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This paper focused on the sustainability of the impact of the Russia-Ukraine conflict on
the military spending of NATO allies. As Russia launched a "special military operation™
in Ukraine in February 2022, NATO allies announced their intention to significantly
increase military spending in response to the "threat" from Russia. However, under the
stimulation of the Russia-Ukraine conflict, it is uncertain whether the NATO defense
budget increase spree can be sustained. Based on this, this paper analyzed the
sustainability of NATO's military spending increase in the context of the Russia-Ukraine

conflict by building a vector autoregressive model (VAR). Through the impulse response
analysis, this paper concluded that the Russia-Ukraine conflict shock stimulates NATO
allies to increase military spending persistently only for about three years.

1. INTRODUCTION

NATO military spending has long been a common concern
for countries around the world. As early as 2006, NATO set
the goal of "military budget to GDP ratio of no less than 2%"
[1]. However, due to the impact of the international financial
crisis and the European debt crisis, most NATO countries'
military expenditures had increased slowly, and some even
showed a downward trend [2]. The growth rate of total military
expenditures of NATO allies had gradually decreased after
2008, and in some years, it even showed negative growth, as
shown in Figure 1 below. In March 2014, Crimea was
incorporated into Russia, and in September of the same year at
a NATO summit, the U.S. urged NATO allies to stop cutting
military spending and to meet the 2% target set by NATO over
the next 10 years [3]. In response to this request, NATO
countries began to gradually increase their military spending
[4, 5] (as shown in Figure 1 below), increasing the number of
members meeting the 2% target from three in 2014 to eight by
2021, including the United States, the United Kingdom,
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Greece, Poland, Croatia, Estonia, Latvia, and Lithuania.

As Russia launched a "special military operation" in
Ukraine in February 2022, NATO allies announced their
intention to significantly increase military spending and build
up their defense to counter the "threat" from Russia. According
to Jane's defense estimates, in addition to the United States,
NATO allies will increase military spending by 8.2% in 2022,
to $ 394.1 billion. Germany announced its intention to set up
a special defense fund totaling 100 billion euros over the next
three years for the purchase of modern weapons and
equipment, pushing its military spending to more than 2
percent of GDP. In addition, Romania, Poland, Spain and other
NATO countries have expressed their desire to increase their
military spending to 2% of GDP or more (as shown in Figure
2 below); the leaders of France, Belgium, Norway, Bulgaria
and North Macedonia have announced plans to increase their
military spending; Finland and Sweden, which are considering
applying for NATO membership, have been also considering
expanding their defense budgets.
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Figure 1. Growth rate of total NATO allied military spending

755


https://crossmark.crossref.org/dialog/?doi=10.18280/ijsse.120612&domain=pdf

3.00%

2.52% 2.50% 2.50% 2.50% 2.50%
2.50% 2349
= 0, 2 16/0
2.03° =10 =10 20 2% 2% 2% 2%
” OO0 1.88¢
200% 1.69°
1.452 1.40°
1.50% 1.22¢
1.03°
1.00%%
0.50%
0.00%
Lithuania Poland Estonia Latvia Romania Hungary  Netherlands Czech Slovakia Spain
Republic
2021 mExpected value
Figure 2. Military spending as a share of GDP for some NATO members
Table 1. Variable description table
Code Variable Name Variable Identification

RUshock Russia-Ukraine conflict shocks

dummy variable

NATOmex NATO military expenditure the amount of change in the growth rate of NATO allies' defense spending

The U.S., which accounts for more than two-thirds of
NATO allies' military spending, whose House of
Representatives passed the final reconciled version of the
National Defense Authorization Act for fiscal year 2023 by a
vote of 350 to 80, with a total defense budget of $858 billion,
an $80 billion increase over the previous fiscal year's amount
and $45 billion higher than President Biden requested. The FY
2023 defense budget focuses primarily on providing more
resources for U.S. forces to counter the so-called "challenge"
posed by China and Russia, including at least $800 million in
additional security assistance for Ukraine, 100 million of that
will be spent on training UAF pilots to fly U.S. warplanes;
$11.5 billion for the Pacific Deterrence Initiative to enhance
U.S. military capabilities in the Indo-Pacific region; and more
funding for the development of new weapons and the purchase
of weapons such as the Loma F-35 and General Electric-made
surface systems and to maintain 31 combat-ready amphibious
assault ships for the U.S. Navy, citing the so-called "threat"
from the Chinese Navy.

The existing literature has mainly studied the impact of the
Russia-Ukraine conflict on financial [6, 7], monetary [8] and
commodity [9, 10] markets, health [11-13] and food [14]
security, etc. However, it is full of uncertainty whether the
frenzy of NATO's defense budget increase stimulated by the
Russia-Ukraine conflict can be sustained. Based on this, this
paper analyzed the sustainability of NATO's military spending
increase in the context of the Russia-Ukraine conflict by
building a vector autoregressive model (VAR). The first part
of this paper introduces the research background, the second
part presents the empirical analysis, and the third part presents
the conclusion.

