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Abstract 

In th s study, t s a med to exam ne the relat onsh p between energy mports and defense expend tures n the 
context of energy supply secur ty for Turkey for the per od 1990-2019. In the study, DF-GLS un t root test, Bayer-
Hanck (2012) co ntegrat on test and Nazl oglu et al. (2016) Four er Granger causal ty analys s and Enders and 
Jones (2016) Four er Granger causal ty tests were used to exam ne the causal relat onsh ps between the var ables. 
Accord ng to Nazl oglu et al. (2016) Four er Granger causal ty analys s and Enders and Jones (2016) Four er 
Granger causal ty analys s f nd ngs between var ables, t was concluded that there s a one-way causal ty 
relat onsh p from energy mports to defense expend tures. 
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1. Introduct on 

Energy and defence expend tures are mportant because they are among the subjects w th econom c and pol t cal 
d mens ons. In the l terature, energy secur ty mostly comes to the fore n terms of secur ty of supply, access of 
consumers to energy, and secur ty of supply (K rca et al., 2018: 157, 159). After the World War II, the energy need 
of the world economy s ncreas ng w th the effect of rap d growth, ndustr al zat on and populat on growth. W th 
the 1973 O l Cr s s, the ssue of energy secur ty (energy supply secur ty) s d scussed. The IEA (Internat onal 
Energy Agency) was establ shed n 1974 for the purpose of ensur ng energy supply secur ty at the nternat onal 
level (Canbay and P ral , 2019: 400).      
 
W th the concept of energy supply secur ty, wh ch affects the econom c and nat onal secur ty development of 
countr es, t s expressed that countr es meet the r energy needs from un nterrupted, rel able, cheap, clean and 
d vers f ed energy sources. It s also def ned as the fact that the energy nfrastructure of countr es s not nterrupted 
by terror st attacks, supply nterrupt ons due to nvestment decl nes, embargoes and str kes n all poss ble ways. 
W th the concept of energy supply secur ty, t s expressed that the poss ble changes n the access to ex st ng energy 
resources and the nsuff c ency of energy resources as a result of the ncrease n energy demand (Cal skan, 2009: 
306). 
 
Energy secur ty, that s, secur ty of energy supply, s mostly expla ned n the l terature w th the concept of energy 
mport, wh ch expresses dependence on fore gn energy. The not on of energy secur ty changes depend ng on the 

energy pol c es mplemented n the world, the types of energy used, the ncreas ng energy demand of develop ng 
countr es, the development of nuclear energy, the econom c and pol t cal nstab l ty of the countr es, and the 
l beral zat on of energy markets. The concept of energy supply secur ty, on the other hand, depends on the energy 
supply and demand secur ty as well as the changes n energy pr ces, wars, and the energy resources and energy 
nfrastructure of the countr es. Accord ng to the def n t on of IEA (2007), energy supply secur ty depends on the 

lack of energy supply as well as the fluctuat on of energy pr ces. Boh  and Toman (1996) expla n the concept of 
energy secur ty by d v d ng t nto three groups w th external t es. F rst, external t es assoc ated w th the amount 
of mports ( ntens ty of energy mports), wh le the second ncludes the pr ce of mported fuels (prosper ty loss due 
to changes n energy pr ces and shortages n energy supply), th rd, t const tutes defence expend tures to ma nta n 
nat onal secur ty, wh ch s used to ma nta n defence presence n areas where fuels are produced (Y ld r m ve 
Karakoc, 2014: 440, 441).                
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In th s study, the relat onsh p between fore gn energy dependence (energy mports) and defence expend tures n 
the context of energy supply secur ty for Turkey and 1990-2019 per od, analyzed w th DF-GLS un t root test, 
Bayer-Hanck (2012) co ntegrat on test then appl ed Enders&Jones (2016) Four er Granger causal ty test, and 
Nazl oglu et al. (2016) Four er Toda Yamamoto causal ty tests.                                               
 
 

2. The Relat onsh p Between Energy Supply Secur ty and Defence Expend tures 
Energy supply secur ty s def ned as “the real zat on of energy supply, transport and demand n suff c ent quant ty 
and qual ty, at reasonable cost/pr ces, un nterruptedly and n an env ronmentally fr endly manner w th n the scope 
of energy product on, transm ss on and consumpt on act v t es” (St ller et al., 2008: 4195; Ed ger, 2008: 62; Pam r, 
2007: 14; Erdal and Karakaya: 2012: 115).               
 
