
aggregate demand effects. They argue that, increased
defense spending can create increased employment and this
is likely to reduce poverty through higher investment,
which will further accelerate short-run multiplier effects
([17);[181;[19]). In addition, economic growth may
stimulate spin-off effect such as the creation of some socio-

economic structures that are germane to economic
growth[20];[21]. Many studies have also found no
consistent, statistically significant connection between

military spending and economic growth ([22];[23]). In the
study of[24], negative relationship between military
expenditure and under-five child mortality was found in
countries without armed conflict in contrast with those in
active conflicts. The study also noted positive relationship
between military participation and child mortality in
countries without conflicts and negative relationship in
countries with armed conflicts. Recently, the study by[9]
has noted that states with high levels of defense spending
have lower poverty rates, less income inequality, lower
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unemployment and higher median family income. This
study also showed that the U.S. economy is increasingly
dependent on military spending. Thus, the issue of defense
spending and poverty level is still empty of empirical
generality. The rest of this paper is organized as follows:
Section 2 discusses the computation of principal component
analysis (PCA), ordinary least square models, sources of
data and measurement of variables. Section 3 discusses the
results and also presents the results of PCA and ordinary
least square; while section 4 concludes with some
recommendations.

2. Methodology

2.1. Computation of a Poverty Index using Principal
Components Analysis

To measure poverty among Nigerians, | create a poverty
index by applying PCA to human development indicators
(ie. longevity, measured by life expectancy at birth which
captures the capability of leading a long and healthy life;
rural development measured by per worker agricultural
value added; real per capita income; and consumption per
capita which represents access to resources needed for a
decent standard of living) (see[26];[27] and[28]). These
human development indicators were obtained from United
Nations Statistical Millennium Development Indicators. 1
also use infant mortality rate that captures the aspect of
material hardship of poverty as a dependent variable.

The PCA is a nultivariate statistical method used to
reduce the number of variables without losing too much
information. It is efficient in generating fewer numbers of
variables that explain most of the variation in the original
variables. While the new variables generated are linear
combinations of the original variables, the first new
variables will account for as much as possible of the
variation in the original data.

Suppose 7 variables X, . . ., X _, measured in 71

T

human development indicators, the 7  principal

components Z, . . . Z_ are uncorrelated linear

T

combinations of the original variables, Xl, o, XT , given

as :
Y=o, X +ta, X+ .. +a, X,
Y, =a, X+, X+ .. +a, X,

Y, = X +ta , X, +.. v, X,

This system of equation can be written as z = Ax, where
z=(Z, ... Z.)=X,..., X and Ais the matrix of
coefficients.

The coefficient of the first PCA, &,,, ... &, are chosen

T

in such a way that the variance of Z, is maximized subject
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to the constraint that a211 yen 0(211 =1. The variance of
the component is equal to /Atl’ which is the largest eigenvalue

of A. The second principal component is totally
uncorrelated with the first component and its variance is

equal to 22’ which is also the largest value of A. This

component explains additional but less variation in the
original variable than the first component given the same
constraint. Other principal components (up to 7 ) are
explained in the same manner. The squares of the
coefficients of principal components sumto one and each is
uncorrelated with one another.

2.2.Dynamic Ordinary Least S quare Models

Four models were estimated in the study, two in which
poverty index created from principal component analysis
serves as dependent variable and the others in which infant
mortality rate serves as dependent variable. 1 include
military expenditure in the first model without its square
and the square of military expenditure without military
expenditure in the second model. This was also done for the
other two models to avoid multi-collinearity. Following[29]
specification of poverty model, I try to answer the following
question: does spending on defense components reduce
infant mortality and poverty? I examine this question by
estimating variants ofthe following models:

Pov =f(MA, MB, MC, Gdppk, Trade) (1)
Pov =f(MAsq, Pop, Gdpsq, Schl, democ, pol) 2)
Infmort = f(MA, MB, MC, Gdppk, Trade) 3)

Inf mort = f(MAsq, Pop, Gdpsq, Schl, democ, pol) (4)

where Pov = poverty, Infmort = infant mortality, MA =
military expenditure per soldier, MB = total military
expenditure, MC = military participation rate, Pol =
political terror, MAsq = the square of military expenditure
per soldier, Pop = increase in population, Gdpsq = gross
domestic product per capita square, Schl = secondary
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education, Democ = democracy.

