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Abstract: This paper explores the relationship between defence expenditure and government debt
in small European Union countries that are members of NATO, such as Luxembourg, Lithuania,
Latvia, Estonia, DRenmark, Slovakia, and Slovenia. The investigation used Eurostat data in relation
to gross government debt, as well as NATO information regarding defence expenditure as a share
of GDP and its distribution by main category for the period between 2005 and 2019. The authors
applied descriptive statistics and methods of multivariate statistics: Spearman’s correlation, the
ANOVA test, and Life tables. Taking into consideration the tendencies of variables in all examined
countries, the results show that the share of defence expenditure in GDP correlates statistically
significantly and negatively with government gross debt. Latvia, Slovakia, and Slovenia revealed
statistically significant relationships between variables, while Luxembourg, Denmark and Lithuania
insignificant. In Estonia, the relationship between variables is strong and positive. Additionally,
the investigation shows that, whether for increasing defence expenditure or for stable or decreasing
defence expenditure, the trajectories of government debt have no clear interrelation in explored
countries. Therefore, the cause of government debt by means of defence expenditure alone can only
be partially explained. The insights that were drawn from this study could be applied to government
finance management processes, as well as to ensure both national security and the achievement of
the Sustainable Development Goals 2030.

Keywords: defence expenditure; government debt; government finance management; sustainable
development; small EU countries; NATO countries

1. Introduction

Government debt and security are the components of the Sustainable Development
Goals (SDGs). Therefore, maintaining a balance between defence financing and government
debt is becoming an important tool in terms of economic development and achieving the
SDGs. Government finance management is a complex and multi-factorial process, which is
implemented through budgeting and execution. It is also a tool for planning, organising,
and implementing those objectives, which are being pursued. Bivainis and Butkevicius [1]
argue that the budget is one of the most important public financial documents to allocate
public financial resources according to functional, economic, programmatic, and other
classifications. More than any other form of budget allocation in a particular country,
the defence budget has to be considered not only by politicians, taxpayers, the military
and security concerns, but also by friendly and unfriendly neighbouring countries and
international organisations. Therefore, each country’s budgeting and implementation
process consists of a set of actions which includes an analysis of the country’s geopolitical
situation, a targeted analysis of economic indicators and forecasts, cooperation among
institutions of interest, an audit of the use of funds, and targeted control of other institutions.
Security funding, as part of the budget, is also a sensitive part of the system, which is the
subject of much debate amongst both politicians and the public. It is important to emphasise

Sustainability 2021, 13, 6669. https://doi.org/10.3390/su13126669 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-9196-7975
https://doi.org/10.3390/su13126669
https://doi.org/10.3390/su13126669
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13126669
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su13126669?type=check_update&version=2


Sustainability 2021, 13, 6669 2 of 18

that security—both external and internal, including defence—is a public good, which is
absolutely necessary for existence and freedom, as well as for the positive development
of the economy, culture, and prosperity of the country. Frorach [2] states that the public
must pay for security and defence. This idea and the interdependence of some factors are
supported by other scholars [3–5], who argue that investing in the security sector is driven
by the geopolitical situation, threats, and a desire to feel secure.

In the last two decades, there has been a growing number of scientific studies [6–32],
which have been investigating the economic effects of defence budgets using a variety of
estimation methods. They focus either on individual countries or on groups of countries.
The additional question of whether defence is capable of reducing government debt is cur-
rently a controversial issue. The effects of defence on government debt can be a particularly
important problem for small countries with relatively limited budgets and a relatively low
level of real GDP per capita. This is particularly relevant in the situation, which has been
brought about by the onset of the COVID-19 pandemic. The entire world is going through a
health crisis, with economic growth in many countries either declining or turning negative,
and countries tend to maintain or increase defence funding due to external security and
threats. The economic success of countries largely depends upon the role of governments
in allocating and redistributing budgets [33]. According to Ben-Gad et al. [34], in environ-
ments that provide unreliable information about threats to national security, policymakers
very often focus on higher-than-would-be-appropriate defence expenditure. Moreover,
we would expect policymakers to favour spending on weapons and associated defence
strategies, where such strategies and spending would be most effective in preventing the
occurrence of worst-case scenarios. According to the Keynesian theory, an increase in
government expenditure stimulates aggregate demand and rapid economic development,
while the Wagnerian theory has stated that national revenue growth is driving higher
government spending [33,35]. At low levels of indebtedness, an increase in government
debt as a percentage of GDP could promote economic growth. However, at high levels
of indebtedness, an increase in this proportion could hurt economic development [36].
Therefore, defence spending can make an impact on the burden of government debt, which
in turn could stimulate or hurt economic performance. Taking into consideration the fact
that economic growth, government debt, and security are components of the SDGs, the
act of maintaining a balance between defence financing, government debt, and growth is
becoming an important tool in terms of achieving the 2030 sustainable development goals.

Given the inconsistencies which have emerged from empirical studies, it is notable
that very little attention has been paid to EU or NATO countries in respect of the defence–
government debt nexus. The authors believe that this investigation will at least partially
fill this gap. Therefore, this research focuses on an analysis of the relationship between
variables in small EU and NATO countries, such as Luxembourg, Lithuania, Latvia, Estonia,
Denmark, Slovenia, and Slovakia. This investigation involves the following research
questions: does defence have an impact upon government debt? What are the peculiarities
in terms of the defence expenditure–government debt nexus in the small EU and NATO
countries (in terms of their population figures)? The selected countries differ in their
levels of economic development. According to real GDP per capita, which reflects the
level of economic development, the countries under consideration could be divided into
two groups. During the period 2005–2019, Luxembourg and Denmark stand out with a
high GDP per capita indicator, which averaged about eighty thousand euros and forty-six
thousand euros a year respectively. The remaining countries—Lithuania, Latvia, Estonia,
Slovakia, and Slovenia—belong to the same group, where GDP per capita ranges from ten
thousand euros to eighteen thousand euros a year [37]. During the period analysed, defence
expenditure increased in all of the countries concerned. In 2019, when compared to 2005,
the lowest increases in defence spending were in Slovenia (about 28%) and Denmark (about
19%). Meanwhile, it tripled in Luxembourg, Lithuania, Latvia, Estonia, and Slovakia [38].
In 2019, when compared to 2005, government gross debt as a percentage of GDP also
increased in all of these countries except Denmark [37].
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This article consists of the following sections: the introduction, a literature review, a
methodological approach, research results, a discussion, and conclusions. The authors note
that, in the following text, the terms “military” and “defence” are used as synonyms to
reveal the same phenomenon.