In order to ensure energy supply secur ty, t s necessary to reduce the dependence on external sources n energy 
as much as poss ble, to take measures aga nst the occurrence of d srupt ons such as a decrease, deplet on, 
nterrupt on, or shutdown that may occur from any source, and to d vers fy energy resources. It should be taken 
nto account that the energy to be obta ned from a s ngle source or by us ng one source at a h gher rate than the 

others w ll create a k nd of dependency. One of the po nts to be cons dered n resource select on s to focus on the 
select on of resources that w ll not create dependency on a s ngle country as well as on a s ngle resource. It s also 
mportant not to be dependent on fore gn countr es and a s ngle country not only n the resources to be selected, 

but also n the energy nvestments to be made (Ugurlu, 2007: 83).   
 

Table 1: Energy Secur ty Elements, Components and Potent al R sks 

Items Subcomponents Potent al Threats 

A
va

la
b

l
ty

 
 

1- Hav ng a phys cal resource. 
2- Ab l ty of producer, trans t country and 
consumer countr es to agree on energy 
pr ces 
3- Development of technolog cal solut ons 
for product on, transportat on, convers on, 
storage and d str but on. 
4- Cap tal nvestment 
5- Ex stence of appl cable legal and 
regulatory structures 
6- Compl ance w th env ronmental and 
other regulatory requ rements 

1- Deplet on of reserves 
2- L m tat on of development opportun t es 
(nat onal zat on and b lateral agreement) 
3- Infrastructure ssues (for example, not n my 
backyard understand ng) 
4- Ex stence of f nanc al, legal, regulatory and 
pol t cal env ronments that do not allow 
cont nuous nvestment 
   

R
el

ab
lt

y 
 

 1-Strong d vers f cat on of the ent re 
energy supply cha n. 
2- Ava lab l ty of suff c ent reserves for the 
ent re energy supply cha n 
3- Short and long term protect on from 
terror st attacks, weather events and 
pol t cal d srupt ons 
4- Hav ng suff c ent knowledge about the 
funct on ng of the global energy market 

1- The collapse of energy systems due to natural 
events such as storms and earthquakes 
2- Problems due to nsuff c ent ma ntenance or 
under nvestment 
3- The threat of defence force or terror st attack 
4- Pol t cal obstruct ons (such as embargo and 
sanct ons) 

F
un

da
b

lt
y 

 

1- Low pr ce volat l ty 
2- Transparent pr c ng 
3- Real st c expectat ons about future 
pr ces: F nanc ng s a problem related to 
compar ng current per od and future energy 
pr ce expectat ons. 
4- Pr ces that ncrease n the short term and 
are reflected n all costs as a problem that 
ex sts n the long term. 

1- Exhaust on of reasonable-cost reserves 
2-Increas ng demand due to h gh energy ntens ty 
and other ncent ve pol c es 
3-Not nclud ng the env ronmental d mens on n 
the scope of energy secur ty 
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Su
st

a
na

b
l

ty
 

 

1- Low em ss on of greenhouse gases and 
other pollutants. 
2- Less contr but on to local, reg onal or 
global threats to env ronmental qual ty 
3- Protect on of energy systems from the 
effects of cl mate change. 
 

1- Pol cy generat on accord ng to the narrow 
def n t on of energy secur ty 
For example, ncreas ng the use of coal before 
f ltrat on and storage technolog es are developed. 
2- The effects of cl mate change (such as sea 
level r se, severe weather events) 

Source: Elk nd, 2009: 122; Y ld r m ve Karakoc, 2014: 441.    
  
Based on the motto of Neal (1974), "but defense s more mportant than wealth", the concept of energy supply 
secur ty s def ned by Koyama and Kutan  (2012) as “secur ng the amount of energy requ red for people's l ves, 
econom c, soc al and defense act v t es, together w th other purposes, at a reasonable pr ce level” (Peker, 2015: 
766).   

