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Abstract 

Allocating a portion of national income to defense spending can have varying impacts on the economy. This issue has been the 
subject of extensive academic debate, with numerous studies analyzing the connection between defense expenditure and 
economic growth through a range of methodological approaches. However, a consensus has yet to be reached among scholars 
regarding whether such spending promotes or inhibits economic development. This study aims to investigate the potential effects 
of defense expenditures on economic growth in Türkiye from 1990 to 2021, employing Barro’s (1990) theoretical framework. The 
analysis utilizes the autoregressive distributed lag (ARDL) approach and the Bayer-Hanck (2013) cointegration method to examine 
the relationship between the variables. Furthermore, the ARDL and dynamic ordinary least squares (DOLS) models are employed 
to estimate the long-term coefficients. The empirical findings indicate that defense expenditures exert a negative impact on 
economic growth. In contrast, population growth, human capital, and gross fixed capital investment demonstrate a positive and 
statistically significant relationship with economic growth. 
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1. Introduction 

Maslow’s (1943) hierarchy of needs theory conceptualizes physiological needs as fundamental necessities, 
encompassing “security needs”. According to Maslow (1943), the fulfillment of security needs enables individuals to 
interact effectively within society (Şengöz, 2022). In this context, governments allocate a portion of their defense 
expenditures to the establishment and maintenance of armed security forces to safeguard their citizens (Dunne et al., 
2008). From this perspective, ensuring both internal and external security represents a fundamental responsibility of 
the state (Öztekin, 2015). 

 A fundamental responsibility of the state is to ensure both internal and external security by providing defense services, 
which are classified as pure public goods. Public goods supplied by the state are characterized by non-rivalry and 
indivisibility, meaning they are accessible to all citizens without exclusion (Barış and Barlas 2017). Allocations for defense 
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services constitute a significant component of public expenditures, often accounting for a considerable share of the 
national budget and exerting an influence on macroeconomic dynamics (Taşdelen, 2022). 

The role of the state in economic affairs and its potential impact on economic growth has been a longstanding subject 
of scholarly debate. Classical and neoclassical economists argue that the state’s involvement in the economy should be 
minimal, limited to essential functions such as diplomacy, justice, maintaining public order, and providing infrastructure 
services. In contrast, Keynesian growth theory advocates for a more active role of the state, asserting that increased 
public expenditure contributes positively to economic growth (Sen, 2007). 

Endogenous growth models suggest that economic growth is primarily driven by intrinsic market factors while 
recognizing the diverse roles the state can play in fostering long-term development (Ercan, 2002). Romer (1986) 
underscores the significance of state policies in supporting the R&D sector, which generates broader societal benefits. 
Similarly, Lucas (1988) emphasizes the state’s critical role in allocating a larger share of public expenditures to education, 
thereby increasing enrollment rates and promoting human capital development. Additionally, Lucas highlights the 
importance of state-supported R&D initiatives, patent systems, and mechanisms to safeguard intellectual property 
rights as fundamental drivers of innovation and economic growth (Sen, 2007). 

The relationship between defense expenditure and economic growth has been a subject of ongoing debate among 
economists. According to the Stockholm International Peace Research Institute (SIPRI) (2023), global defense 
expenditure has reached unprecedented levels, highlighting the significance of this relationship. Various theoretical 
perspectives seek to explain this connection, including Military Keynesianism and the neoclassical economic approach 
(Dunne et al., 2001; Hacılıoğlu, 2004). 

The Military Keynesian perspective argues that increased defense spending generates positive externalities in key 
sectors such as education, technology, infrastructure, and industry, thereby stimulating economic growth (Benoit 1973; 
Yıldırım et al. 2005; Wijeweera and Webb 2011; Şimşek and Öcal 2016). More broadly, Keynesian theory suggests that 
defense expenditure enhances aggregate demand through a multiplier effect, subsequently expanding production 
capacity and fostering economic growth (Abu-Bader and Abu-Qarn 2003). 

Conversely, the neoclassical approach posits that increased defense expenditure may adversely impact economic 
growth by crowding out private investment and more productive public sector expenditures (Looney 1995; Dunne et 
al., 2005). Neoclassical theorists contend that scarce resources should be allocated to sectors such as education and 
healthcare, as channeling them into defense spending may generate negative externalities (Bright 2016). Moreover, 
diverting resources away from productive investments toward defense expenditures may impede human capital 
accumulation, thereby constraining long-term economic growth (Looney 1995). Empirical evidence supporting this 
perspective is found in studies conducted by Galvin (2003), Mylonidis (2008), and Chang et al. (2011).  

Various models have been employed to analyze the relationship between defense expenditure and economic growth, 
including the extended Solow model, the Feder-RAM model, and the Barro model (Dunne et al. 2005). Seminal work 
initiated extensive research on this relationship; however, the literature remains inconclusive regarding both the 
direction and magnitude of the effect (Benoit’s 1973; Benoit’s 1978). This study investigates the relationship between 
defense expenditure and economic expansion in Türkiye using the Barro-type growth model, the ARDL approach 
(Pesaran et al., 2001), and the Bayer-Hanck cointegration method (Bayer and Hanck, 2013). 

Feder (1983) developed a supply-oriented model to analyze the effects of exports on economic growth by dividing 
underdeveloped countries into export and non-export sectors. In an alternative study, Feder (1983) introduced a model 
aimed at exploring the relationship between military expenditure and economic growth in less developed countries 
(Sezgin, 1997).  

Additionally, Ram (1986) and Biswas and Ram (1986) proposed a model that explains the positive link between defense 
expenditures and growth through two primary mechanisms: (1) defense expenditures positively contribute to overall 
economic performance, and (2) the defense sector exhibits higher efficiency relative to other sectors. As a result, 
reallocating resources toward the highly efficient defense sector can enhance overall economic growth (Başar and Künü 
2012). 