2. Literature Review

In analysing the planning and distribution of defence spending, scholars focus most
on government policy decisions where these are related to the country’s overall economic
and social well-being. Potrafke [39] argues that the dynamics of defence spending depend
mostly upon economic and political factors in various countries. This is supported by
Solomon and Stone [40], who argue that budget decisions are inherently based upon
political choice. On another hand, Potrafke [41] does not emphasise the ideologies of any
political parties, arguing that government ideology hardly influenced budgetary affairs
in the last decades and, therefore, if ideology plays a role at all, it serves to influence
only non-budgetary affairs. What has been more greatly emphasised is the fact that in
order to ensure the efficiency of the security resource management process, the military
budget process appears to be systematic, rational, and open to public scrutiny and debate.
Each country has to find ways in which it can provide transparent, reliable, flexible, and
efficient financial management processes. However, the current pandemic situation and
its consequences are likely to pose new challenges for public finance management and
decision-making. In this case, budgeting principles such as comprehensiveness, discipline,
legitimacy, flexibility, predictability, contestability, honesty, information, transparency, and
accountability [42] will play a particularly important role in creating well-being, not only
for the state but also for society.

The process of estimating the effects of defence on government debt continues to
be an important field of study. The researchers investigated many possible channels by
which defence can influence the economy. However, one channel which has had little
attention has been the impact of defence on government debt [43]. The relationship
between defence expenditure and government debt is an important and controversial issue.
Brzoska [44] first noted the significance of defence spending in terms of debt accumulation.
In 1979, armament expenditure formed between twenty to thirty percent of the debt burden
in developing countries [5,44]. According to Karagol [8], defence expenditure affects a
country’s external debt in several ways. Firstly, defence expenditure can indirectly effect
a country’s external debt. Military spending may be pressing on budget revenues, with
the result that a government may borrow from external or internal sources. Secondly,
defence spending can have a direct effect on a country’s external debt if a country is an
arms importer and the total import payment is financed by external resources. Looney and
Frederiksen [45] studied whether high external borrowing will have a negative impact on
the country’s overall growth for the period between 1970 and 1982. The researchers found
that the relationship between external debt and defence expenditure is negative in relatively
resource-constrained countries and positive in relatively resource-unconstrained countries.