F gure 1. D mens ons of Energy Secur ty 

 
Source: Y lmaz 2021: 95. 

 
Energy, components of supply secur ty Kruyt et al. (2009), Jansen et al. (2004) and Elk nd (2010), as factors that 
ncrease energy supply secur ty, the ava lab l ty of energy source (ava lab l ty), be ng econom cal (affordab l ty), 

access b l ty and susta nab l ty (Acceptab l ty) also nclude the env ronmental d mens on (as much as poss ble to 
the env ronment). t has the least negat ve effect) and s expla ned by ts four ma n features. Factors affect ng 
energy supply secur ty mostly cons st of econom c, pol t cal and geograph cal factors (Erdal, 2011): An mportant 
method of ncreas ng energy supply secur ty s to reduce mport dependency by support ng the use of alternat ve 
energy sources, wh ch are less harmful to the economy and the env ronment, w th new technolog es. Although 
energy supply secur ty s mostly exam ned w th ts econom c d mens on, t s also exam ned n terms of m l tary, 
nat onal secur ty and pol t cal aspects along w th the global zat on process.   
 
Accord ng to Balat (2010), energy supply secur ty s the access to energy resources at a certa n pr ce level n a 
suff c ent and rel able way for econom c growth to be susta nable (Turkoglu, 2018: 12, 31). Ensur ng energy supply 
secur ty s poss ble by d vers fy ng energy resources as well as by d vers fy ng the reg ons where energy resources 
are prov ded (Sev m, 2012: 4386).  
 
By reduc ng and reduc ng the d fference between energy demand and energy supply, ncreas ng energy eff c ency 
and sav ngs, t s a med to d vers fy the energy supply sources by obta n ng the opt mum energy source compos t on. 
Thus, energy supply secur ty w ll be ensured by nvest ng n the development of energy nfrastructure and 
trans t on to alternat ve and renewable energy sources and to ensure the susta nab l ty of econom c growth and t 
s a med to prov de suff c ent and rel able energy supply at a reasonable pr ce level (Balat, 2010: 1998).  

 
Cont nu ty of energy supply s mportant for these countr es. Horsnell (2000) expla ns th s s tuat on w th three 
d fferent types of d scont nu ty as 'extraord nary nterrupt on', 'export-restr ct ve nterrupt on' and 'embargo 
nterrupt on', as well as two d fferent types of nterrupt ons n energy supply, 'pol cy d scont nu ty' and 'bas c 

d scont nu ty' (Y ld r m and Karakoc, 2014: 442): Pol cy d scont nu ty s seen as a result of pol cy changes n 
producer countr es due to nsuff c ent product on capac ty. Fundamental d scont nu ty occurs when the energy 
supply cannot meet the nat onal energy demand. The unusual nterrupt on s expla ned by the decrease n the export 
of the produc ng country due to pol t cal nstab l ty and war. An export-restr ct ve nterrupt on occurs when one or 
more produc ng countr es dec de to make s gn f cant restr ct ons on exports for pol t cal and strateg c purposes. 
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The embargo nterrupt on s expla ned by the fact that the mport ng countr es l m t the exports of some of the 
produc ng countr es.          
 
Defense expend tures are made to ensure energy supply secur ty of countr es (Canbay and P ral , 2019: 401). 
Espec ally n case of nsuff c ent domest c energy resources, t creates pressure to ncrease energy mports. 
Therefore, these two components are closely related. Energy mport s one of the most urgent problems n terms 
of nat onal secur ty. Energy secur ty can be ach eved by manag ng energy demand, ncreas ng local energy supply, 
or ncreas ng the secur ty of mported and domest c energy supply suppl ers. Nat onal and nternat onal secur ty 
can be exam ned w th three components: soc al, cultural and pol t cal, econom c and m l tary. Energy secur ty 
ssues nteract w th these three components (Deese, 1979: 140).      