2.3. Data Sources

Since military personnel’s spending can be the strongest
candidate for poverty reduction because its impact is felt
disproportionately on the less skilled sectors of the labor
force; and coupled with the recent literatures that support
disaggregating military expenditure into materials and
personnel expenditures (see[29];[30];[6]). I follow[6] and
use annual data on military expenditure per soldier to
capture the capital-intensiveness of the military, (this was
calculated by dividing total military expenditure by total
military personnel), military expenditures as percentage of
GDP and military participation rate calculated as the ratio
of the number of military personnel per 1000 population.
These data were obtained from[31]. Data on other variables
were obtained from[1]. To measure the level of economic
development, I use output per capita in constant 2000 US
dollars. All these variables were logged to ensure their
coefficients are constant elasticity measures. Following the
study of[32], in which a panel data was used to search for
the existence of Environmental Kuznet curve (EKC) in the
environmental efficiency of human well-being and that
of[6] which account for a potential Kuznets distribution in
his study on military spending and human well-being, I
include the centered quadratic[33];[7];[34] for GDP per
capita and military expenditure per soldier in my models.
To control for world-economic integration, I include trade
as a percentage of GDP. The data was calculated as the sum
of exports and imports of goods and services measured as a
share of GDP. I also include annual data on political
terrorism and democracy as collected from[35], a newly
available and extensive dataset on civil war, terrorism, and
trafficking, as well as socio-economic, demographic and
political matter.

Table 1. Results of principal component analysis

Principal components/correlation Number of obs = 21
Number of comp.= 4
Trace = 4
Rotation: (unrotated = principal) Rho = 1.0000
Component Eigenvalue Difference Proportion Cumulative

Compl 326445  2.75498 08161  0.8161

Comp2 509472 313803 0.1274 09435

Comp3 195669 165266 0.0489 09924

Comp4 0304036 . 0.0076  1.0000

Principal components (eigenvectors)

Variables Compl Comp2 Comp3 Comp4 Unexplained
Life expectancy 0.5392 02161 02041 0.7880 0
Per worker agriculture value added
04241  0.8966 0.1265 0.0116 0
Consumption per capita
-0.5030 -0.3473 0.7528 0.2445 0
Real per capita income
0.5257 0.1695 0.6129 -0.5650 0
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Based on the establishment of an internal development
model on domestic income, inequality that can be used to
measure poverty consists of natural rate of increase in
population, level of secondary school education, sector
dualism, and percentage of labour force in agriculture
(see[36];[37] and[6]). To allow for more valid hypothesis
testing, I included these variables as important statistical
control except sector dualism and percentage of labour
force in agriculture because of unavailability of data.
Population increase was calculated as death rate minus birth
rate, while secondary education represents the ratio of total
enrolment in secondary education.

3. Results and Discussion
3.1. The Poverty Index Results

Table 1 shows all the variables used in the construction
of poverty index and the result of the PCA.

The results of PCA indicate that each of the first principal
components explains 81% of the variation in the original
variables and each subsequent component explains a
decreasing proportion of variance. The screeplot in figure 1
shows the proportion of variance explained by eachprincipa
1 component and indicates that the first two components
would sufficiently explain the original variables.

<

Eigenvalues
2
1

Number

Figure 1. Scree plot of eigenv alues after pca

In the creation of the poverty index, only the factor score
(ie. the eigenvectors) of the first principal component are
used.