Country growth and economic sustenance has depended upon external funding.
In particular, external funding has been crucial in less developed countries, in terms of
financing capital and investment projects, and in short-term borrowing for budgetary
support [13]. Ahmed [13] explored the relationship between military expenditure, external
debt, and economic performance in the economies of sub-Saharan Africa using a sample
of twenty-five countries over the period between 1988 and 2007. The investigation has
revealed that military expenditure has a positive and significant impact upon external debt
in African countries. Moreover, real GDP has affected the total debt of African countries by
causing a negative relationship. The results suggested that a one percent rise in national
output leads to a decline in external debt by 1.52 percent. It has been recommended that
African countries strengthen their fiscal responsibility and encourage rational spending,
particularly by reducing military expenditure. The paper by Zaman et al. [46] examined the
impact of military expenditure and economic growth on external debt for five selected coun-
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tries, including Bangladesh, India, Nepal, Pakistan, and Sri Lanka between 1988 and 2008.
The research found that external debt is rather elastic with respect to military spending in
the long run, and inelastic in the short run. Karagol [8] investigated the causal relationship
between defence expenditure and external debt in Turkey over the period between 1955
and 2000. The results indicated both a long-run and short-run unidirectional causality
which ran from defence expenditure to external debt. Further research by Karagol [47] for
Turkey during the period 1960–2002 confirmed that defence expenditure has a positive
effect on external debt stock. Later, Karagol and Turhan [10] examined the relationship
between external debt, defence expenditure, and political business cycles in Turkey from
1960 to 2002. The findings suggested that defence expenditure is influenced by political
ideology and the fiscal policy of the government. Kollias et al. [6] empirically estimated the
impact of defence expenditure on the fiscal situation of Greece during the period between
1960 and 2001. The authors focused on the effects of military spending on government debt
and its components, such as internal and external debt. The empirical findings reported
that governmental external debt has been adversely influenced by military expenditure,
but also by the domestic political cycle. The paper by Shahbaz et al. [18] investigated the
effect of military spending on external debt in Pakistan for the period between 1973 and
2009. According to the author, the interrelationship between defence expenditure and
external debt is a crucial issue for developing countries like Pakistan. The findings in the
research indicated the existence of a long-run relationship between military expenditure,
external debt, economic growth, and investment. Moreover, the results revealed that a
rise in military expenditure also serves to increase external debt. Additionally, an increase
in investment increases external debt. However, there is an inverse impact of economic
growth on external debt. The investigation of Sánchez-Juárez and García-Almada [48]
has revealed that public debt is positively correlated with public investment and that this
generates economic growth. Kamran and Ahmed [49] evaluated the impact of military
spending on external debt in highly indebted and low-income developing countries, such
as India, Pakistan, Brazil, and the Philippines for the period between 1988 and 2010. The
study has discovered that the impact of defence has been significant in poor economic
conditions. In opposition, and under beneficial economic circumstances such as increasing
economic growth, increasing tax revenues, and improving export and foreign reserves,
the military has not caused any significant impact on external debt. Azam and Feng [23]
explored the effect of military spending on external debt, using a sample of ten Asian
countries over the period between 1990 and 2011. The empirical results suggested that the
effect of military expenditure on external debt is positive, while the effects of economic
growth and foreign exchange reserves on external debt are negative. The authors concluded
that, for developing countries, military expenditure often requires an increase in external
debt, which may negatively impact economic development. The research by Niazi [24]
considered the relationship between defence expenditure, external debt, economic growth,
foreign aid, and development in Pakistan between 1960 and 2016. The study has revealed
that GDP is positively affected by defence expenditure and external debt. Additionally,
a strong but negative relationship was detected between external debt, defence spend-
ing, and GDP. Two other variables, such as foreign aid and development, do not have a
relationship with defence expenditure, external debt, or GDP. The study by Abbas and
Wizarat [29] investigated the effects of military spending on external debt in five South
Asian economies, such as Pakistan, Bangladesh, India, Nepal, and Sri Lanka, during the
period between 1990 and 2015. The results indicated that the external debt of those selected
South Asian countries is positively determined by their military spending, and negatively
explained by their domestic investment activities. Khan et al. [50] tested the effects of
military spending on the external debt of thirty-five arms-importing countries between
1995 and 2016. The empirical results suggested that military spending generally increases
external debt in the studied countries. Moreover, it was also found that military spending
decreases external debt in Europe and Central Asia. Finally, the researchers concluded
that military expenditure often increases the external debt burden in countries in which
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the debt management system is weak. Conversely, some researchers [51–53] revealed that
defence spending has no impact on debt. The paper by Dunne et al. [51] considered the
experiences of Argentina, Brazil, and Chile. The authors found no evidence that the military
burden had any impact on the evolution of debt in Argentina and Brazil, but there was
some evidence that the military burden had tended to increase debt in Chile. Sezgin [52]
empirically examined the relationships between Turkey’s defence expenditure and external
debt for the period between 1979 and 2000. The findings showed no clear evidence of a
defence/debt nexus for the period that was analysed. Additionally, Feridun [53] did not
detect any causal relationship between external debt and military expenditure in the case
of Argentina. Moreover, it is notable that defence spending also affects economic growth by
acting on government debt. This is evidenced by recent research. The study of thirty-one
developing countries over a period of thirty-six years has shown that the accumulation
of external debt is associated with a slowdown in the economies of the countries [54].
Later, the cases of emerging economies also revealed a negative and significant influence
by government debt on economic growth [55,56]. The investigation recommends a more
productive use of the external debt fund in order to affect positive growth [56]. One other
study in Africa demonstrates that, beyond a specific capacity, external debt would start
to have a deteriorating impact upon economic development. The researchers recommend
that the proper application of government debt be ensured in terms of economic activities
which could lead to sustained long-term economic performance [57].

To sum up, empirical evidence from studies that have been conducted in various
countries all around the world has suggested that, in many cases, defence expenditure
affects government debt and economic development. The effect is particularly pronounced
in economically weaker countries, where increasing defence funding tends to increase the
debt burden as well as usually impeding further economic development.

3. Research Methodology

Criteria for the selection of countries. Although the term of small states is often used,
there are disagreements over the definition. According to Rickli [58], the definition of
small states could be based on the approaches of four scholars’ generations. The first
generation focused on the geographic or demographic size of the country or GDP. The
second one adopted the definition, which related to the role and the influence of small
states in the system, whereas the third generation proposed a psychological definition,
which maintained that smallness was a matter of self-perception. The fourth generation
considers smallness through its relation with power [58]. Taking into consideration the
lack of agreement over the definition of small states, the authors used three criteria for
the selection of countries as follows: (1) the country is a member of the EU and joined
no later than 2004; (2) demographic size (population size); (3) the country is a member of
NATO and joined no later than 2004. Finally, from half of the European Union member
states, the authors selected seven countries that met the above criteria. These countries are
as follows: Luxembourg (LU), Denmark (DK), Estonia (EE), Latvia (LV), Lithuania (LT),
Slovakia (SK), and Slovenia (SL). By 1 January 2020, Luxembourg had a total population
of 0.6 million inhabitants, Denmark had a population of 5.8 million, Estonia 1.3 million,
Latvia 1.9 million, Lithuania 2.8 million, Slovakia 5.5 million, and Slovenia 2.1 million [59].
As can be seen, all of the selected countries are small in terms of their population figures.
The population size ranges from 0.6 million to 5.8 million inhabitants.

Hypotheses. Based on findings in previous research on the impact of defence expendi-
ture on government gross debt, the following hypotheses were formulated:

Hypotheses 1 (H1). a strong and positive statistically significant correlation relationship exists
between defence expenditure and government debt;

Hypotheses 2 (H2). unidirectional causality between defence expenditure and government debt
exists: any increase in defence expenditure serves to increase government debt.
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Variables and research methods. For the purposes of analysis, secondary data on gov-
ernment gross debt and defence expenditure within the time period of 2005–2019 were
collected. Information held by Eurostat [37] and NATO [38] was used for the purposes of
standardisation and acceptability. The following variables are used in the analysis:

• government consolidated gross debt as expressed as a percentage of GDP (further in
the text this is also referred to as “Government debt” or “financial debt”, or simply
as “debt”).