 
Defence spend ng s somet mes regarded as an external ty as a cost of reduc ng energy secur ty (Markandya and 
Hunt, 2004) rather than a cost of nsecur ty (Dahl, 1997: 131). Concerns about ensur ng the secur ty of energy 
supply cha ns are the doma n of m l tary log st cs and secur ty rather than econom cs (Metcalf, 2013: 25). For th s 
reason, defence expend tures are made to prevent damage to total energy consumpt on (Ozdamar, 2010: 1419). 
For th s purpose, t s argued that s nce the el m nat on and prevent on of concrete threats to energy supply s 
poss ble w th defence expend tures and defence expend tures should be ncluded n the external cost of energy 
secur ty (Markandya and Hunt, 2004).   
 
3. L terature Rev ew                                 
Energy supply secur ty and supply cont nu ty are essent al n almost all econom c act v t es. Clark et al. (2010) 
argued that the m l tary equ pment and fac l t es of the arm es of the countr es, as well as the expend tures made 
to meet the personnel needs, cause an ncrease n energy consumpt on. The relat onsh p between growth, defence 
expend tures and energy consumpt on s exam ned by the B ld r c  (2017a) of G7 countr es and the B ld r c  (2017b) 
s exam ned for Braz l, Russ a, Ind a, Ch na, Turkey, South Afr ca and Mex co there s a b d rect onal causal ty 

relat onsh p between energy consumpt on and defence expend tures (Canbay and P ral , 2019: 401, 402). In 
add t on, n the study of Canbay and P ral  (2019) s exam ned to Turkey, the 1% ncrease n defense expend tures 
ncreases energy mports by 0.27% n the long run.            

 
4. Econometr c Analys s                                        
In th s study, the per od of 1990-2019 was exam ned n the context of the relat onsh p between energy mports and 
defense expend tures for Turkey. In the study, the defense expend tures (M l tary expend ture % of GDP) and 
energy mports, net (% of energy use) an nd cator of energy dependence, data were taken from the 
"data.worldbank.org" databases, and econometr c analyzes of the study were carr ed out us ng the Ev ews 10.0, 
Stata 12.0 and Gauss 10.0 econometr c programs. In the study, DF-GLS un t root test and Bayer-Hanck (2012) 
co ntegrat on test were appl ed, after Nazl oglu et al. (2016) Four er Granger causal ty analys s and Enders and 
Jones (2016) Four er Granger causal ty analys s were appl ed.   
           
4. 1. DF-GLS Un t Root Test                    
The DF-GLS un t root test developed by Ell ott, Rothenberg and Stock (1996) g ves better results n small samples 
compared to the standard D ckey-Fuller test when the ser es has an unknown mean and a l near trend. In the f rst 
stage of th s test, wh ch was developed n two stages, the general zed least squares method s used to calculate the 
constant and trend n the ser es. In the second stage of the test, the standard D ckey-Fuller test s appl ed to test the 
ex stence of an autoregress ve un t root after the ser es s de-trended (Izolluoglu, 2019: 9). Based on the assumpt on 
that the error terms are ndependent and w th constant var ance, there should be heteroscedast c ty (none constant 
var ance) and autocorrelat on n the error terms. Moreover, n the DF-GLS un t root test, the stat onar ty of the 
ser es s exam ned w th the bas c hypothes s of "the ser es conta ns a un t root". In case the calculated test stat st c 
s greater than the cr t cal value n absolute value, the bas c hypothes s s rejected and the ser es are cons dered to 

be stat onary (Yalc nkaya, 2019: 35, 37). In order to apply the DF-GLS (1996) test, the ser es must f rst be de-
trended. The data generat on algor thm of the test s calculated accord ng to equat ons 1 and 2 (Izolluoğlu, 2019: 
15):       

 

 
In models, 𝑑  represents the determ n st c component. 𝑣  has zero mean. Also t represents the error process w th 
a pos t ve spectral dens ty funct on at stat onary and zero frequency. If the ma n and alternat ve hypotheses are 
hypotheses,  
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Table 2. DF-GLS Un t Root Test    

Var ables Constant  Constant+Trend 
t-stat. DF-GLS test stat. t-stat. DF-GLS test stat. 