3.2. Results of Dynamic Ordinary Least S quare (DOLS)
Regression

In estimating my DOLS model, I examine the summary
statistics of the data used when each of the generated
poverty index and infant mortality is used as dependent
variable. This is shown in Table 3 and Table 4 respectively.
The results of the correlation coefficients (not presented
because of space) do not seem to show any serious problem
in terms of the relationship to be estimated. The DOLS
results are presented in table 2 below. The findings show
that, capital intensiveness of the military, that is, military
expenditure per soldier, military participation rate, trade,
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output per capita square and increase in population were
found to be positively related to poverty indicators.
However, trade and output per capita square were found not
to be statistically significant, while increase in population
was only found to be statistically significant in model 2.
This result confirms the hypothesis that increasing spending
especially on capital-intensive military may not reduce
poverty in Nigeria. Although, I find a positive relationship
between the square of output per capita and poverty
indicator in model 2 and 4; and negative relationship
between the square of military expenditure per soldier and
poverty indicator in model 2 and 4, but they were not
statistically significant. This suggests that we cannot affirm
the existence of inverted U-shape in defense spending-
poverty relation in Nigeria. Total military expenditure,
output per capita, secondary school enrolment, democracy
and political terror were found to be negatively related to
poverty indicators. They were all found to be statistically
insignificant except total military expenditure. Output per
capita was also found to be statistically significant in model
3. We can see this in table 2. The fact that total military
expenditure is inversely related to poverty suggests that,
partially, the Keynesian hypothesis of negative relation
between poverty and defense spending holds. However,
caution should be made when interpreting this result. For
school enrolment, democracy and political terror, one
would expect their relationship with poverty to be
significant; nevertheless, their statistical insignificance
could be due to gradual process of development.

Table 2. The results of DOLS model

poverty poverty infmort infmort
Model Model2 Model3 Modeld

MA 5.649%%% 49 49k
(6.75) 9.56)

MB -4.974%%% 5] 3]%%+
(-6.55) (9.57)

MC 5281#%%  40,17+%+
(4.93) 4.98)

Gdppk -0.782 323.0 -36.09*** -1546.1
(-101) 1.32) (9.16) (-036)

Trade 0957 3207
(2.10) 191)

MAsq 0238 6419
(-1.06) (-142)

Pop 0.598%* 5306
(3.72) (141

Gdpsq 26.14 1205
(1.30) (0.34)

Schl 20.0949 1672
(-124) -1.07)
Democ  -0.0062 -0.0130
(2.13) (027)

Pol 0.118 0.501
(-1.05) (-0.16)

cons 103.2*¥** 979 6 1169.5%** 4812.7
(7.85) (1.32) (12.56) (0.36)
N 21 19 21 19
t statistics in parentheses
* p<0.05, ** p<0.01, *** p<0.001
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Table 3. Summary statistics ofthe first and second model

Mean S.D. Min Max
Poverty 0 1 142 1.54
MA -11.97 034 ey 138
MB -027 031 o 042
MC -693 0.17 2723 -6.7
Gdppk 6 0.13 5.89 629
Trade 455 0.13 425 483
Pop 24.52 068 23.6 25.49
Gdpsq 1677524 50179.33 129600 291600
Schl 28.88 6 2305 4405
Pol 347 0.7 5 4
Democ -2.53 20.79 _88 4

Table 4. Summary statistics ofthe third and fourth model

Mean S.D. Min Max
Infmort  110.52 13.13 88 126
MA -11.97 034 -1262  -11.38
MB -0.27 031 -0.72 042
MC -6.93 0.17 -723 -6.7
Gdppk 6 0.13 5.89 629
Trade 455 0.13 425 483
Pop 24.52 0.68 23.6 25.49
Gdpsq 1677524 50179.33 129600 291600
Schl 28.88 6 23.25 44.05
Pol 347 0.7 2 4
Democ -2.53 20.79 -88 4

4. Conclusions

The objective of this article is to verify the Keynesian
hypothesis of negative relation between defense spending
and poverty level. For this purpose, recent studies have
noted that using monetary measure such as headcount index
to proxy poverty may not really capture the deficiency of
the poor especially in developing countries and therefore
result to spurious findings. It has been argued that
possessing an increased income does not necessarily mean
an improvement in the well-being of people especially if
this increased income does not translate to accessibility of
basic necessities of life. It was also noted that since poverty
is multi-faceted, multiple indicators are necessary, including
measures of distribution of real expenditure per adult,
access to non market goods like health and education,
distribution within households and the personalcharacteristi
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cs of the poor. On this note, the study considered the
poverty among Nigerians and uses principal component
analysis to create a poverty index as a dependent variable
and also use infant mortality rate as second dependent
variable and regressed them on some other explanatory
variables. The study finds that capital intensiveness of the
military and the participation rate have important
implication on poverty level in Nigeria. The results show
that the poor is likely to be worse off if resources are
diverted to military hardwares. The study provides insight
into how the components of defense spending in Nigeria
impacts on poverty level. These findings rebut the
Keynesian argument that defense spending is positively
related to well-being. The results inform the policy makers
on the necessity of weighing the cost of the so-called
“classic choice of spending between guns and butter”.
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