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The aim of this paper is to examine the relationship between defence expenditure 
and economic growth in Turkey. Defi nition of defence and defence expenditure, 
characteristics of defence expenditure, defi nition of economic growth and economic 
growth models are explained. Defence expenditure and the economic growth data 
of Turkey provided by the International Stockholm Peace Research Institute (SIPRI) 
reports between 1999-2019 is analyzed with correlation and regression tests via 
time series analysis. According to the results of Engle-Granger Cointegration and 
Toda and Yamamoto Causality tests defence expenditure and economic growth series 
are not correlated in the long run. Also, no two-way causality relationship between 
growth rate and defence expenditure is reached.
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1. INTRODUCTION 

Following the end of the 
cold war, the world witnessed new 
developments and regional confl icts. 
Developments and technological 
awareness in every fi eld have made 
it easier for countries to see the 
diff erences in industry compared 
to other countries. With the end of 
conventional wars, countries have 
increased their defence expenditures 
in order to deter their neighbors 
and enemy forces maintaining their 
superiority, which has led to an 

increase in defence expenditures in 
the world in general. 

The main purpose of this article 
is to fi nd out the impact of military 
spending on economic growth for 
Turkey through some analysis. As 
one of the NATO countries with 
the highest defense spending, 
Turkey with its geopolitical location 
is very important for the future 
economic and political situation of 
the Alliance.

The International Stockholm 
Peace Research Institute (SIPRI) 
reports show defence expenditures 
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declared by countries, monitors
their changes, and publish them as 
an annual report. Studies examining 
the eff ects of defence expenditures 
on countries’ economies began with 
Benoit (1973). Based on the related 
literature review, there have been 
many studies covering diff erent 
countries and applying diff erent 
methods in various time periods. In 
some of these studies, it was found 
that defence expenditures aff ected the 
economy negatively, while in others 
economy was aff ected positively. 
There was a limited number of 
studies on the subject conducted for 
Turkey. 

Defence economics has 
emerged as a relatively new fi eld of 
study in the sub-disciplines of the 
Department of Economics. Interest 
in defence economy started during 
the Second World War, and has 
continued with various researches 
until today.

Defence spending has been 
one of the main components 
of public spending for both 
developed and developing 
countries. Countries’ responsibility 
for defence varies by country, 
depending on the economic, 
social and political dimensions 
of both local and international 
environments. A detailed study of 
the link between defence spending 
and economic growth suggests 
that there may be some situations 
in which the generalization of 

the defence-growth relationship 
is not reliable. Confi rming the 
relationship between defence 
spending and economic growth has 
been an important fi eld of study 
for defence economists, including 
Benoit’s signifi cant contribution, 
stating that spending can lead to 
growth through a variety of factors 
(Benoit, 1973, 1978). After the 
striking results of Benoit’s research 
half century ago, the relationship 
between defence spending and 
economic growth has attracted 
great attention among many 
defence economists, and various 
empirical studies have been carried 
out to reveal a relationship between 
these variables.

This article examines the 
evolution of defence spending 
between the years 1999-2019 in 
Turkey and intends to demonstrate 
the quantitative research of the eff ects 
on economic development via time 
series analysis. Econometric models 
are determined and empirically 
tested to reveal the growth and 
welfare balances of military 
spending. A general evaluation of the 
fi ndings and outputs obtained from 
the analysis is presented. According 
to the results of Cointegration and 
Causality tests defence expenditure 
and economic growth series are not 
correlated in the long run. Also, 
no two-way causality relationship 
between growth rate and defence 
expenditure is reached.
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2. DEFENCE EXPENDITURES 
AND ECONOMIC GROWTH

2.1. Defence expenditures
Defence services, which are 

of vital importance for countries 
to maintain their sovereignty in 
the world, have been the fi rst 
service provided as a sign of the 
independence of nations (Altun, 
1998). For this reason, countries 
must be constantly prepared to ensure 
their independence to guarantee their 
security.

Public spending is one of the 
most important determinants of 
economic and social development 
and plays an important role for the 
sustainable growth of economies. 
Defence budgets cover critical parts 
of fi scal policies in developing and 
developed countries to manage the 
security level of a country against 
political and economic risks (Mangır 
& Kabaklarlı, 2016). Although no 
product is produced at the end of 
defence expenditures, a service is 
provided to all citizens equally free 
of charge. Because these expenses 
are based on deterrence, superiority, 
and other political concerns of the 
countries (Çelik, 1999). 