• the categories of defence expenditure are as follows:

- defence expenditure as a share of GDP (%),
- personnel expenditure as a percentage of total defence expenditure,
- equipment expenditure as a percentage of total defence expenditure,
- infrastructure expenditure as a percentage of total defence expenditure,
- other expenditure as a percentage of total defence expenditure.

All of these areas are presented as scale variables. In the analysis of data, the authors
applied the following research methods:

• descriptive statistics;
• ANOVA test;
• the Spearman’s correlation analysis;
• Life tables are part of a group of probabilistic–statistical Even History Analysis methods.

Analysis began from the point of descriptive statistics. Firstly, the mean values of
defence expenditure and government debt for the period 2005–2019 were explored, together
with the standard deviation, plus the minimum and maximum. Furthermore, a comparison
was conducted between defence expenditure and government debt trajectories. For this
reason, the ANOVA test was applied. This test compares the mean values of two or
more measures. As a higher value of the Fisher (F) coefficient, as difference between the
compared measures is higher [60].

For a test of the hypotheses, methods of mathematical statistics were applied which
include multivariate statistical analysis such as correlation analysis, and life tables. For a
more detailed look at the direction of associations between explored curves, correlation
analysis was used. This method measures the strength and direction of association between
interval-ratio variables. The results of the correlation analysis (r) range from zero to
±1 [60,61]. The absolute values of r indicate the strength of the linear association between
the two variables: r is closer to ±1 where a stronger relationship exists, and r is closer to zero
where a weaker relationship exists. Meanwhile, the signs “+” or “−“show the direction
of this relationship: a figure of +1 means that the two variables have a perfect positive
association, while −1 means that the two variables have a perfect negative association, and
zero indicates no association between the two variables. In our research, correlation analysis
was conducted between the variable in terms of government debt, and the variables in
terms of defence expenditure. In total, one hundred and five cases were analysed, i.e., seven
countries multiplied by fifteen years of analysis. In calculations involving correlations for
the separate countries, only fifteen cases were analysed for each country. Due to the small
number of cases, Spearman’s correlation method was applied [62]. The latter is a special
case of a more general correlation coefficient, serving to assess continuous relationships
between two variables even if their relationship is not linear, and therefore is appropriate
for the analysis of small sample sizes with many tied ranks.

Furthermore, while searching for an answer in regards to the question about the
direction of causality related to H2 hypothesis, the method of life tables which are part
of a group of probabilistic–statistical Even History Analysis methods was applied [63,64].
The life tables are based on the idea that some life events intersect over time. It expresses
survival at certain levels of status for a particular time period for one event, until a change
of status appears for another interrelated event. The application of the method is not usual
in the analysis of financial or military issues though, but the authors of this paper consider
the method to be suitable when it comes to realising the aim of the research because, in
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terms of social process, it effectively discloses causal relationships over the period under
consideration. In our research, the method led to us being able to detect how the status
of individual government financial debts could change when changes also appeared in
defence expenditure. This method adds a time dimension into the analysis, and provides
an opportunity to explore how government debt is impacted by defence expenditure in the
period analysed, and therefore makes it possible to test the H2 hypothesis. First of all, a
form of life tables was calculated using the survival tables method. For the calculations,
the initial variable of government consolidated gross debt was transformed into a variable
with an ordinal scale in which a figure of zero equalled debt increase over one year, and a
figure of one equalled debt being stable or decreasing over one year. Similarly, the variable
for defence expenditure as a share of GDP was transformed into a variable with an ordinal
scale in which zero equalled a defence expenditure increase over one year, and one equalled
defence expenditure being stable or decreasing over one year. The recording was conducted
for each measure for the period of time between 2005 and 2019. For characterisation of
the survival trajectories and an identification of the differences between them, use was
made of Median survival time, as well as Breslow (Generalised Wilcoxon), and Log Rank
(Mantel–Cox) indexes [63,64]. Median survival time expresses a level of mean waiting
time from a certain time point until an event appears. Meanwhile, both indexes compare
the differences between the trajectories. The greater the value, the greater the difference
between compared survival trajectories. The Breslow (Generalised Wilcoxon) index reflects
better the difference between compared survival trajectories at the beginning of the waiting
period. The Log Rank (Mantel–Cox) index expresses better the difference between survival
functions in the second part of the waiting period of time. A combination of two cases
for each defence expenditure (in terms of increase and being stable or decreasing) and
government debt (increase and being stable or decreasing), provided a total of four curves
in the section “Research Results”.

For the purpose of carrying out the data calculations, the IBM SPSS version 20 package
was used.

4. Research Results and Discussion
4.1. Research Results

Descriptive statistics. Descriptive statistics revealed that the mean government consoli-
dated gross debt in all explored countries is 32% of GDP with a standard deviation of 18.2
(Table 1). In Denmark, Latvia, Slovakia, and Slovenia, this measure exceeds the total mean
figure, while in Estonia it is lower than the total mean figure, and in Lithuania, it is equal to
the total mean. The highest mean debt figure is for Slovakia, and the lowest is for Estonia.

The total mean figure for defence expenditure as a share of GDP is equal to 1.2%, with
a standard deviation of 0.5. Only in Luxembourg is this measure lower than the total mean,
meanwhile, in Lithuania, it is equal to the total mean, and for the rest of the countries, this
expenditure exceeds the total mean.

Among the constitutive parts of defence expenditure, the highest mean is for personnel.
This is true as for total data, as for separate countries. The only exception is Estonia, where
the highest levels of expenditure are for the area of “other defence expenditure”. The
lowest mean figure for defence expenditure is for infrastructure, and this is true for total
data and separate countries.