Haydar Kuzucu, Oktay Kızılkaya     229 
The Feder-Ram model conceptualizes the economy as being composed of two distinct sectors: the defense sector (M) 
and the civilian, non-defense sector (C) (Sezgin, 1997). Based on this framework, the total output of the economy and 
the total production function can be represented as follows: 

                                                                          𝑌𝑌 =  𝑌𝑌𝐶𝐶  + 𝑌𝑌𝑀𝑀                                                              (1) 

                                                                          𝑀𝑀 =  𝑀𝑀 (𝐾𝐾𝑀𝑀 ,  𝐿𝐿𝑀𝑀)                                                        (2) 

                                                                          𝐶𝐶 =  𝐶𝐶 (𝐾𝐾𝐶𝐶 ,  𝐿𝐿𝐶𝐶 ,𝑀𝑀)                                                      (3) 

As indicated in equations (1), (2) and (3) “YC” is the output of the civilian (non-defense) sector, “YM” is the output of the 
military (defense) sector, “K” represents the stock of capital while “L” represents labor. Although both sectors utilize 
homogeneous labor and capital, the model also incorporates the external effects of military production on civil 
production and acknowledges differences in factor productivity (Biswas and Ram 1986). In addition to the separate 
production functions for the defense sector (M) and the non-defense civil sector (C), the total output (Y) produced from 
labor (L) and capital (K) inputs is represented as follows (Ram 1995): 

                                    𝐿𝐿 = 𝐿𝐿𝑀𝑀  + 𝐿𝐿𝐶𝐶 ,   𝐾𝐾 = 𝐾𝐾𝑀𝑀  + 𝐾𝐾𝐶𝐶 , 𝑌𝑌 = 𝑀𝑀 + 𝐶𝐶                                                (4) 

The model separates labor inputs into ML for the military sector and CL for the civilian sector, and capital inputs into 
MK for military use and CK for civilian use. This classification is designed to demonstrate how military production 
influences the civilian sector differently and to emphasize the structural distinctions between the two sectors (Biswas 
& Ram, 1986; Atilla, 2019). 

                                          𝑀𝑀’𝐾𝐾 / 𝐶𝐶’𝐾𝐾 =  𝑀𝑀’𝐿𝐿 / 𝐶𝐶’𝐿𝐿 =  1 +  𝛿𝛿                                                       (5) 

In equation (5), the two-sector Feder–Ram model is presented. Here, “δ” represents the difference in factor 
productivity, “CM” denotes the impact of defense expenditures on the civil sector, “Ỳ” stands for total output, “I/Y” 
represents the ratio of investments contributing to economic growth, and “M/Y” indicates the ratio of defense 
expenditures to GDP. On the other hand, when the differential productivity factor of defense expenditures is separated 
from the externality effect using (θ), the model takes the form of the threshold equation (8) (Biswas and Ram 1986). 

                                                         Ỳ = 𝑎𝑎(𝐼𝐼/𝑌𝑌) + 𝛽𝛽(Ĺ) + � 𝛿𝛿
1+𝛿𝛿

𝐶𝐶𝑀𝑀� (Ṁ(𝑀𝑀/𝑌𝑌))                                               (6) 

                                                          Ỳ = 𝑎𝑎(𝐼𝐼/𝑌𝑌) + 𝛽𝛽(Ĺ) + � 𝛿𝛿
1+𝛿𝛿

+𝐶𝐶𝑀𝑀� (Ṁ(𝑀𝑀/𝑌𝑌))                                           (7) 

                                                        Ỳ = 𝑎𝑎(𝐼𝐼/𝑌𝑌) + 𝛽𝛽(Ĺ) + � 𝛿𝛿
1+𝛿𝛿

+ 𝜃𝜃� (Ṁ(𝑀𝑀/𝑌𝑌)) + 𝜃𝜃 Ṁ                                  (8) 

Variants of equations (7) and (8) have been estimated using cross-sectional country data (Biswas and Ram 1986), 
country-specific time series data (Huang and Mintz 1991; Ward et al. 1993; Sezgin 1997), and panel data (Murdoch, Pi 
and Sandler 1997) (Dunne et al. 2005). The theoretical and econometric weaknesses of the Feder–Ram model are as 
follows (Dunne et al. 2005; Atilla 2019): 

1. The differences in marginal factor productivity across sectors, as specified in Equation (6), give rise to interpretational 
issues. In econometric studies, a non-zero estimated “δ” leads to an interpretation where one sector is seen as “less 
efficient” or “less effective” than the other. 

2. There are difficulties in calculating the inter-sectoral organizational inefficiencies inherent in the model's structure.  

3. Another weakness stems from the econometric specification of the regression equations. In equations (7) and (8), it 
is unclear which factors influence the error term, and there is no variable representing technological progress apart 
from the military externality. 

4. In the Feder-Ram equation, placing defense expenditures on the right-hand side leads to an over-determination 
issue. This is because, even if the defense expenditure variable is held constant, the resulting increase in total output 
may still be driven by defense expenditures.  

5. The last two variables in this model may lead to multicollinearity, resulting in large standard errors and erroneous 
estimates of the externality parameter. Moreover, in time series analysis, the lagged values of total output are an 
important determinant of growth; the absence of lagged variable terms further complicates the model. 
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The Feder-Ram model, originally developed by Ram (1986) and Biswas and Ram (1986), has been extensively examined 
within the empirical literature investigating the nexus between defense expenditure and economic growth (Alexander, 
1990; Alexander, 1995; Ward et al., 1991; Huang & Mintz, 1990; Sezgin, 1997). Critiques of its theoretical and 
econometric foundations have resulted in the development of several alternative specifications (Heo, 2010).  