Defence expenditures refer to 
the expenditures made on personnel 
assigned to protect the country and 
nation, such as soldiers, police, 
intelligence personnel, etc., and the 
expenses for purchasing goods and 

services (weapons, tools, equipment, 
maintenance, repair, construction and 
R&D etc.) to be used in the defence 
of the country including the expenses 
for defensive aid and mobilization 
carried out abroad (Durgun & Timur, 
2017) .

The classifi cation of defence 
expenditures has been shown in 
diff erent ways in international 
institutions due to the diff erentiation 
of social, demographic, and 
economic structures of countries to 
ensure their own security. Defence 
expenditure concept of each country 
may diff er from each other according 
to their national defence expenditure 
scope in SIPRI data. For example, a 
budget of an expenditure item within 
the Ministry of National Defence 
in a country may be included in the 
budget of the Ministry of Health in 
another country, and the presidency / 
branches within the ministries can be 
referred to with the same name. These 
changes make it diffi  cult for countries 
around the world to compare their 
defence spending. On the other hand, 
the quadruple classifi cation used 
by NATO is generally used in the 
world. This classifi cation consists of 
personnel, materials, infrastructure, 
and other operational expenses. 

World defence spending model 
trends took some time to form since 
the end of the Cold War. Concerning 
how the money is spent, it is observed 
that there is a clear separation 
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between former NATO members 
and the dismantled Warsaw Pact 
countries and the rest of the world 
(SIPRI, 2019). While the old and 
long-established states are both 
shrinking their armies in size and 
number they are also shifting their 
equipment and force structures 
towards mobility, fl exibility. 
However, the main actor countries 
having a say in the world -especially 
in certain regions  follow a more 
traditional path. Regional stability 
throughout the world is diffi  cult to 
maintain therefore, the potential for 
regional arms races, prompted by 
longstanding and latent diff erences 
and confl icts between the constituent 
states is considerable. Only time will 
tell whether these races will enhance 
regional stability or precipitate open 
military confl ict. Should it be the 
latter, it is highly debatable whether 
the traditional military powers of 
the Cold War period have either the 
forces, the capability, or the will 
to do anything about it (Edmonds, 
1995).

There are various factors 
aff ecting defence spending in 
the world and the sensitivity of 
these factors varies according to 
each country. Considering the 
determinants of the defence budget 
expenditures, the geographical 
situation and the deterrence factors 
are the premier ones to focus on. 
Participation in military associations 

and international organizations, 
defence spending by its neighbors, 
the country’s administrative policy, 
economic and technological 
developments, and the country’s 
gross national product rates are the 
other factors aff ecting defence budget 
spending (Değer & Smith, 1983).

2.2. Economic growth
Economic growth is defi ned 

as increasing the production amount 
of a state in agriculture, industry and 
service sector that generates income 
for itself and increase its added value 
(Sümer, 2005). In numerical terms, 
the increase of the per capita useful 
incomes, gradually over the years, 
is called economic growth. In other 
words, economic growth can be 
evaluated as the growth of a country 
both in terms of quantity and quality. 

Economic growth is a very 
important criterion in international 
comparisons (such as the World 
Bank), in the policy choices of 
countries and in ensuring social 
peace. Each country has a value that 
will grow its economy according to 
its own capabilities and geography. 
Based on literature, the factors 
determining economic growth are 
human and physical factors such as 
capital accumulation, employment, 
technological development, and 
labor force (Kayan, 2017).

Capital accumulation is the 
name given to the total of goods 
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and services produced. It can be a 
fi rm or a country producing goods 
and services. In addition, the use 
of some of the values produced 
by the community living in the 
country for goods for capital can 
be defi ned as capital accumulation. 
Capital accumulation, technological 
development and employment 
increase are considered to be the main 
determinants of economic growth.

The science of application, 
which covers the construction 
methods used, tools and equipment 
used in an industry branch is called 
technology (Britannica, 2020). 
Technological development is a 
phenomenon that started with the 
existence of the fi rst human and 
reached today’s conditions with 
small inventions. Technological 
innovations contribute to the growth 
of the economy as they are used in 
the production and service sectors at 
the optimum level.