The dynamics behind the means of government debt and defence expenditure show
that these measures vary year by year and, at first sight, these variations do not necessarily
travel in the same direction (Figure 1). For the majority of the selected countries as well, in
total, government debt increased between 2011 and 2015 to 2017. In the period before 2011,
there were great variations. After the 2015–2017 period, the trend is to slightly decrease.
In the same period, variations in defence expenditure differ in the various countries.

For example, in Lithuania and Slovenia, prior to 2007 the defence expenditure was
much higher than it was in the rest of the countries in the same period of time. In the
period of around 2010–2015, defence expenditure as a share of GDP increased in most
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countries. After this period, defence expenditure started to decrease but did so differently
in the selected countries.

Looking at the variations described above, the question arises in regard to how big
is the difference between the curves for defence expenditure and those for government
debt. In order to answer this question, the ANOVA test was applied. In this research, for
the total data, it was found that F = 5.117 (p < 0.001) reveals the existence of a statistically–
significant difference between the mean figures for defence expenditure and government
debt. Although, for the separate countries, the measure does not necessary show any
statistically-significant difference. For example, in Denmark and Latvia the indexes (of
F = 0.377 and F = 1.153 respectively) are not statistically significant and, therefore, nothing
can be said about general similarities or differences between mean figures and curves in
terms of defence expenditure and government debt. However, in Luxembourg, Estonia,
Lithuania, Slovakia, and Slovenia these coefficients are statistically significant (standing
at F = 19.752, p < 0.001; F = 8.881, p < 0.01; F = 3.455, p < 0.05; F = 3.721, p < 0.05; and
F = 15.930, p < 0.001 respectively). They also reveal general differences in variations for the
mean figures and curves for defence expenditure and government debt. Even more than
that, the F index ended up showing that the biggest difference between these two measures
tends to exist in Luxembourg and Slovenia, while the lowest difference was in Lithuania.

Table 1. Descriptive statistics on variables used in the analysis, 2005–2019.

Total LU DK EE LV LT SK SL

Government consolidated gross debt (% of GDP)
Mean 32 18 38 8 33 32 53 44

Std. Deviation 18.2 5.6 5.6 2.4 13.3 10.2 23.0 9.5
Minimum 4 8 27 4 9 15 22 29
Maximum 83 24 46 11 48 43 83 55

Defence expenditure as a share of GDP (%)
Mean 1.2 0.5 1.3 1.8 1.4 1.2 1.3 1.3

Std. Deviation 0.5 0.1 0.1 0.2 0.4 0.4 0.3 0.3
Minimum 0.4 0.4 1.1 1.3 0.9 0.8 1.0 0.9
Maximum 2.1 0.8 1.4 2.1 2.1 2.0 1.7 1.6

Personnel expenditure as percentage of total defence expenditure
Mean 52 52 51 34 47 55 57 71

Std. Deviation 13.5 14.5 2.5 4.4 8.3 9.9 8.9 8.2
Minimum 26 31 47 26 34 38 41 60
Maximum 82 77 56 40 59 67 70 82

Equipment expenditure as percentage of total defence expenditure
Mean 16 26 13 16 14 19 15 6

Std. Deviation 9.5 14.0 3.1 4.1 6.7 8.9 8.4 5.0
Minimum 1 7 9 10 5 9 7 1
Maximum 52 52 19 24 31 37 42 18

Infrastructure expenditure as percentage of total defence expenditure
Mean 5 5 2 12 10 3 3 2

Std. Deviation 4.4 3.2 1.0 3.7 3.6 1.1 1.9 1.5
Minimum 0 2 0 6 4 1 0 1
Maximum 19 12 4 19 16 5 7 5

Other expenditure as percentage of total defence expenditure
Mean 27 17 34 39 30 23 24 21

Std. Deviation 8.3 3.6 3.8 4.9 3.7 2.0 5.8 3.6
Minimum 11 11 27 31 24 21 13 15
Maximum 48 23 41 48 39 28 33 27

Source: authors’ elaboration, based on Eurostat [37] and NATO [38]. Note: other expenditure includes operations
and maintenance expenditure, other R&D expenditure, and spending which has not been allocated to the
aforementioned categories [38].
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Testing the H1 hypothesis. An important question in our research concerns the direction
of associations between the curves being explored. For this reason, a correlation analysis
was applied. The variables in terms of defence expenditure, its constitutive parts, and gov-
ernment consolidated gross debt were all included in the correlation analysis. According to
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the results which were generated by the total data, the share of defence expenditure in GDP
correlates to a statistically significant degree with government consolidated gross debt.
Table 2 below shows the results of the Spearman correlation and it is statistical significance
p (in parentheses). For total data, the relationship is not strong, and it is also a negative one
(r = −0.255, p < 0.001). This means that the bigger the share in terms of defence expenditure
in GDP, the smaller tends to be the level of government debt, and in the opposite direction
this also applies, with the smaller being the share of defence expenditure, greater being
the figure of government debt. The same trend, but much stronger, was obtained in Latvia
(r = −0.555, p < 0.032), Slovakia (r = −0.7000, p < 0.004), and Slovenia (r = −0.783, p < 0.001).
Such results contradict the presumption which was made in hypothesis H1, but confirm the
results that were found in Pakistan between 1960 and 2016 [24]. In Estonia, the correlation
relationship is strong and also positive (r = 0.718, p < 0.003). This relationship takes a
direction which is different from the one described above, and instead refers to following
trend: a bigger share in terms of defence expenditure in GDP means a bigger level of
government debt, and a smaller share of defence expenditure means a smaller level of
government debt. For Luxembourg, Denmark, and Lithuania correlation between defence
expenditure, and government consolidated gross debt is not clear because statistically
insignificant score. In summary, only for Estonia, the hypothesis H1 is confirmed.

Table 2. Correlation relationships between government gross debt and defence expenditure.