2. EMPIRICAL ANALYSES
2.1 Models and variables

The vector autoregressive model (VAR model) is a non-
structural system of equations model [15]. The model is a
multi-equation linkage model in which endogenous variables
are regressed on the lagged terms of all endogenous
independent variables in each equation to estimate the
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dynamic relationships of all endogenous variables [16]. VAR
is commonly used to predict interconnected time series
systems and to analyze the dynamic impact of stochastic
perturbations on systems of variables [17].

VAR approach was adopted because it can effectively
analyze the dynamic effects of shocks of random standard
deviation size on the system variables [18, 19]. Therefore, this
paper used STATA software to construct a VAR model of the
Russia-Ukraine conflict and NATO allies' military spending to
investigate whether the impact of the Russia-Ukraine conflict
on NATO's defense budget increase is persistent.

For the empirical study of Russia-Ukraine conflict shocks
and NATO military expenditure, this paper constructed the
Russia-Ukraine conflict dummy variable RUshock using
relevant data from 2006 to 2022 and used it as a proxy variable
for Russia-Ukraine conflict shocks; the amount of change in
the growth rate of NATO allies' defense spending was
calculated as a proxy variable for NATO military expenditure,
which was represented by NATOmex, as shown in Table 1
above.

This paper used the dummy variable RUshock to denote the
Russia-Ukraine conflict shocks. Considering the integration of
Crimea into Russia in March 2014, the United States urged
NATO allies to stop cutting military spending and achieve the
2% target set by NATO in the next 10 years at the NATO
summit in September of the same year, so the year 2014 was
set to 1. In addition, the year 2022 was also set to 1, taking into
account the Russian "special military operation" in Ukraine in
February 2022. The rest of the years were set to 0. In summary,
the dummy variables used in this paper to represent the shock
of the Russia-Ukraine conflict were set to 1 for year 2014 and
2022, and 0 for the rest of the years.

In this paper, NATO military expenditures were represented
by the change in the growth rate of NATO allied military
expenditures, NATOmex, with data from the Stockholm
International Peace Research Institute (SIPRI). The amount of
change in the growth rate is a dynamic indicator of the degree
of change in the trend of NATO military spending growth over
a certain period of time, so using the amount of change in the
growth rate of NATO allies' military spending as the main
variable can verify the persistence of the Russia-Ukraine
conflict shock on NATO's increased military spending. It is



important to note that the total amount of NATO allied
military spending in 2022 is a measured value. According to

Jane's defense estimates, the military spending of NATO allies,

excluding the United States, will increase by 8.2% in 2022,
raising to $394.1 billion; together with the U.S. military
spending costs in 2022, this paper obtained the total military
spending of NATO allies in 2022, and then calculated the
growth rate of NATO allies' military spending from 2006 to
2022, and finally obtained its change amount.

2.2 Stability test

Before constructing the model, this paper performed a unit
root test on the variables of interest to determine whether each
variable is stationary or not. In this paper, the Augmented
Dickey-Fuller test, or ADF test, was used, and the test results
obtained are shown in Table 2.

From the above table, it can be seen that the variables
RUshock as well as NATOmex pass the test at 5% level of
significance, the series are in zero-order singularity and can be
directly regressed for analysis.

This paper constructed a VAR (1) model and tested whether
the impact of the Russia-Ukraine conflict shock on NATO's
increased military spending is persistent mainly through
impulse response analysis. However, before conducting the
impulse response analysis, the model needs to be tested for
stability to verify whether the VAR (1) model system is
smooth to ensure the reliability of the impulse response
analysis results. The sufficient and necessary condition for the
stability of the VAR (1) model is that all eigenvalues of I1;
should be within the unit circle. Figure 3 above shows the unit
circle curve of the VAR (1) model and the location of all the
eigenroots. From the figure, it can be seen that all the
eigenroots in the VAR (1) model fall within the unit circle,
which indicates that the VAR (1) model is smooth and can be
subjected to impulse response analysis.

Table 2. Unit root test results

Parameter Test T- 5% critical P- Test
form statistic value value  result
RUshock (C,N,0) -4.743 -3.000 0.0001 stationary
NATOmex (CN,0) -3.975 -3.000 0.0015 stationary

Foots of the companion matrix

Imaginary

u]
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Figure 3. Unit root location of the VAR (1) model stability
test
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2.3 Impulse response analysis

The impulse response function portrays the response of the
endogenous variables to changes in the magnitude of the error
[20]. Specifically, it portrays the effect of adding a shock of
normalized size to the error term on the current and future
values of the endogenous variables. And for each of the error
terms, the endogenous variables correspond to an impulse
response function.