Nowadays, population growth 
among individuals and institutions 
that direct the economy has become 
an issue which should be considered 
in relation to the decrease in the 
rate of economic growth. Because 
the economic development of the 
country is aff ected to the maximum 
by the population of that country. 
The decreasing young population 
in developed countries causes 
diffi  culties in fi nding labor force. In 
addition, the increase of the elderly 

population and the inability to reach 
a suffi  cient increase in the young 
population puts a great economic 
pressure on social security systems 
in these countries (Polat, 2018).

One of the most important 
economic growth aff ecting factor 
is the human capital. It relates 
to education, experience, ability, 
know-how, injustices in the deposit 
economy, economic growth, 
employment and import and export. 
Human capital is defi ned as the sum of 
the knowledge and skills of the labor 
force (Özgüner & Özgüner, 2014). 
Besides, education, health, staying 
in the country of knowledgeable 
people, knowledgeable and talented 
people contribute to the development 
of human capital.

Foreign trade, especially 
exports, has an important 
contribution to the economic growth 
of developing countries (Demir, 
Kutlar, & Adem, 2005). With the 
increase in exports, the increase in 
production and service sectors in 
every fi eld provides the formation 
of new business areas and new 
investment sectors. This situation 
makes it eff ective for countries to 
specialize more in their core skills 
(Şimşek, 2003). In addition, products 
with the largest share in exports will 
increase their value added return 
and foreign currency infl ow to the 
country will increase. This situation 
will directly aff ect the economic 



THE EFFECTS OF DEFENCE EXPENDITURES THE EFFECTS OF DEFENCE EXPENDITURES THE EFFECTS OF DEFENCE EXPENDITURES 
ON GROWTH: THE CASE OF TURKEYON GROWTH: THE CASE OF TURKEYON GROWTH: THE CASE OF TURKEY

101010101010101010

growth and increase the production 
capability in every fi eld (Yiğidim & 
Köse, 1997).

Income distribution is the 
distribution of GDP in a certain 
period of time between individuals, 
households, social groups or regions 
in that country (Elveren, 2013). 
One of the evaluation criteria for 
a country’s economic size and the 
prosperity of its citizens is income 
distribution. Even if the per capita 
income is high, when this income 
is distributed unfairly, there is no 
real economic income justice (Peçe, 
Said Ceyhan, & Akpolat, 2016). 
It is considered that the injustice 
experienced in the distribution of 
income reduces public expenditures 
such as education and health that the 
state has to do, and parallel to this, 
the development of human capital 
is hindered and produces negative 
eff ects on growth. Therefore, in 
order to ensure peace and tranquility 
in the country, citizens to live freely 
in prosperity and to reach the level of 
developed societies, income justice 
must be provided (Cural, 2009).

3. LITERATURE REVIEW

The research on defence 
expenditures shows that the 
researchers have examined the eff ects 
of strategic decisions on issues such 
as threat and security perception. 
Few studies have examined these 

expenditures within the framework of 
budget payment and savings. On the 
other hand, defence expenditures also 
have positive eff ects on developing 
the defence industry technology, 
developing the R&D production 
system, demand increasing activities, 
creating specialized units and sectors 
in training qualifi ed personnel, and 
high added value product increasing 
(Ergin, 1991). 

At fi rst glance, defence 
expenditures are considered to have 
a negative impact on their economic 
eff ects. Because the resources 
allocated to defence require long-term 
and high budgets, it is considered that 
when the process is run incorrectly 
in defence expenditures, it will have 
a severe and solid impact on the 
country’s economy. Concerning 
the negative eff ects, it appears as 
the use of resources in areas other 
than the production system and 
a parallel decrease in investment 
and consumption. As a result of 
the improper use of resources, 
the production costs of the goods 
produced in the private sector 
increase and as a consequence, 
the deterioration of the balance of 
payment appears. On the other hand, 
concerning the positive eff ects, these 
expenditures will contribute to R&D 
and technological processes and will 
increase the production and demand in 
this sector as well as will enable some 
of the employment in the country to 
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be used in the defence industry. Thus, 
it contributes a little to the solution of 
the unemployment problem. In this 
context, defence expenditures have 
eff ects on the economy, employment 
infl ation, R&D and technological 
development resource allocation, and 
balance of payments.