Defence
Expenditure by
Main Category

Total LU DK EE LV LT SK SL

Defence expenditure,
total −0.255 ** −0.46611 −0.170 0.718 ** −0.555 * −0.288 −0.700 ** −0.783 ***

(0.009) (0.080) (0.544) (0.003) (0.032) (0.298) (0.004) (0.001)
Personnel

expenditure 0.545 *** −0.673 ** 0.443 0.829 *** 0.490 0.043 0.464 0.925 ***

(0.000) (0.006) (0.098) (0.000) (0.064) (0.879) (0.081) (0.000)
Equipment
expenditure −0.307 *** 0.452 −0.781 *** 0.294 0.154 −0.066 0.221 −0.843 ***

(0.001) (0.091) (0.001) (0.288) (0.584) (0.815) (0.428) (0.000)
Infrastructure
expenditure −0.634 *** 0.828 *** −0.744 *** −0.739 ** −0.546 * −0.352 −0.393 −0.654 **

(0.000) (0.000) (0.001) (0.002) (0.035) (0.198) (0.147) (0.008)
Other expenditure −0.295 ** 0.441 0.588 * −0.465 −0.475 0.020 −0.619 * −0.757 ***

(0.002) (0.100) (0.021) (0.081) (0.073) (0.944) (0.014) (0.000)

Notes: *** p < 0.001; ** p < 0.01; * p < 0.05. Source: author’s elaboration, based on Eurostat [37] and NATO [38].

For a greater depth of knowledge, correlations were conducted between government
debt and the constitutive parts of any defence expenditure (Table 2). For the purposes of
providing an entirety of complete data, a correlation relationship was found between debt
and personnel expenditure, thereby confirming hypothesis H1 (r = 0.554, p < 0.001). This
relationship is statistically significant, strong, and positive. For the other areas of defence
expenditure, statistically significant correlation relationships were also identified, although
the latter are negative and not always strong. For example, in the case of expenditure
for equipment (r = −0.307, p < 0.001), infrastructure (r = −0.634, p < 0.001), and other
expenditure (r = −0.295, p < 0.01), the relationship is negative, even not necessary strong.

For selected countries, variations were obtained in correlation relationships between
government debt and the constitutive parts of defence expenditure. In Luxembourg, debt
correlates negatively and strongly with expenditure for personnel (r = −0.673, p < 0.01), but
positively and strongly—with infrastructure (r = 0.828, p < 0.001). In Denmark, debt corre-
lates negatively and strongly with expenditure for equipment (r = −0.781, p < 0.001), and
infrastructure (r = −0.744, p < 0.001), but positively and strongly—with other expenditure
(r = 0.588, p < 0.05). In Estonia, debt correlates negatively and strongly with expenditure for
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infrastructure (r = −0.739, p < 0.001), but positively and strongly in terms of personnel ex-
penditure (r = 0.829, p < 0.001). In Latvia, debt correlates negatively and rather strongly with
expenditure for infrastructure (r = −0.546, p < 0.05). In Slovakia, debt correlates negatively
and rather strongly with other expenditure (r = −0.619, p < 0.05). In Slovakia, debt corre-
lates negatively and rather strongly with expenditure for equipment (r = −0.843, p < 0.000),
for infrastructure (r = −0.654, p < 0.01), and other expenditure (r = −0.757, p < 0.000), but
positively and very strongly with personnel expenditure (r = 0.925, p < 0.001). Finally, in
Lithuania, statistically significant correlation relationships were not obtained in terms of
government debt and the constitutive parts of military expenditure.

In summary, the correlation relationship varied from country to country when it
came to looking at government gross debt and the share of defence expenditure in GDP,
as well as in terms of the constitutive parts of defence expenditure. In most statistically
significant cases, the relationship is strong but negative. Statistically significant positive
correlations were obtained in the relationship between expenditure for personnel and other
expenditure, which mainly includes operations and maintenance expenditure, and other
R&D expenditure. Therefore, hypothesis H1 is confirmed only partially.

Testing the H2 hypothesis. In order to identify the direction of causality between defence
expenditure and government financial debt, and to test the H2 hypothesis, an analysis
of life tables for the period of time between 2005−2019 was conducted. The results were
provided in the form of trajectories (Figure 2).

For the total number of cases, when starting from a certain point in time, it is likely
that the situation will appear first in which defence expenditure as well as government debt
remains stable or decreases. In the period of analysis, the probability of such a situation
will slightly but steady increase. The median survival period from a certain point in time
until such a situation appears (in other words, waiting for the event time to occur), is
equal to 7 years (Table 3). Next, the situation in which defence expenditure will be stable
or decrease, while government debt will increase, most likely. The median survival time
until such a situation does appear, also, is equal to 7 years. Furthermore, a situation in
which defence expenditure together with government debt will increase appears, but it
will remain at rather a low level for a certain period of time. The median survival time
until such a situation should appear is equal to 8 years. Finally, the chances of a situation
in which defence expenditure will remain stable or decrease, meanwhile, government debt
increases, is likely to appear. Even if such a situation arises at the latest possible point in
time, it tends to grow very rapidly. The median survival time until such a situation appears
is equal to 12 years. Finally, Breslow (Generalised Wilcoxon) and “Log Rank” (Mantel–
Cox) are not statistically significant, and reveal that neither in terms of increasing defence
expenditure, nor in terms of providing stable or decreasing defence expenditure do the
trajectories of government debt become statistically significantly different. In other words,
survival trajectories have no clear or generalised trends in relation to defence expenditure.

Table 3. The median survival time and measures of its comparison.