This paper constructed a VAR (1) model with the main
variables RUshock and NATOmex, respectively, and the model
takes the following specific form:

RUshock, = ay + my,,RUshock,_,
+my, 1 NATOmex,_{ + &1,
NATOmex; = a, + w1 1RUshock,_4
+7my, 1 NATOmex,_1 + &3¢

(1

Whel’e, glt’ th""IID(O, 02) N COV(Slt, SZt) =0. ertten ln
matrix form as:

RUshock; ] _ [ ]
NATOmex, )~
T111 T2, 1] [ RUshock;_4 ] @
M211  T221l [NATOmex;_,
[5“]
+
€2t
_ [ rRushock _a _[T111 T12a
Set, Y, = [NATOmextt]’ A= [a;] » My = [n21_1 7-[22_1] >
— | €1t
E, = [Szt]'
Then,
Y, = A+ LY, +E 3)

In the VAR (1) model, Y; is a 2x1 order time series column
vector, A is a 2x1 order constant term column vector, I1; is a
2x2 order parameter matrix, and E;~IID(0, Q) is a 2x1 order
random error column vector, where each element is non-
autocorrelated (but correlation may exist between random
error terms corresponding to different equations). Since the
right-hand side of each equation in the VAR (1) model
contains only lagged terms of the endogenous variables, which
are uncorrelated with E;, each equation can be estimated in
turn by the OLS method, and the obtained parameter estimates
are consistent.

In the above model, if the errors &;; and &,; are not
correlated, then &, is the error term of RUshock, and €,; is
the error term of NATOmex,. The impulse response function
of &, contains the effect of one standard deviation size of the
Russia-Ukraine conflict shock on the change in the growth rate
of NATO allies' military expenditures in the current period,
which is depicted in Figure 4 below. As can be seen from the
figure, at the beginning of the period, there is a negative effect
of the Russia-Ukraine conflict shock on the growth rate of
NATO allies' military expenditures, which peaks at around -
0.01 at the end of the first period; after the first period, the
negative effect gradually decreases; after several periods of
fluctuations, it reaches zero at the end of the third period and
remains in a stable state.
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Figure 4. Impulse response diagram

Based on the results of the impulse response analysis, this
paper can answer two questions: the persistence of the impact
of the Russia-Ukraine conflict shock on the growth of NATO
allies' military spending, and the impact of the Russia-Ukraine
conflict shock on the total military spending of NATO allies.
According to the measured values in this paper, the growth rate
of total NATO allied military spending in 2022 compared to
2021 is about 0.05. And according to the impulse response
analysis, there is a negative impact of about -0.01 on the
growth rate of military expenditure of NATO allies in 2023.
However, considering that 0.05 is greater than 0.01, it can be
concluded that the impact of the Russia-Ukraine conflict shock
on the growth rate of total military expenditure of NATO allies
in 2023 is gradually decreasing, but the overall trend leading
to increased military spending by NATO allies has not
changed. The impact of Russia-Ukraine conflict shocks on the
growth rate of NATO military spending continues to decrease
from year 2023 to 2024, but at the same time, the impact of
Russia-Ukraine conflict shocks on the total military spending
of NATO allies is also decreasing, and by the end of 2025 the
Russia-Ukraine conflict shock will no longer continue to have
an impact on the military spending of NATO allies.

3. CONCLUSION

The sustainability of NATO allies' defense budget increase
binge, spurred by the Russia-Ukraine conflict, is full of
uncertainties. This paper analyzed the persistence of NATO's
military spending increase in the context of the Russia-
Ukraine conflict by building a vector autoregressive model
(VAR). Through impulse response analysis, this paper
concluded that the persistence of the impact of the Russia-
Ukraine conflict shock on NATO allies' military spending
increase only lasts for about three years, after which the impact
of the Russia-Ukraine conflict shock on NATO allies' military
spending will not continue.

This can be explained in two ways. On the one hand, some
NATO members lack clear planning and long-term layout for
achieving the goal of "no less than 2% defense spending".
Denmark plans to achieve the 2 percent target "no later than
the end of 2033"; Italy has postponed reaching the target until

758

2028; and Germany's 100 billion euro fund plan will only exist
for three years and will not be able to achieve the 2 percent
target after 2025. On the other hand, there are economic
challenges to military spending, and the actual rate of increase
cannot be accurately predicted. Inflation in the U.S., UK.,
Germany and Spain is at a dozen-year high due to the epidemic
and the Russia-Ukraine conflict. Rising inflation and
economic sanctions against Russia may make it difficult for
NATO countries to afford more military spending.
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