Sweezy and Baran put forward 
the idea that increasing the current 
demand of defence spending may 
provide new job opportunities to 
unemployed citizens and may bring 
the current economic system out of 
recession. As a matter of fact, they 
stated in their studies that in 1937, 
the American people did not have 
suffi  cient purchasing power but also 
had a lot of debts, and after 1945 they 
paid all their debts and reached the 
level of economic welfare (Sweezy, 
Baran, & Magdoff , 1975).

It is under consideration that the 
supply-demand policy of the defence 
industry and security policies in the 
world also aff ect employment in 
this sector. In this context, it is seen 
that the employment opportunities 
created by the defence sector provide 
less employment opportunities 
compared to the employment 
opportunities created by other 
alternative investment opportunities. 
The US Labor Organization 
conducted a research on the subject 
and accordingly showed that the 
employment opportunities provided 
by the investments made in the 

health and education sector were 
greater than in the defence industry 
(Çınar, 2002).

The main logic of the defence 
is to ensure the welfare and survival 
of the people living in the country and 
to protect the national sovereignty of 
the country. Many concepts such as 
the geopolitical position of countries, 
population, confl icts, foreign 
policy, and defence expenditures of 
neighboring countries are eff ective 
in determining the level of defence 
expenditures. Although the main 
goal of defence spending is to ensure 
the security of the country, it is an 
economic fact that these expenditures 
have economic eff ects. For this 
purpose, it is evaluated and discussed 
that defence expenditures infl uence 
infl ation (Karakurt, Şentürk, & 
Şahingöz, 2018).

Boulding (1979) divided 
the US economy into four periods 
following the end of the First World 
War in his research named “The 
War Industry”. He stated that in 
the 1930s, the time of the Great 
Depression, defence expenditures 
were enough to aff ect infl ation rate. It 
was stated that in the second period, 
almost all of the budget defi cits and 
infl ation of this period were related 
to the war industry and the Second 
World War. The Korean War, called 
“Long Boom” in the third period, 
accelerated both the budget defi cit 
and the infl ation rate compared to the 
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Second World War. It was also stated 
that the budget defi cits after the 
Korean War were not closely related 
to defence spending, except for the 
Vietnam War. These defi cits were 
reported to be less than during the 
Korean War period, but qualitatively 
it can be judged to have a much greater 
impact. Because the infl ation rate 
increased during this period. It was 
stated that the relationship changed 
in the fourth period, in the 1970s. It 
has been found that defence spending 
declining steadily as a proportion of 
Gross Domestic Product (GDP). It 
is considered that the reason for the 
increase in infl ation in this period 
cannot be attributed to budget defi cits 
and defence expenditures (Boulding, 
1979). 

There are some national studies 
having diff erent results done for 
Turkey. Mercan (2014) did a study 
using panel data analysis covering 
1990-2012 period. He concluded that 
the crisis aff ected economic growth 
negatively; on the other hand public 
expenditures, exports and private 
consumption expenditures increased 
economic growth positively (Mercan, 
2014).

Göçer (2013) used ARDL 
boundary test in his study covering 
the period of 1992-2012 years. He 
found out that exports and direct 
foreign investments aff ected the 
economic growth rate positively 
(Göçer, 2013).

 Günana (2004) stated in his 
study that both defence expenditures 
and infl ation were very complex 
phenomena. Based on his study, he 
determined that there was a direct 
bidirectional causality relationship 
between these two concepts (Günana, 
2004). He also recommended that 
other factors should be taken into 
account in order to reach more 
detailed results.

Various studies have been 
conducted around the world on 
the impact of defence spending on 
infl ation. Although this eff ect varies 
from country to country, it is evaluated 
that it may change with the eff ect of 
the method applied and the current 
economic events of the period.

It is under consideration 
that defence expenditures have a 
positive eff ect on R&D (Research 
and Development) and technological 
development in general, but this is 
used more in the defence sector. It 
is claimed that military spending 
contributes positively to economic 
growth. According to this idea, 
it is seen that the main company 
establishes independent subsidiary 
companies (spin-off s) for innovations 
arising from military activities, 
especially military research, and 
technical development (Cappelen, 
Gleditsch, & Bjerkholt, 1984).