Median Survival Time Comparisons (Chi-Square) between the Survival of
Government Debt

Cases When
Military Ex-
penditure
and Debt
Increase

Cases When
Military

Expenditure
Increase, with Debt
Stable/Decreasing

Cases When
Military

Expenditure Sta-
ble/Decreasing,
Debt Increasing

Cases When
Military

Expenditure
and Debt Sta-

ble/Decreasing

Military Expenditure Increase Military Expenditure Stable
or Decreasing

Breslow
(Generalised

Wilcoxon)

Log Rank
(Mantel–Cox)

Index

Breslow
(Generalised

Wilcoxon)

Log Rank
(Mantel–Cox)

Index

Total 8.0 12.0 7.0 7.0 3.312 4.844 0.003 0.883
LU 8.0 11.0 2.0 7.0 0.130 0.000 1.333 1.471
DK 7.7 11.8 7.6 10.6 0.593 0.810 0.191 0.448
EE 11.7 11.4 10.1 9.0 0.040 0.007 0.322 0.242
LV 10.4 12.0 8.3 9.9 0.184 0.735 0.022 0.165
LT 12.0 13.0 10.1 7.6 0.429 0.000 0.798 0.297
SK 11.0 14.5 8.0 8.1 4.000 4.000 0.055 0.303
SL 10.8 13.4 8.4 9.0 0.490 0.885 0.000 0.225

Source: authors’ elaboration, based on Eurostat [37] and NATO [38].
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For explored countries, similar trends are evident: at the beginning of the period in
question defence expenditure and government debt trajectories are stable or decrease; but
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when defence expenditure starts to increase, government debt remains stable or decreases;
when defence expenditure and government debt increase together; and finally, when
defence expenditure enters a situation of stability or decrease, but meanwhile government
debt still increases (Figure 2). In the long run, some variations could be observed in
terms of interrelations among the explored trajectories in different countries. At the same
time, general trends remain as follows: when defence expenditure returns to stable or a
decreasing position but government debt still increases, this tends to appear last of all but
grows very rapidly after it does make an appearance. The probability of a situation in which
defence expenditure and government debt remain stable or in a decreasing position is
slight but with a steady increase for almost the entire period of time in question. While the
remaining situations tend to appear second or third in the running order but for the majority
of the time remain at rather a low level. The main differences concern median survival time
until a certain situation tends to appear (Table 3). Finally, Breslow (Generalised Wilcoxon)
and Log Rank (Mantel–Cox) indexes again show that the trajectories of government debt
do not have clear and regular trends in relation to defence expenditure when it comes
to an increase of defence expenditure in selected countries, or for stable or decreasing
defence expenditure.

In summary, after what is laid out above, it can be stated that a sequence of increasing
or decreasing defence expenditure and government debt has a rather evident running order
over a short period of time, and over a longer period of time, as in total calculations, as for
separate explored countries. During fluctuations in defence expenditure (stable-decrease–
increase), the duration of the existence of government debt in one or another status tends
to last longer. The analysis does not provide any clear answers in terms of how much any
fluctuations in the government debt trajectory are caused by defence expenditure, and
cannot thereby confirm or deny the H2 hypothesis. Even so, some interrelations were
obtained. Moreover, it is evident that any relationship depends upon the certain period of
time over which one form or another of any such interrelation will tend to appear.

4.2. Discussion

The originality of the study lies in the lack of research into EU and NATO countries
concerning the relationship between government debt and defence expenditure within the
context of sustainability. This has become even more important in light of the onset of a
pandemic, with the entire world going through a health crisis, economic growth in many
countries declining or turning negative, and countries tending to maintain or increase
defence funding due to internal and external threats. In addition, this is a particularly
important issue for small countries, which often have budgetary constraints, as they are
often forced to borrow on international markets to ensure their public security. The current
pandemic situation and its consequences are likely to pose new challenges for public
finance management and decision-making in terms of the development of public welfare.
Therefore, in order to be able to measure and evaluate how some indicators may affect
others, examining their levels of interdependence is an important outcome in terms of
reaching further decisions, which are related to public finance management. Moreover, this
investigation expands upon the range of available scientific studies and may be an incentive
for other scientists to conduct similar studies in other EU and NATO countries. In addition,
given the fact that economic development, government debt, and security are components
of the SDGs, maintaining a balance between defence financing, government debt, and
growth is becoming an important tool when it comes to achieving the 2030 sustainable
development goals.

The originality and importance of this research are underlined by Figure 3, below.
This figure links the current study with possible directions for further research.

Defence expenditure and government debt are particularly important areas of gov-
ernment financial management and operations. Coherence in these areas is important for
public security and sustainable development. In this article, the authors confine themselves
to assessing the relationship between defence expenditure and government debt. Other
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possible links, such as government debt and economic growth, defence and economic
growth, or government finance management and economic growth were not analysed in
detail in this article. It should be noted that although defence indicators are not directly
reflected in sustainable development goals, they do correlate with sustainable development
goals, as shown by a previous study [64]. Synergistic feedback exists between security,
government debt, and other SDGs. A failure to meet the SDGs may expose humanity to a
global catastrophic or existential risk [65]. Ensuring security is an essential condition when
it comes to achieving the goals of sustainable development.

Sustainability 2021, 13, x FOR PEER REVIEW 15 of 19 
 

 
Figure 3. Inter-linkages of government debt, defence, and sustainable development. Source: au-
thors’ elaboration. 

Defence expenditure and government debt are particularly important areas of gov-
ernment financial management and operations. Coherence in these areas is important for 
public security and sustainable development. In this article, the authors confine them-
selves to assessing the relationship between defence expenditure and government debt. 
Other possible links, such as government debt and economic growth, defence and eco-
nomic growth, or government finance management and economic growth were not ana-
lysed in detail in this article. It should be noted that although defence indicators are not 
directly reflected in sustainable development goals, they do correlate with sustainable de-
velopment goals, as shown by a previous study [64]. Synergistic feedback exists between 
security, government debt, and other SDGs. A failure to meet the SDGs may expose hu-
manity to a global catastrophic or existential risk [65]. Ensuring security is an essential 
condition when it comes to achieving the goals of sustainable development.  