Feder (1983) developed an approach that was widely used to explain the relationship between exports and growth as 
well as public expenditures and growth; however, it is now seldom used outside of studies on defense expenditures and 
growth (Dunne et al. 2005). In 1992, Mankiw, Romer, and Weil introduced a new model by incorporating human capital 
into the Solow growth model, which is referred to as the “Extended Solow Model” (Mankiw et al. 1992). The main 
reason for including human capital in this model was to clarify the impact of savings and population on growth, as their 
effects were not fully understood despite the inclusion of human capital in savings and population variables. Therefore, 
incorporating human capital allowed for a better understanding of these dynamics (Hacıbebekoğlu 2019).   

The Extended Solow Model was first employed to determine the impact of defense expenditures on growth by Knight 
et al. (1996). Its fundamental assumption is that the defense expenditure share, denoted by the series m = M/Y, affects 
growth through a productivity parameter that controls labor-augmenting technological change (Dunne et al. 2005). This 
model is derived from the neoclassical aggregate production function (Auger et al. 2017; Atilla 2019). 

                                                                               𝑌𝑌(𝑡𝑡)  =  𝐾𝐾(𝑡𝑡)  𝑎𝑎[𝐴𝐴(𝑡𝑡)𝐿𝐿(𝑡𝑡)]  1−𝑎𝑎                                                  (9) 

In the equation above (9), “Y” denotes total real output, “K” represents the real capital stock, “a” is partial productivity, 
“L” indicates labor, and “1 – α” corresponds to the partial productivity of labor. “A” stands for the technological progress 
coefficient. The technological progress coefficient has been re-derived to encompass the externalities of defense 
expenditures as follows.   

                                                                             𝐴𝐴(𝑡𝑡)  =  𝐴𝐴0𝑒𝑒𝑔𝑔𝑔𝑔 𝑚𝑚(𝑡𝑡) 𝜃𝜃                                                                   (10) 

The model incorporates the exogenous Harrod-neutral rate of technological progress, denoted as“egt” which represents 
the share of defense spending in GDP. According to Equation (10), a permanent shift in the military expenditure ratio 
does not affect long-run growth but may lead to a short-run rise in per capita income. A defense-inclusive variant of the 
Extended Solow Model is represented in Equation(11)(Heo 2010).   

∆𝑙𝑙𝑙𝑙𝑙𝑙(𝑡𝑡) = 𝛽𝛽 0 + 𝛽𝛽 1𝑙𝑙𝑙𝑙 𝑦𝑦(𝑡𝑡 − 1) +  𝛽𝛽 2 𝑙𝑙𝑙𝑙 𝑠𝑠 +  𝛽𝛽 3 𝑙𝑙𝑙𝑙(𝑛𝑛 + 𝑔𝑔 + 𝑑𝑑) +  𝛽𝛽 4 𝑙𝑙𝑙𝑙 𝑚𝑚(𝑡𝑡) + 𝛽𝛽 5 𝑙𝑙𝑙𝑙 𝑚𝑚(𝑡𝑡 − 1) + 𝜀𝜀                                                                                                 

In this model, “∆” represents the difference (or change), “y” denotes national income, “s” is the share of private sector 
savings in GDP, “g” stands for technological progress, “n” is the growth rate of the labor force, “d” represents capital 
depreciation, and “m” is the share of defense expenditures in GDP. 

Dunne, Smith, and Willenbockel (2005) advocated the Extended Solow Model over the Feder–Ram model because it 
possesses several strengths. By incorporating both the current and lagged values of defense expenditures, the model 
gains a more dynamic structure, allowing for the testing of the lagged effects of defense spending. However, this 
approach introduces a multicollinearity problem. Moreover, while the Extended Solow Model retains some advantages, 
it loses the strong aspects of the Feder–Ram model by omitting non-defense government expenditures, thereby 
neglecting the externality effects of defense spending (Heo 2010). 

Barro (1990) argued that policymakers could enhance long-run economic growth by adhering to public policies that do 
not rely on external factors. According to Barro (1990), an increase in public expenditures generates two distinct effects. 
Initially, the rise in public spending exerts pressure on the private sector, which might have a negative impact on growth. 
Subsequently, the increase in public expenditures leads to improvements in private sector productivity and 
consequently a rise in the growth rate. Barro (1990) also posited that there exists an optimal level of public expenditures, 
beyond which further increases would adversely affect growth. He further asserted that the optimal government size is 
achieved when marginal costs and marginal benefits are equal.  The primary motivation behind Barro (1990)’s study 
was to identify the impact of externalities—such as public expenditures and taxes—on the private sector (Taşar 2015). 
Since the main source of financing for public expenditures is tax revenue, an increase in taxes adversely affects savings, 
thereby negatively impacting growth (Barro 1990).  

Conversely, a reduction in tax rates is expected to support economic growth and stimulate private sector R&D activities 
(Erdoğan and Canbay 2016).  Devarajan et al. (1996), using data from 43 countries covering the period from 1970 to 

(11) 
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1990, modified the growth model developed by Barro (1990) to propose a new equation. This new model was argued 
to yield more robust estimates when compared with the Feder–Ram and Solow models, due to a series of theoretical 
and econometric issues present in the latter models (Dimitraki and Ali 2015).   Barro (1990)’s growth model possesses 
several strengths relative to other models, as summarized by Yakovlev (2007): 

1. It explicitly allows for the influence of various government expenditures financed by taxes on output through 
production.  

2. It facilitates the measurement of efficiency and productivity in public expenditures and helps identify the 
distortionary effects of taxation.  

3. It permits the investigation of nonlinear effects between public expenditures and economic growth.  

4. Although numerous models exist regarding the effects of different components of government spending on 
economic growth and many of these econometric models are quite complex, Barro’s (1990) model is comparatively 
simple and straightforward (Devarajan et al. 1996).    