Most of the large companies 
in the United States grow through 
defence industry-related tenders 
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owned by the Ministry of Defence. 
When the eff ect of defence 
expenditures on sectoral growth 
and intensity of economic power 
is analyzed, it is seen that defence 
tenders are undertaken by large 
companies. Post-war economy, 
rapidly growing industries of 
aviation and space electronics 
communications developed through 
R&D and defence spending in fi nal 
production (Reich, 1972).

The most contributing eff ect of 
defence industry investments is that 
it sheds light on new investors and 
activates idle and unused resources. 
The degree of benefi ting from these 
investments is directly related to how 
eff ectively and effi  ciently these idle 
resources are used (Kiziroğlu, 2007). 
If we evaluate the allocation of 
resources  of Turkey, it is assessed 
that it is possible to see positive 
results. Information skills and 
infrastructures of some industrial 
systems, which have not been used 
until today, can be used at the most 
eff ective level. In addition, it has 
contributed to the training of expert 
personnel in the defence industry. 
Local participation in defence 
industry projects has been achieved 
at a maximum rate. The return of the 
resources used in the investments 
made in the defence industry in 
accordance with the “Off -Set” 
agreements are also guaranteed 
(Kiziroğlu, 2007).

The expenditures made by 
developing countries to meet the 
defence needs are more dependent 
on foreign sources compared to other 
public expenditures such as education 
and health. This situation creates a 
budget defi cit and negatively aff ects 
the balance of payments (Chan, 1985). 

Sezgin (2004) using 1979-
2000 period data of defence spending 
made a study of the eff ects of 
Turkey’s arms imports and external 
debt data. The results show that there 
is a negative relationship between 
foreign debt and defence spending in 
the long run, but when arms imports 
and equipment expenditures are 
considered separately, they become 
insignifi cant as a coeffi  cient. Short-
term external debt is directly related 
to Turkey’s arms imports. Turkey’s 
foreign debt is one of the results 
for defence expenditures of Turkey 
(Sezgin, 2004).

3.1. Theoretical approaches 
related to defence spending

Factors aff ecting economic 
growth have been investigated in 
many studies. Diff erent conceptual 
and methodological perspectives 
have been used, and these studies 
emphasize diff erent sets of 
explanatory parameters and provide 
information about the sources of 
economic growth. There are basically 
two theoretical approaches regarding 
defence expenditures. These are 
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Military Keynesian approach and 
Neoclassical approach theory.

The term military 
Keynesianism refers to economic 
policies in which the government 
allocates a large amount of budget 
to defence spending to stimulate 
economic growth (Custers, 2010). It 
is similar to the Keynesian model of 
Economy introduced by the British 
economist John Maynard Keynes. 
According to Keynes Theory, 
consumer demand is one of the 
conditions of economic growth. If 
an economy is expanding and a large 
group of workers are employed, 
households will have more income 
through the working sector and 
then consumption expenditure will 
increase, but if a contracting economy 
and a large group of workers become 
unemployed, household income will 
fall and consumption expenditure will 
decrease. Keynes Theory supports 
expansionary fi scal policy. The 
government spends infrastructure 
training and unemployment benefi ts 
as the main vehicle for defence. 
In addition, it is seen that extreme 
Keynesian policies increase infl ation 
(Picatinny Arsenal, 2017) (Sanyang, 
2019).

In a study based on Keynesian 
theory, the structure of 50 developing 
and underdeveloped countries was 
examined and the spin-off  eff ect 
was mentioned, which defends that 
the technological structure of the 

country can be improved with R&D 
activities. In less developed countries, 
security forces are generally the most 
modern organizations in the country. 
Security forces can accelerate the 
development of the defence industry 
through research and development 
activities (Deger, 1986).

Critics have also been criticized 
for this theory for the excessive share 
allocated to defence spending and 
insuffi  cient spending on other public 
areas. However, there is an opinion 
that if enough shares are allocated to 
other public expenditures, suffi  cient 
employment can be created. In 
addition, the extra defence spending 
in peacetime is thought to lead the 
country to the brink of war, and this 
situation is thought to encourage ideas 
such as militarism and nationalism 
(Mat, 2020).