M lex I(0) -1.932 -1.946 -2.532 -3.161 
M lex I(1) -7.427** -1.946 -8.098** -3.164 
Energy mport I(0) -1.297 -1.946 -1.783 -3.174 
Energy mport I(1) -6.844** -1.946 -7.080** -3.177 

Note: ***, **, * nd cate 10%, 5% and 1% s gn f cance levels, respect vely M lex: Defence Expend tures, Energy Import: 
Energy mport.  
 
When the DF-GLS un t root test f nd ngs are analyzed n Table 2, t s seen that the f xed and f xed+trend forms 
of the defense expend tures and energy mports var ables for the Turk sh economy are not stat onary at the 5% 
s gn f cance level (LV). It s understood that the absolute values of the cr t cal values calculated for the var ables 
n the DF-GLS un t root test are small, respect vely. Also, t s seen that the ser es are stat onary at the 5% 

s gn f cance level at the f rst d fference. It s dec ded by look ng at whether the test stat st cal values for the 
var ables are b gger than the cr t cal table value at the 5% s gn f cance level as an absolute value.             

Table 3. Select on of Lag-Length 
Lag  LogL LR FPE AIC SC HQ 

0 234.40 5.3243 2.7335 9.6237* 8.0247 2.8615 
1 94.713 73.985 25.790* 11.835* 9.1646* 10.364* 
2 77.451 79.643 48.045 12.872 9.5612 10.511 

* : Appropr ate lag-length     
 
As can be seen from Table 3, before proceed ng to the co ntegrat on analys s, a dec s on s made accord ng to the 
lag length by look ng at the LR, FPE, AIC, SC and HQ nformat on cr ter a. Therefore, the lag length s determ ned 
1. In th s d rect on, n the co ntegrat on analys s, the analyzes are made by tak ng the var ables n the f rst degree.                
 
4.2. Bayer-Hanck (2012) Co ntegrat on Tests                                                 
If the ex st ng co ntegrat on tests n the l terature are evaluated br efly, the Engle-Granger co ntegrat on test allows 
co ntegrat on analys s between the ser es w thout cons der ng the stat onar ty of the ser es, wh le the Johansen 
(1991) test s extremely sens t ve to the lag length. Wh le the Bosw jk (1994) test s based on the error correct on 
model and s compat ble w th the F stat st c, Banerjee et al. (1998) test s a test based on error correct on model 
and t stat st cs. The d fference of Bayer-Hanck (2012) co ntegrat on test from other tests n the l terature s that the 
results of the ex st ng tests n the l terature are contrad ctory, n Bayer and Hanck (2012) co ntegrat on test Engle-
Granger (1987), Johansen (1991), Bosw jk (1994) and Banerjee et al. (1998) t s poss ble to evaluate all of the 
co ntegrat on tests. In Bayer-hanck (2012) co ntegrat on test, F sher ch -square d str but on formula and Engle-
Granger (1987), Johansen (1991), Bosw jk (1994) and Banerjee et al. (1998) test probab l ty results are comb ned. 
From Equat ons 3 and 4, Engle-Granger (1987), Johansen (1991), Bosw jk (1994) and Banerjee et al. (1998) 
co ntegrat on test stat st cs values are greater than the cr t cal value of Bayer-Hanck (2012), the bas c hypothes s 
of Ho (zero hypothes s) wh ch def nes the ex stence of a co ntegrat on relat onsh p, s rejected. Therefore, t s 
concluded that there s a co ntegrat on relat onsh p between the ser es (Turhan, 2021: 70, 71):  
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Table 4: Bayer-Hanck (2012) Co ntegrat on Tests Result 
 

Model 1:  M lex = f(Energy mport) 

F sher Type Test Stat st cs, Bayer Hanck Test 
 Engle-Granger Johansen Banerjee Bosw jk 
p-values 0.6250 0.7259 0.4333 0.5043 
Test Stat st cs -1.8033 5.7209 -1.9657 4.3655 

EG-J: 15.8069                                                    
10% cr t cal value: 8.678 

EG-J-Ba-Bo: 46.2251                                                    
10% cr t cal value: 16.964    