Due to these strengths, Yakovlev (2007) recommended the use of the Internal Barro model for determining the direction 
of the relationship between defense expenditures and economic growth. Assuming that the nexus between military 
expenditure and economic growth dynamics, the function φi = [φ1(η1), φ2] is defined as follows (D’Agostino et al. 2019): 

                                                                   ∑ ∅2
𝑖𝑖=1 𝑖𝑖 = 1 ⟹∅1(𝜂𝜂1) = 1 − ∅2                                                  (12) 

Here, “φ1” represents the share of defense expenditures in GDP, and “η1” is the independent variable. The function 
φ1(η1) shows the effect of the defense expenditure component on the growth rate. The components of government 
expenditures depend on their relative shares φi and output elasticities. The partial derivative of γ with respect to φ1(η1) 
is given as follows:   

                                                                ∂γ
∂∅1(η1) = � a

∅1(η1) −
β
Ø2
� λ                                                                     (13) 

In this expression, the sign of the partial derivative depends on the parameters within the brackets. For example, if the 
military spending component φ1 exhibits a positive partial derivative, it is classified as “productive” and is associated 

with a required level of output: 𝜕𝜕𝜕𝜕
𝜕𝜕∅1(𝜂𝜂1)  ≥ 0 

                                                                                 ∅1
(η1)
∅2

 ≤ a
β
                                                                               (14) 

Conversely, if defense expenditures are deemed inefficient, then:  𝜕𝜕𝜕𝜕
𝜕𝜕∅1(𝜂𝜂1) ≤  0 

                                                                               ∅1
(η1)
∅2

 ≥ a
β
                                                                                  (15) 

This formulation allows for the impact of an exogenous shock affecting one of the components to be captured (in this 
case, the share of defense expenditures in GDP will be analyzed). This study distinguishes itself by utilizing Barro’s (1990) 
growth model alongside the ARDL (2001) and Bayer-Hanck (2013) tests, which have not been widely applied in this 
context. Earlier studies using the Feder-RAM and extended Solow models have been criticized for inadequately 
capturing the relationship between defense expenditure and economic growth (Dunne et al. 2005).  

By employing a Barro (1990) type growth model, this study seeks to contribute to the literature.  The study is organized 
into four sections. The introduction discusses the theoretical framework linking defense expenditure and economic 
growth. The second section reviews relevant literature and outlines empirical analyses of the relationship. The third 
section presents the analysis results, comparing them with findings from previous studies. Finally, solutions and 
suggestions for further studies were identified. 

2. Literature 

Research on the nexus between military expenditure and economic growth dates back to the early 1970s. One of the 
first significant empirical studies, conducted by Benoit (1978), found that defense expenditure positively influences 
economic growth. Since then, the topic has remained a subject of ongoing debate among scholars (Yang et al. 2011).  
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Several studies, including those by You and Looney, Frederick (1983), Lim (1983), and Fai, Annez, and Taylor (1984), 
have presented contrasting findings, suggesting that defense expenditure negatively affects economic growth. A 
common conclusion among these studies is that allocating national income to defense spending—rather than to public 
investments in education, healthcare, and infrastructure—can have adverse effects on economic growth (Gökbunar and 
Yalçınkaya, 2004).   

The literature includes a broad range of empirical and theoretical studies on this relationship. Some studies support the 
Keynesian perspective, which argues that defense spending stimulates economic growth, while others favor the 
neoclassical view, which claims it impedes growth. Several studies, however, conclude that the impact is statistically 
insignificant. This study categorizes the literature into three groups for structured analysis. 

The first group of studies, grounded in the Keynesian approach, posits that defense expenditure exerts a positive 
influence on economic growth. This perspective suggests that military spending generates positive externalities by 
fostering human and physical capital accumulation, infrastructure development, and R&D investments, thereby 
accelerating technological progress (Bekmez and Support, 2015). Among the most influential studies in this category, 
(Emile Benoit 1973; Emile Benoit 1978) conducted an analysis of 44 developing countries over the period 1950–1965 
using a traditional growth model. His findings indicate that defense expenditure positively contributes to economic 
growth. Similarly, Atesoglu and Mueller (1990) employed the Feder-Ram model to assess the relationship between 
defense spending and economic growth in the United States from 1949 to 1989. Their results further corroborate the 
argument that defense expenditure exerts a positive and statistically significant influence on economic growth. 

Sezgin (1997) examined the relationship between defense expenditure and economic growth in Türkiye from 1950 to 
1993 using both supply-side and demand-side models within the Feder-Ram framework. His findings showed a favorable 
impact of defense spending on growth. A later study by Sezgin (2000) confirmed these results. Atesoglu (2002) used 
quarterly data for the U.S. from 1947:2 to 2000:2 and found that increased defense spending positively influenced 
economic growth using Johansen’s VECM. Halıcıoğlu (2004) extended Atesoglu’s model to Türkiye for 1950–2002 and 
similarly found a positive impact. Yıldırım, Sezgin, and Öcal (2005) examined 12 Middle Eastern countries, including 
Türkiye, using the Feder-Ram model and also found a positive relationship. 

In contrast, Yılan and Özcan (2010) used Gregory-Hansen cointegration and Toda-Yamamoto causality analyses on 
Turkish data from 1950 to 2006. They found no long-term relationship, though a unidirectional causality ran from 
economic growth to defense expenditure. Yıldırım and Öcal (2016) evaluated 128 countries (2000–2010) and confirmed 
a favorable impact of defense spending on growth. Korkmaz (2019) segmented countries by religion, finding favorable 
impacts in Christian-majority countries, negative effects in Israel, and no significant effects in Muslim-majority countries. 
Naimoğlu and Uzbek (2022), using Fourier Shin and Shin cointegration tests, concluded that increased defense 
expenditure supports economic growth. Naimoğlu and Uzbek (2022) investigated the defense-growth nexus using 
Fourier Shin and Shin cointegration tests. Their analysis revealed that an increase in defense expenditure contributes to 
economic growth, suggesting a long-term positive relationship between military spending and economic performance..   