The other theory is the 
neoclassical approach theory. 
Contrary to the “Military Keynesian 
Theory”, this theory is an approach 
based on the negative impact 
of security-related expenditures 
(Dunne & Nikolaidou, 2005). The 
neo-classical growth theory states 
that a stable economic growth can 
be achieved with the proper use 
of the three driving forces. These 
forces are considered to be labor 
force, capital, and technological 
opportunities. The theory states 
that a state of equilibrium can be 
achieved by varying the amount of 
labor and capital in the production 
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function. Moreover, it is stated 
that economic growth cannot 
be achieved without advances 
in technology, so technological 
changes have a signifi cant impact 
on the economy. 

Three important predictions 
have been made according to the 
neo-classical growth theory. First, 
increasing capital over labor brings 
economic growth because giving 
more capital can make people more 
productive. Second, poor countries 
with less capital per capita in terms of 
faster growth tend to grow faster than 
rich countries with suffi  cient capital 
because every investment in capital 
yields higher returns. Third, because 
the return on capital decreases, 
economies reach a steady state where 
any increase in capital no longer 
creates economic growth. According 
to the theory of Robert Solow and 
Trevor Swan, a steady state is a point 
where investment equals depreciation 
and may arise during the growth 
period of the economy (Swan, 1956) 
(Solow, 1956).

Within the framework of 
these theoretical approaches, the 
perspectives that defence expenditures 
have positive and negative eff ects 
have been developed by researchers.

A group of academics argue 
that defence spending promotes 
economic growth (Benoit, 1973, 
1978) (DeRouen, 1994) (Ateşoğlu 
& Mueller, 1990; Biswas, 2019). As 
an organizational force, helping the 

modernization process, the Armed 
Forces contributes to technological 
progress. It also establishes special 
organizations that encourage 
R&D, which creates new skills 
when insuffi  cient resources are 
available, and creates demand for 
industries that are in trouble due to 
underemployment. That is, defence 
spending increases aggregate 
demand and purchasing power, and 
also produces positive externalities. 
Defence spending creates new jobs 
and new contracts that increase 
the purchasing power of workers. 
Increased purchasing power will lead 
to more demand. Defence spending 
helps economic growth through the 
process of increasing total demand 
and employment (DeGrasse, 1983).

Another group of academics 
argues that defence spending has 
a negative impact on economic 
growth, as it puts too much burden 
on the general budget. Military 
spending had a small positive impact 
on growth with modernization 
eff ects, but on the savings side, it had 
a larger negative impact. As the latter 
outweighs the fi rst, the net eff ect on 
growth rate becomes negative (Değer 
& Smith, 1983).

Weapons and investment trading 
can be explained by two diff erent 
types of business transactions. The 
fi rst type of exchange is a budget 
exchange (Cappelen et al., 1984). 
Generally, government spending is 
fi nanced through taxes or printing 
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new money. Since defence spending 
is government spending, each 
increase in defence spending implies 
either a heavier tax burden, a larger 
government budget defi cit, or both 
(Chan, 1987)(Chan, 1985, 1987). A 
country’s capacity to provide capital 
resources for future productive 
capacities depends on savings and 
investment. Because it is thought that 
the increase in defence expenditures 
will decrease the available funds for 
the planned investment.

The second type of barter occurs 
because the defence sector takes 
a signifi cant share of capital stock 
and natural resources (Ram, 2018). 
For example, the defence industry 
owns most of the capital equipment 
structures and stocks. Most of these 
capital goods could be used for 
productive investment. Moreover, 
the Armed Forces use resources 
that could be used in other ways for 
military purposes such as training. 
In addition, military spending tends 
to demand more imports than other 
public spending in developing 
countries and thus contribute more 
negatively to the budget. In the long 
run, they will increase domestic 
infl ation or problems in the balance 
of payments, which will reduce the 
competitiveness of the economy in 
international trade.

4. METHOD
In this chapter the relationship 

between Turkey’s defence spending 

and economic growth in the period 
of 1999-2019 is explained by time 
series analysis. By applying the 
‘Extended Dickey Fuller (ADF) 
Unit Root, Phillips Perron (PP) 
Unit Root, Johansen Cointegration, 
Engle Granger and Toda and 
Yamamoto Causality’ tests, the 10th

version of EViews program is used 
to investigate the relationship as a 
method of the study.

The aim of the research is 
how the defence spending has a 
relationship with the economic 
growth rates in Turkey. In the research 
two variables - Defence expenditures 
and Growth Rate- are analyzed with 
time series analysis.