 
Model 2: Energy mport = f(M lex) 
 Engle-Granger Johansen Banerjee Bosw jk 
p-values 0.7418  0.7259 0.9009 0.9716 

Test Stat st cs -1.5448 5.7209 -0.6228 0.4263 

F sher Type Test Stat st cs, Bayer Hanck Test   
EG-J: 12.3803                                                    
10% c r t cal value:  8.678 

EG-J-Ba-Bo : 18.0435                                                    
10%  c r t cal value: 16.964 

 

 
In l ne w th the Bayer-Hanck (2012) co ntegrat on test f nd ngs expressed n Table 4, each var able was taken as a 
dependent var able, respect vely, and f the test stat st cal value obta ned n both models was b gger than 10% 
cr t cal value, the bas c hypothes s was rejected, the alternat ve hypothes s was accepted and both models. 
Accord ng to the results, t s dec ded that there s a co ntegrat on relat onsh p between the ser es n the long run.         
                

4. 3. Nazl oglu et. al. (2016) Four er Toda-Yamamoto Causal ty Test        
Nazl oglu et al. (2016), the causal ty test VAR model, wh ch was brought to the l terature by structural changes, s 
ncluded and the VAR (p+d) model s est mated. The lag length s def ned n the model w th 'p' and the max mum 

degree of co ntegrat on of the var ables 'd'. Nazl oglu et al. (2016) test s a test based on Granger causal ty approach 
developed by Toda and Yamamoto (1995). In the Toda Yamamoto causal ty analys s approach, wave breaks are 
modeled w th the Four er method and analyzed. The model of the test s expressed n Equat on 5 (Konat, 2021: 
909): 

 
The constant term parameter 𝛼 (𝑡)  expressed n Equat on 5 s ncluded n the model n order to capture the 
structural changes n the dependent var able depend ng on t me, and equat on 6 s obta ned (Çağlar and Kubar, 
2017: 109; Konat, 2021: 909): 

 
In Equat on 6, wh le 'k' refers to the frequency number, 𝛾  ve 𝛾  def ne the frequency w dth. Structural breaks 
can be captured w th s ne and cos ne waves by not know ng the break ng t me and number of added Four er terms. 
Nazl oglu et al. (2016) suggested the use of F test stat st c nstead of Wald test stat st c, s nce the 𝜒  d str but on 
s nsuff c ent due to ts nab l ty to exam ne small samples n causal ty tests, and by determ n ng the frequency 

value of the appropr ate lag and Four er terms, the hypothes s that the ma n hypothes s of the test s that there s 
no causal ty s tested (Konat, 2021: 909).      
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Table 5. Nazl oğlu et. al. (2016) Four er Toda-Yamamoto Causal ty Test 
Causal ty D rect on F-stat  As mptot k p-value Bootstrap p-value p k 
Ener to Defence 4.859 0.028 0.028** 2 3 
Defence to Ener 0.258 0.611 0.591 2 3 
Note: Opt mal lag lenght and Four er frequency lengths were determ ned by AIC w th a max mum of 3. 
Bootstrap repet t on count s 1000. ***, ** and * nd cate 1%, 5% and 10% stat st cal s gn f cance levels, 
respect vely. Ener: Energy mport, Defence: Defense Expend tures.               

 
In Table 5, the results of Four er Toda-Yamamoto causal ty analys s, wh ch s a test n wh ch structural breaks are 
taken nto account, are g ven. In l ne w th the analys s f nd ngs, t s seen that there s a one-way causal ty 
relat onsh p between energy mports and defense expend tures from energy mports to defense expend tures.    
 