The second group of studies, aligned with the neo-classical approach, contends that defense expenditure exerts an 
adverse effect on economic growth.. According to this perspective, military spending diverts scarce resources away 
from productive investments in key sectors such as education, healthcare, and technology, thereby hindering economic 
growth (Eyes 2016). You and Looney (1983) analyzed 44 developing countries from 1950 to 1965 using linear regression 
methods. Their findings suggest that while defense expenditure positively influences economic growth in high-income 
countries, it has a negative impact in low-income countries. Similarly, Lim (1983) examined 54 developing countries 
from 1965 to 1973 using the Harrod-Domar growth model and concluded that military spending negatively affects 
economic growth. Conversely, Fai, Annez, and Taylor (1984), using a demand-side model on 64 countries (1952–1970), 
found a negative effect. Galvin (2003) examined 64 developing countries, including Türkiye, and also reported a negative 
impact. 

Lastly, Palaz and Karagöl (2004) applied Johansen cointegration and Granger causality analysis to Türkiye (1950–2002). 
Their findings further support the neo-classical view, demonstrating that defense expenditure adversely affects 
economic growth.. Aizenman and Glick (2006) conducted an empirical analysis examining the relationship between 
defense expenditure and economic growth in 92 countries, including Türkiye, over the period 1989–1998. Their findings 
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suggest that the impact of military spending on economic growth is conditional on security threats. Specifically, during 
periods of low security threats, defense expenditure has a negative effect on economic growth, whereas in times of 
heightened security threats, it exerts a positive influence. Mylonidis (2008) investigated the economic implications of 
defense expenditure in 14 European countries by employing Barro’s (1990) growth model. Utilizing both cross-sectional 
and panel data analysis for the period 1960–2000, the study found that defense expenditure negatively affects 
economic growth, supporting the neo-classical perspective. Similarly, Dunne and Nikolaidou (2012) analyzed the impact 
of military spending on 15 European Union countries using the Solow-Swan model. Their results indicate that defense 
expenditure has an adverse effect on economic growth, further reinforcing the argument that military spending crowds 
out productive investments.  

Hou and Chen (2013), analyzing 35 developing countries (1975–2009) with GMM, confirmed the adverse effect. 
Shahbaz et al. (2013) found similar results for Pakistan using the ARDL method. Korkmaz (2015) applied panel data 
analysis to 10 Mediterranean countries and found a negative impact as well. Shahbaz et al. (2013) conducted an 
empirical analysis on Pakistan utilizing the ARDL method, concluding that defense expenditure exerts a significant 
negative effect on economic growth. Similarly, Korkmaz (2015) applied panel data analysis to a sample of 10 selected 
Mediterranean countries, finding that military spending negatively impacts economic growth. Lame (2018) used Bayer-
Hanck and Maki cointegration tests on Türkiye (1960–2016) and found significant negative effects. Boztepe (2021), 
using the Smooth Transition Panel Regression Model in 14 Middle Eastern countries (2000–2019), reported that defense 
spending negatively affected economic growth in 11 countries, including Türkiye, though 4 countries showed a positive 
effect. 

Furthermore, a range of studies conducted across different countries using various econometric methodologies—such 
as those by Canbay (2010), Kun (2010), Asiloğlu (2019), Canbay (2020), Torun et al. (2021), Dada et al. (2023), have 
consistently indicated that defense expenditure negatively affects economic growth. Beyond the two primary 
perspectives on the relationship between defense expenditure and economic growth, a third body of research focuses 
on whether a statistically significant association exists between the two variables. For instance, Kollias (1997) used 
Granger causality analysis in Türkiye and found no causal relationship.Similarly, Dritsakis (2004) investigated Türkiye and 
Greece using data from 1960 to 2001, finding a long-term cointegration relationship between defense spending and 
economic growth. However, short-term VECM causality analysis revealed a unidirectional causal link, with economic 
growth influencing defense expenditure in both countries. A broader review of the literature suggests that while 
defense expenditure can influence economic growth, there is no consensus regarding the direction or magnitude of this 
impact (Yeti et al. 2017; Halıcıoğlu 2004). 

3. Data set and Variables 

This study investigates the impact of defense expenditures on economic growth in Türkiye, with a particular focus on 
the direction of this relationship. The analysis utilizes annual data covering the period from 1990 to 2021. The key 
variables included in the study are the ratio of defense expenditures and gross fixed capital investments to gross 
domestic product (GDP), GDP per capita (real GDP based on 2015 fixed prices, in US dollars), total population, and 
human capital. 

Following Barro (1991), who emphasized that high school education serves as a strong indicator of human capital due 
to its positive influence on economic growth, this study adopts the total number of individuals holding general and 
vocational high school diplomas as the human capital variable. Additionally, according to the Keynesian approach, 
population growth is expected to positively impact economic growth by stimulating effective demand (Telatar and Terzi, 
2010). To account for this effect, total population is included as a control variable. The literature reveals a lack of 
consensus on both the impact of defense expenditures on economic growth and the most appropriate measure of 
defense spending—whether in monetary terms or as a proportion of GDP (Brauer 2002). Given this ambiguity, the study 
opts to use the ratio of defense expenditures to GDP to ensure a more standardized comparison across time 

The data on the ratio of defense expenditures to GDP were obtained from the SIPRI database, while information on per 
capita GDP, total population, and the ratio of gross fixed capital formation to GDP was sourced from the World Bank 
databases. Additionally, data representing human capital were compiled from the book Statistical Indicators, 1923–
2013, published by TÜİK (Turkish Statistical Institute), as well as other TÜİK statistical indicators. Table 1 presents an 
overview of the key variables included in the model, providing essential descriptive statistics and sources for each 
variable. 
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Table 1.  Variables Used in the Analysis 

Variables Abbreviations Data Source Time Period 
GDP per capita (real gross domestic product, in 

US dollars, based on constant 2015 prices) PCI World Bank 1990-2021 

Defense expenditures % of GDP DE SIPRI 1990-2021 
Total population POPC World Bank 1990-2021 

Gross fixed capital investment as % of GDP GFCF World Bank 1990-2021 
Human capital HC TSI 1990-2021      

Note: “ln PCI” represents the per capita GDP (in constant 2015 prices/dollars); “lnDE” denotes the ratio of defense 
expenditures to GDP; “ln GFCF” represents the ratio of gross fixed capital formation to GDP; “ln POPC” indicates the 
total population; and “ln HC” stands for human capital. 