Turkey’s defence spending 
between 1999-2019 years and the 
growth rate were analyzed in the 
study. Defence expenditure data of 
Turkey was taken from Stockholm 
International Peace Institute (SIPRI), 
growth rate data was taken from 
World Bank Indicator.

Descriptive information will 
be displayed with the abbreviations 
written below.

Defence Expenditures: LNSAV
Economic Growth: LGSYH_BO

The variables used in the E-views 
program are not linear in level values 
and generally become linear when 
their logarithm is taken (Göktaş, 
2015). For this reason, the logarithmic 
values of the series are included in the 
analysis instead of the level values.
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Table 1. Descriptive Statistics

LGSYH_BO LNSAV

Observation 21 21
Mean 11.75 4.09
Maximum 11.98 4.31
Minimum 11.30 4.02
St. Deviation 0.22 0.08
Skewness -0.85 1.60
Kurtosis 2.20 4.69
Jarque-Bera 3.10 11.46
Probability 0.21 0.01

In Table 1, whether the series 
is normally distributed or not it is 
evaluated according to Skewness, 
Kurtosis and Jarque-Bera statistics. 
When the skewness coeffi  cients are 
interpreted, the value of skewness 
equal to zero indicates that the series 
has a normal distribution, while the 
skewness value greater than zero 
indicates that the series is positively 
skewed and less than zero indicates 
that the series is negatively skewed 
(Kapusuzoğlu & Karan, 2010). 
Considering the skewness values, the 
growth rate (LGSYH_BO) is skewed 
negatively because the skewness 
value is (-0.85), and the defence 
expenditure (LNSAV) variable is 
positively skewed because it is 1.60 
greater than zero. If the kurtosis 
value of the series is greater than 3, 
it indicates that the series is sharp 
and less than 3 indicates that the 
series is fl attened. Since the kurtosis 
coeffi  cient is greater than zero (2.20 

and 4.69, respectively), the growth 
rate is fl attened, and the defence 
expenditure variable is sharp.

4.1. Unit root test and analysis
Before interpreting the 

causality relationship between 
variables, it is necessary to test the 
stationarities of the variables in the 
series in order to make more precise 
predictions.

The hypotheses established in 
the stationarity analysis determined 
using the ADF and PP test is as 
follows.

H0: Time series are not 
stationary,

H1: Time series are stationary.

Table 2. ADF and PP Unit Root 
Test Level

Le
ve

l

Variable ADF PP

In
te

rc
ep

t

LGSYH_
BO

-1.54(0) -1.54(0)

p/0.4934 p/0.4934

LNSAV
1.38(0) 1.077(2)

p/0.9981 p/0.9957

In
te

rc
ep

t +
 T

re
nd LGSYH_

BO

-0.495(0) -0.495(0)

p/0.9746 p/0.9746

LNSAV
-0.017(0) 0.375(1)

p/0.9927 p/0.9976

Values of *, ** and *** show 
signifi cance at 1%, 5% and 10% 
levels, respectively. 

According to Table 2, it is 
determined that the variables are 
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not stationary in both ADF and PP 
tests in the model with constant 
level values. Both variables are unit 
rooted. Similar results were obtained 
in the fi xed and trended models of 
the same variables. It is determined 
that the variables are not stationary 
in ADF and PP tests, that is, they are 
unit rooted.

Table 3. ADF and PP Unit Root 
Test 1st Diff erence

1st
 D

iff 
er

en
ce

Variable ADF PP

In
te

rc
ep

t

LGSYH_
BO

-1.456(2) -3.382(0)

p/0.5305 p/0.025**

LNSAV
-1,147(1) 3.189(2)

p/0.6729 p/0.037**

In
te

rc
ep

t +
 T

re
nd LGSYH_

BO

-3.678(0) -3.635(4)

p/0.0496** p/0.0536***

LNSAV
-5.692(0) -5.692(0)

p/0.0011* p/0.0011***

The ADF and PP tests are 
repeated by taking the diff erence 
from the fi rst order due to the fact 
that the variables are unit rooted, 
and the ADF test with the Growth 
Rate (LGSYH_BO) constant is unit 
rooted, and it is stable at the level of 
5% in the PP test. In the fi xed and 
trend model, it is found to be stable 
at the level of 5% in the ADF test 
and at the level of 10% in the PP 

test. Defence Expenditures (LNSAV) 
variable is found to be stable at the 
level of 5% in the PP test in the fi xed 
model, while it is stable at the level 
of 1% in the ADF and PP tests in the 
fi xed and trend models.