The results of this research in some sense converge with findings by Looney and 
Frederiksen [45], and Khan et al. [50], stating that the relationship between defence ex-
penditure and government debt may be positive in some cases and negative in others. 
Looney and Frederiksen [45] detected a negative relationship in relatively resource-con-
strained countries and a positive one in relatively resource-unconstrained countries. Khan 
et al. [50] suggested that defence expenditure generally increases the external debt in those 

Figure 3. Inter-linkages of government debt, defence, and sustainable development. Source: au-
thors’ elaboration.

The results of this research in some sense converge with findings by Looney and
Frederiksen [45], and Khan et al. [50], stating that the relationship between defence expen-
diture and government debt may be positive in some cases and negative in others. Looney
and Frederiksen [45] detected a negative relationship in relatively resource-constrained
countries and a positive one in relatively resource-unconstrained countries. Khan et al. [50]
suggested that defence expenditure generally increases the external debt in those countries,
which have been studied. However, in the case of Europe and Central Asia, the relation-
ships turned out to be the opposite. We found that, in Estonia, the correlation between
defence expenditure and external debt is statistically significant and positive.
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Meanwhile, Latvia, Slovakia, and Slovenia demonstrated a negative interrelation-
ship between these two variables. Statistically insignificant relationships were found in
Luxembourg, Denmark and Lithuania. Moreover, the investigation into the government
debt–defence expenditure nexus in Estonia has supported the results of previous studies
by Ahmed [47], and Khan et al. [50]. The results of the research to an extent reflect the
finding by Shahbaz et al. [18] who indicated the existence of an interrelationship between
defence expenditure and government debt. As we revealed in this paper, a rise in defence
expenditure increases government debt, but in certain periods of time only. Meanwhile, in
other periods of time, defence expenditure increases while debt remains stable or decreases.
In addition, the results show that government debt can increase but defence expenditure
can simultaneously remain stable or even decreases. This disagrees with the results by
Dunne et al. [51], Sezgin [52], and Feridum [53], which revealed that defence spending has
no impact on debt.

The evaluation of the relationship between defence expenditure and government debt
allows policymakers of small countries to incorporate the findings into their defence plan-
ning, and their allocation and debt management processes. The authors suggest that the
findings could be used to expand the range of research into other EU or NATO countries,
while also applying the insights in university studies through teaching subjects that are
related to defence economics, finance management, public safety, and other areas. The au-
thors acknowledge that the attempt by this research is perhaps incomplete and disputable.
An appropriate selection of research methods and a research timescale, along with a precise
view of the phenomena, opens up new aspects of interrelations for future study.

5. Conclusions

The research aims to evaluate the relationship between government debt and defence
expenditure by population size in small economies, such as those of Lithuania, Latvia,
Estonia, Denmark, Slovakia, and Slovenia, within the period between 2005 and 2019. This
issue is particularly relevant in the current pandemic situation, with the entire world
going through a public health crisis, economic growth in many countries declining or
turning negative, and countries tending to maintain or increase defence funding due
to internal and external threats. Moreover, in recognising that economic development,
government debt, and security are components of the SDGs, maintaining a balance between
defence financing, government debt, and growth is becoming an important tool in terms
of achieving the 2030 sustainable development goals. Based on findings in previous
research on areas of impact which can be caused by defence expenditure in terms of
government debt, the following two hypotheses were formulated: H1—a strong and
positive statistically-significant correlation relationship exists between government debt
and defence expenditure for the specific country in question; H2—unidirectional causality
between government debt and defence expenditure exists, with any increase in defence
expenditure also increasing government debt for that specific country.

The results of the investigation revealed that, in total, defence expenditure as a share
of GDP correlates statistically significantly with government gross debt. The authors
detected a strong and a negative relationship, which became apparent for Latvia, Slovakia,
and Slovenia. Such results contradict the presumption that was reached in hypothesis
H1. Meanwhile, in Estonia, the relationship between the variable comes out as strong
and positive. This has confirmed H1. Generally, the correlation relationship between
government gross debt and defence expenditure, as well as defence expenditure by the
main category, such as personnel, equipment, infrastructure, and other expenditure areas,
tends to vary across countries. In most statistically significant cases, the relationship is both
strong and negative. A statistically significant and positive correlation was detected only
in the relationship between defence expenditure for personnel and government gross debt.
Therefore, hypothesis H1 is confirmed only partially.

During any fluctuation in terms of defence expenditure, the duration of government
debt in one or other of its status areas tends to last longer, although the investigation
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does not provide any clear answer about how much any fluctuations in government debt
trajectory may be caused by defence expenditure. Therefore, we cannot confirm or deny the
H2 hypothesis. For any clear identification of the causality between defence expenditure
and government debt, additional research is required in the future. In general, the authors
assume that regardless of the level of economic development of a country, increasing
defence spending is a more political and strategic decision than an economic one.

This investigation was bounded by the relationship between defence expenditure and
government debt, while also adding in breakdowns of defence expenditure on the basis of
any military activities which they may support. Based on the assumption which is provided
by the phrase ceteris paribus, the authors did not consider other indicators as having an
impact upon government gross debt or economic performance. Despite the limitations,
the authors believe that the results which were obtained may allow policymakers of small
countries to incorporate the findings into their defence planning, and their allocation
and debt management processes. In conclusion, the findings of the research could be
involved in the process of planning national defence budgets and in achieving sustainable
development goals for 2030.
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