4. Model 

In this study, the Barro (1990)-type growth model, initially developed by Barro (1990) and later modified by Mylonidis 
(2008), was used to create the empirical model. The model used in the study is as follows:   

                 𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃) =  𝛽𝛽0 +  𝛽𝛽1𝑙𝑙𝑙𝑙(𝐷𝐷𝐷𝐷ₜ) + 𝛽𝛽2𝑙𝑙𝑙𝑙(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺ₜ) + 𝛽𝛽3𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃ₜ) +  𝛽𝛽4𝑙𝑙𝑙𝑙(𝐻𝐻𝐻𝐻ₜ) +  𝜀𝜀ₜ                    (16) 

Upon examining Equation (16), the variables are defined as follows: “ln(PCI)” represents GDP per capita (2015 constant 
prices in US dollars), “ln(DE)” represents the ratio of defense expenditures to GDP, “ln(GFCF)” represents the ratio of 
gross fixed capital investments to GDP, “ln(POPC)” represents total population, and “ln(HC)” represents human capital. 
“β₀” is the constant term, “t” represents time, and “εₜ” refers to the error term. 

The coefficients β₁, β₂, β₃, and β₄ represent the elasticities of defense expenditures, gross fixed capital investments, 
population, and human capital, respectively.  The analysis was conducted by taking the natural logarithm (ln) of the 
variables in the model. Using the “ln” offers several important advantages, such as addressing issues related to the 
dynamic properties of the variables and interpreting the results as elasticity coefficients (Bhattacharya et al. 2016). 
Therefore, the logarithmic values of the series were used instead of their actual values in the study. Table 2 presents 
the descriptive statistics for the variables used in the model. 

Table 2. Descriptive Statistics 

When examining the information of the variables ln(PCI), ln(DE), ln(GFCF), ln(HC), and ln(POPC) in Table 3, it can be 
observed that ln(POPC) has the highest mean, median, maximum, and minimum values. In contrast, the variable ln(DE) 
exhibits the lowest mean, median, maximum, and minimum values. While the highest standard deviation value is 
associated with ln(HC), it can be seen that the variables ln(GFCF) and ln(POPC) have the lowest standard deviation 
values. 

5. Methodology 

This study’s methodology is two-fold. First, stationarity of the variables is assessed using the Augmented Dickey-Fuller 
(ADF, 1981), Phillips-Perron (PP, 1988), and Zivot-Andrews (ZA, 1992) unit root tests. Second, ARDL (2001) and Bayer-
Hanck (2013) cointegration tests are used to identify any long-term relationships between the variables. 

The ADF (1981) and PP (1988) tests are based on the following hypotheses: 𝐻𝐻₀: 𝛿𝛿 =  0 (The variable has a unit root), 
𝐻𝐻₁: 𝛿𝛿 <  0 (The variable does not have a unit root). Similarly, the basic hypothesis of the ZA (1992) test is: H₀: “There 
is a unit root” H₁: “There is no unit root” (Zivot and Andrews 1992). 

Variables Average Median Maximum Minimum  Std. Dev Number of 
Obs. 

LPCI 8.96 8.95 9.49 8.56 0.29 32 
LDE -3.57 -3.64 -3.18 -4.10 0.28 32 
LGFCF 3.22 3.24 3.39 2.88 0.13 32 
LPOPC 18.04 18.05 18.25 17.81 0.13 32 
LHC 12.49 13.03 14.28 10.37 1.12 32 
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ARDL and Bayer-Hanck cointegration tests help identify extended period relationships. The ARDL test is preferred due 
to its ability to work with I(0) or I(1) series, adaptability to small/large samples, and the advantages of the unrestricted 
error correction model (Narayan and Smyth, 2005). The ARDL bounds test involves three steps: (1) test for cointegration, 
(2) estimate extended period coefficients, and (3) estimate short-term elasticities (Pamuk and Bektaş, 2014).The 
unrestricted error correction model (ECM) created for the first stage of the ARDL approach is shown in Equation (17), 
which represents the version of the error correction model adapted to this study:   

    ∆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡 =  𝑎𝑎0  +∑  𝑚𝑚
𝑖𝑖=𝑡𝑡 𝛽𝛽1𝑖𝑖∆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖 + ∑  𝑚𝑚

𝑖𝑖=𝑡𝑡 𝛽𝛽2𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖  + ∑  𝑚𝑚
𝑖𝑖=𝑡𝑡 𝛽𝛽3𝑖𝑖 ∆𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−𝑖𝑖 +      ∑  𝑚𝑚

𝑖𝑖=𝑡𝑡 𝛽𝛽4𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−1 +
 ∑  𝑚𝑚

𝑖𝑖=𝑡𝑡 𝛽𝛽5𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖  +  𝛽𝛽6𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−1  + 𝛽𝛽7𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−1  +     𝛽𝛽8𝑖𝑖 ∆𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−1 + 𝛽𝛽9𝑖𝑖 ∆𝐿𝐿𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−1 + 𝛽𝛽10𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−1 +
 𝑢𝑢𝑡𝑡                                                                                                         (17) 

In Equation (17), “∆” indicates the first difference of the series, “u” represents the error term, and “m” indicates the lag 
length. Since the ARDL bounds test is based on the lag length of the variables, the appropriate lag length must be 
determined before performing the test (Pesaran et al. 2001). When selecting the lag length, two key points should be 
considered. The first is determining the lag length using the AIC, SIC, and HQ information criteria and selecting the value 
where the information criterion is the smallest. The second is ensuring there is no autocorrelation problem. If the 
selected lag length shows autocorrelation, the second smallest critical value should be chosen as the appropriate lag 
length. If autocorrelation persists, this process is continued until the problem is resolved (Koçak 2014; Karagöl et al. 
2007).   