4.2. Engle-Granger cointegration 
test and analysis

One of the phenomena 
encountered in time series is that 
non-stationary data in tests using 
variables cause spurious regression 
problems. There are two ways to 
prevent this situation. The fi rst is 
to test the series by making them 
static and the most commonly used 
method of stationarization is to take 
the diff erence of variables. However, 
this destroys the long-term properties 
of the manipulated variables. 
(Kızılkaya, 2018). In order for the 
analysis of tests using non-stationary 
variables to be meaningful and to 
give real results, there should be a 
cointegration relationship between 
these variables.

While Engle-Granger 
cointegration test investigates the 
long-term relationship between 
two variables, it is assumed that 
all variables used in the model are 
stationary in the same order. In other 
words, after applying unit root tests 
for each variable, it is necessary to 
fi nd out that they are stationary in 
the same order. Otherwise, Engle-
Granger approximation cannot be 
used if they are stationary to diff erent 
degrees.
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The hypotheses established in 
the analysis created using the Engle-
Granger cointegration test are as 
follows.

H0: There is no long-term 
cointegration relationship between 
variables

H1: There is a long-term 
cointegration relationship between 
variables.

Table 4. Engle-Granger 
Cointegration Test Results

Dependent 
Variable LGSYH_BO LNSAV

Tau/t Statistic 
Value -1.587618 0.792822 

Possibility 0.7299 0.9991 
Z Statistic 
Value -3.292889 1.924673 

Possibility 0.8512 0.9991 

According to Table 4, 
Engle-Granger cointegration test 
is conducted among variables. 
According to the result of this test, the 
H0 hypothesis is accepted because the 
probability value of both variables is 
greater than 0.05. In other words, it is 
concluded that there is no long-term 
co-integration relationship between 
variables.

4.3. Toda and Yamamoto causality 
test and analysis

If there is a time-dependent 
delayed relationship between the 
two variables, one of the tests 
used to statistically determine the 

direction of the causality of the 
relationship is the Toda Yamamoto 
causality test. Although there are 
various diff erences of opinion in the 
conceptual defi nition of causation, it 
is agreed that this concept establishes 
a relationship between cause and 
eff ect. Causality analysis is generally 
based on the following assumption: 
the future cannot be the cause of the 
past. Precise causality is possible 
only if the past causes the present or 
the future. The cause always happens 
before the eff ect. This requires a time 
delay between cause and eff ect.

The hypotheses established in 
the analysis created using the Toda 
and Yamamoto causality test are as 
follows.

H0: There is no un idirectional 
relationship of Toda and Yamamoto 
causality from defence spending to 
growth rates.

H1: There is a one-way 
relationship of Toda and Yamamoto 
causality from defence spending to 
growth rates.

Table 5. Toda Yamamoto Causality 
Test Results

Test Statistic Value df Probability 
Chi-square 3.764.201 2 0.1523 

According to the test results, 
the probability value is found to be 
0.1523. Since this probability value 
is greater than 1%, 5% and 10% 
signifi cance values, H1 hypothesis 
is rejected and H0 hypothesis “There 
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is no one-way Toda and Yamamoto 
causality relationship from defence 
expenditures to growth rates” has 
been accepted. 

5. CONCLUSIONS

The relationship between 
defence spending and economic 
growth has always been a debated 
topic in the economics literature. 
The eff ect of defence expenditures 
on economic growth is examined by 
Toda-Yamamoto causality analysis 
and Engle-Granger cointegration 
analysis for Turkish economic data. 
As a result of the study, it is concluded 
that there is no relationship between 
the relevant variables in the long term 
and there is no causality relationship 
in the short term. 

The reason for the absence of 
a relationship or causality between 
variables is due to the reason that 
other economic indicators are ignored. 
In order to overcome the defi ciency 
of the theoretical model, which is 
the most important limitation of the 
study, researches that include other 
economic variables other than growth 
may be developed. As a result of this 
study, it is thought that other economic 
variables could have an impact on 
economic growth, and conducting 
studies covering more countries 
and a longer period, including other 
variables, will be useful in terms of 
testing the consistency of the results 
of this study.
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