 

4. 4. Enders and Jones (2016) Four er Granger Causal ty Test    
Contrary to the VAR (vector autoregress ve model) model, wh ch does not take nto account the structural breaks, 
the Enders and Jones (2016) test uses the flex ble Four er funct on to exam ne the breaks n the VAR system w th 
Four er-Granger causal ty analys s. Granger causal ty tests are appl ed us ng Four er terms to control the breaks. 
It s stated that the results obta ned by add ng tr gonometr c funct ons to VAR w th the Enders and Jones (2016) 
test g ve d fferent and stronger results for the causal relat onsh p (Kılcı, 2019: 225). Instead of the VAR equat on 
of Enders and Jones (2016), the model of the test s def ned as expressed n equat on 4 (Pata and Ela, 2020: 181, 
182):     

   
  
In th s study, causal ty analys s was performed us ng the s ngle-frequency Four er-Granger causal ty test, s nce the 
number of observat ons was few. If the null hypothes s of the test, wh ch s expressed as "there s no causal 
relat onsh p between the var ables", s rejected, t s dec ded that there s a causal relat onsh p w th the structural 
changes.        
 

Table 6. Enders and Jones (2016) Four er Granger Causal ty Test 
H  hypothes s Wald Stat. Asymptot c p-value Bootstrap p-value p k 
Ener to Defence  3.665 0.056 0.057** 2 3 
Defence to Ener  1.209 0.272 0.281 2 3 
Note: Opt mal lag lenght and Four er frequency lengths were determ ned by AIC w th a max mum of 3. 
Bootstrap repet t on count s 1000. ***, ** and * nd cate 1%, 5% and 10% stat st cal s gn f cance levels, 
respect vely. Ener: Energy mport, Defense: Defense Expend tures.          

 
The causal ty relat onsh p between energy mports and defense expend tures var ables s expressed n tables 5 and 
6 by Nazlıoğlu et al. (2016) and Enders and Jones (2016) were exam ned by Four er Granger causal ty analyzes 
that take nto account the structural breaks. The f nd ngs of the causal ty analyzes nd cated that there was a one-
way causal ty relat onsh p from energy mports to defense expend tures at the 5% s gn f cance level n both 
causal ty tests.                           
                    
CONCLUSION  
Fore gn dependency n energy s also def ned by how much energy s mported. Energy dependence has not only 
an econom c aspect, but also a pol t cal aspect. S nce a s gn f cant share of the energy needs of a country that s 
dependent on fore gn energy s met by external resources, th s s tuat on also leads to a weakness n nat onal secur ty. 
The ssue of energy dependency s also an mportant ssue of energy supply secur ty. Secur ty of supply n energy 
s a problem that mostly covers fore gn-dependent countr es n terms of energy. Energy dependence ncreases 

fore gn dependency n terms of mports. The foremost method to ensure energy supply secur ty for energy 
mport ng countr es s to ensure energy supply d vers ty. Soc al, cultural and pol t cal, econom c and m l tary 

components are components of energy supply secur ty. The f rst of the two bas c econom c and pol t cal 
components of energy secur ty s the f rst factor that affects the quant ty and rel ab l ty of domest c energy 
resources. The second affects external ( mported) energy sources. 
 
In th s study, wh ch exam nes Turkey for the per od 1990-2019, the relat onsh p between energy mports and 
defense expend tures n the context of energy supply secur ty has been exam ned. DF-GLS un t root test, Bayer-
Hanck (2012) co ntegrat on test and causal ty relat onsh p between var ables Nazl oglu et al. (2016) Four er 
Granger causal ty analys s and Enders and Jones (2016) Four er Granger causal ty tests. In l ne w th the Nazl oglu 
et al. (2016) Four er Granger causal ty analys s found a one-way causal ty relat onsh p between the var ables from 
energy mports to defense expend tures.             



Journal of Energy Technologies and Policy                                                                                                                                      www.iiste.org 

ISSN 2224-3232 (Paper)   ISSN 2225-0573 (Online)  

Vol.12, No.1, 2022 

 

38 

 
Although energy expend tures are not cons dered among the trad t onal product on factors, t s def ned as one of 
the product on factors n the modern product on style. Defense expend tures also requ re a s gn f cant amount of 
energy. Countr es n terms of energy use, those who meet the r energy needs w th s gn f cant mports, those who 
can produce energy to meet the r own needs, and those who export energy are handled n three groups. Turkey s 
n the th rd group among these, that s, t s among the countr es that are h ghly dependent on fore gn energy n 

terms of energy. A port on of energy mports s used to meet the needs of defense expend tures. In th s respect, 
there s a causal ty between energy mports and defense expend tures.   
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