In his study, Narayan (2004) highlighted that the F-test in the ARDL model has a non-standard distribution, especially 
when factors such as whether the model includes a constant or trend term, sample size, number of variables, and the 
stationarity levels of the variables are considered. The ARDL bounds test is performed to determine the existence of a 
significant long-term relationship between the variables. The F-statistic is calculated within the bounds test (Akel and 
Gazel 2014). The null and alternative hypotheses of the F-test are as follows (Narayan 2004):   

“𝐻𝐻₀: 𝛿𝛿₁ =  𝛿𝛿₂ =  𝛿𝛿₃ =  𝛿𝛿₄ =  𝛿𝛿₅ =  0 (There is no cointegration relationship)” 

“𝐻𝐻₁: 𝛿𝛿₁ ≠  𝛿𝛿₂ ≠  𝛿𝛿₃ ≠  𝛿𝛿₄ ≠  𝛿𝛿₅ ≠  0 (There is a cointegration relationship)”  

The ARDL (Autoregressive Distributed Lag) approach employs two asymptotic critical bounds: I(0), representing the 
lower bound, and I(1), indicating the upper bound. When the computed F-statistic surpasses the I(1) threshold, the null 
hypothesis of no long-term relationship is rejected, signifying the existence of cointegration among the variables. 
Conversely, if the F-statistic falls below the I(0) bound, the null hypothesis is accepted, suggesting the absence of a long-
run association. In cases where the F-statistic lies between these two bounds, the result remains inconclusive regarding 
the presence of a long-term relationship (Alper & Alper, 2017). Upon establishing cointegration, the analysis proceeds 
to the second phase, which entails estimating the long-run coefficients. The modified long-run ARDL model utilized in 
this study is detailed in Equation (18) (Narayan, 2004). 

                𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 =  𝑎𝑎0  + ∑  𝑚𝑚
𝑖𝑖=1 𝛽𝛽1𝑖𝑖 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖 + ∑  𝑚𝑚

𝑖𝑖=1 𝛽𝛽2𝑖𝑖 𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖 +∑  𝑚𝑚
𝑖𝑖=1 𝛽𝛽3𝑖𝑖 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖 +

                   ∑  𝑚𝑚
𝑖𝑖=1 𝛽𝛽4𝑖𝑖𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖 + ∑  𝑚𝑚

𝑖𝑖=1 𝛽𝛽5𝑖𝑖𝐿𝐿𝐻𝐻𝐻𝐻𝑡𝑡−𝑖𝑖 + 𝑢𝑢𝑡𝑡                                                                                                                                 (18) 

After obtaining the elasticity coefficients for the long-term relationship, tests for autocorrelation, heteroscedasticity, as 
well as CUSUM and CUSUMSQ tests are performed to verify the significance of the model (Akel and Gazel 2014). After 
ensuring that there are no issues with the model, the third stage of the ARDL analysis, the estimation of the conditional 
error correction model (ECM) that reveals short-term relationships, is conducted (Gülmez 2015). The adapted form of 
the conditional ECM that captures short-term relationships is shown in Equation (19) (Narayan 2004):   

∆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡 =  𝑎𝑎0  + ∑  𝑚𝑚
𝑖𝑖=𝑡𝑡 𝛽𝛽1𝑖𝑖∆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡−𝑖𝑖 + ∑  𝑚𝑚

𝑖𝑖=𝑡𝑡 𝛽𝛽2𝑖𝑖 ∆𝐿𝐿𝐷𝐷𝐷𝐷𝑡𝑡−𝑖𝑖 + ∑  𝑚𝑚
𝑖𝑖=𝑡𝑡 𝛽𝛽3𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐶𝐶𝑡𝑡−𝑖𝑖 + ∑  𝑚𝑚

𝑖𝑖=𝑡𝑡 𝛽𝛽4𝑖𝑖 ∆𝐿𝐿𝐿𝐿𝐹𝐹𝐹𝐹𝐹𝐹𝑡𝑡−𝑖𝑖 +
 ∑  𝑚𝑚

𝑖𝑖=𝑡𝑡 𝛽𝛽5𝑖𝑖 ∆𝐿𝐿𝐻𝐻𝐻𝐻𝑡𝑡−𝑖𝑖  + 𝛽𝛽6𝑖𝑖𝐸𝐸𝐶𝐶𝐶𝐶𝑡𝑡−1 + 𝑢𝑢𝑡𝑡                                                                                                                                                                            (19) 

The Error Correction Model (ECM) coefficient indicates how much of the deviations from the short-term equilibrium 
will be corrected in the long term. The ECM coefficient must be between 0 and -1 and statistically significant (Alam and 
Quazi 2003).  Bayer-Hanck (2013), recognizing the contradictory results of cointegration tests in the literature, 
developed a new approach by combining the Engle and Granger (1987), Johansen (1988), Boswijk (1994), and Banerjee 
et al. (1998) tests, along with a powerful test based on the Fisher (1932) chi-square distribution (Aktürk et al. 2014).  
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The statistics calculated for the Bayer-Hanck (2013) test are shown in the equation below. Equations (20), (21), and (22) 
express the probability values for the tests “PEG” (Engle and Granger 1987), “PJOH” (Johansen 1988), “PBO” (Boswijk 
1994), and “PBDM” (Banerjee et al. 1998). 

  χ 𝑖̃𝑖2 = −2∑ l n(𝑝𝑝𝑝𝑝)i∈I                                                                                                                                         (20) 

𝐸𝐸𝐸𝐸 −  𝐽𝐽𝐽𝐽𝐽𝐽 =  −2[𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃)  +  𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)]                                                                                                 (21) 

𝐸𝐸𝐸𝐸 −  𝐽𝐽𝐽𝐽𝐽𝐽 −  𝐵𝐵𝐵𝐵 −  𝐵𝐵𝐵𝐵 =  −2[𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃) +  𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) +  𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃) +     𝑙𝑙𝑙𝑙(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)]                    (22)                                                                                       

If the Fisher (1932) statistic exceeds critical values in the Bayer-Hanck (2013) table, the null hypothesis (no cointegration) 
is rejected in favor of the alternative (cointegration exists). The test requires all variables to be I(1) and a suitable lag 
length. 

According to the results obtained from the cointegration bounds tests, if a cointegration relationship is found between 
the series, the next challenge is estimating the elasticity coefficients of the long-term series (Nazlıoğlu 2010). Using the 
OLS method to estimate long-term coefficients may lead to biased and inconsistent results. 

To address this issue, Stock and Watson (1993) developed the DOLS method, which improves the estimation of long-
term equilibrium. This method adds the independent variable’s own values, the lagged values of their differences, and 
the antecedent values to the model, thereby creating a more robust OLS estimator. The DOLS method has several 
advantages, which can be summarized as follows: It provides robust estimation results against non-homogeneous 
structures, small sample sizes, and issues such as autocorrelation and heteroscedasticity (Esteve and Requena 2006; 
Mark and Sul 2003). Moreover, it can be applied when the dependent variable is I(1) and the independent variables are 
either I(1) or I(0) (Çetin 2018). The DOLS equation is as follows:   

                               𝑦𝑦𝑡𝑡  =  𝑥𝑥𝑡𝑡′𝛽𝛽(+𝑑𝑑1𝑡𝑡𝜓𝜓1 ∑  𝑟𝑟
𝑖𝑖=𝑞𝑞 ∆𝑥𝑥𝑡𝑡+𝑗𝑗′  𝛿𝛿 + 𝑢𝑢1𝑡𝑡                                                                                                                           

(23) 

Here, “q” represents the optimal lag length, and “Ut” denotes the error term.  After confirming the existence of 
cointegration between the variables in the long term, the DOLS was preferred for estimating the long-term coefficients 
due to the strengths mentioned above. 

5. Analysis and Empirical Findings 

In this part of the study, the outcomes of the econometric analyses are discussed. The analysis begins with an 
assessment of the stationarity properties of the variables. For this purpose, the study employs three unit root tests: the 
Augmented Dickey-Fuller (ADF, 1981), Phillips-Perron (PP, 1988), and Zivot-Andrews (ZA, 1992) tests. In all cases, the 
null hypothesis states that the variables possess a unit root, indicating non-stationarity, while the alternative hypothesis 
suggests that the variables are stationary. Table 3 displays the results obtained from the ADF and PP tests. 

Table 3. ADF And PP Test Results 

 
 
 
Variables 

ADF PP 

Fixed Fixed and Trending Fixed Fixed and  Trending 

Level 

LPCI 0.57 -2.40 1.94 -2.41 
LDE -0.89 -2.05 -0.90 -2.19 
LGFCF -1.99 -3.06 -2.00 -2.56 
LPOPC -2.18 -2.03 -2.30 -1.62 
LHC -1.44 -1.21 -1.36 -1.08 

First 
Difference 

LPCI -5.50* -4.27** -6.10* -6.92* 
LDE -5.16* -5.07* -5.16* -5.07* 
LGFCF -5.97* -5.86* -5.99* -5.88* 
LPOPC -2.89*** -3.69*** -4.20* -4.97* 
LHC -6.33* -6.48* -6.34* -6.56* 

Note: *, **, and *** indicate significance at the 1%, 5%, and 10% levels, respectively. While the lag length in the ADF 
unit root test was determined according to the Akaike Information Criterion (AIC), it was determined according to the 
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Newey-West bandwidth in the PP unit root test. The critical values for the ADF and PP tests are -3.66, -2.96, -2.61 for 
the fixed model, and -4.30, -3.57, -3.22 for the fixed and trend models at the 1%, 5%, and 10% significance levels, 
respectively. 

As shown in Table 3, the ADF and PP tests indicate that LPCI, LDE, LGFCF, LPOPC, and LHC are non-stationary at their 
levels under both the constant and trend specifications but attain stationarity after first differencing. Table 4 presents 
the results from the Zivot and Andrews (1992) test. 

Table 4.  Zivot And Andrews Unit Root Test Results 

  Model A Model C 
  Break Point Time Test Stats Break Point Time Test Stats 
Level LPCI 1999 -4.13 1999 -4.10 

LDE 2004 -3.83 2004 -3.65 
LGFCF 1998 -3.48 2004 -4.32 
LPOPC 2016 -2.72 2014 -3.53 
LHC 2004 -4.39 2013 -3.51 

First Difference LPCI 2003 -5.83* 2003 -5.79* 
LDE 2003 -5.45* 2003 -5.45** 
LGFCF 2003 -6.59* 2002 -6.66* 
LPOPC 2012 -4.82*** 2012 -6.94* 
LHC 2003 -7.57* 2003 -7.82* 

Note: All critical values are taken from Zivot and Andrews (1992): Model A: 1%, -5.34; 5%, -4.93; 10%, -4.58; Model 
C: 1%, -5.57; 5%, -5.08; 10%, -4.82. The maximum lag length was selected as 4. *, **, and *** indicate significance 
at the 1%, 5%, and 10% levels, respectively.  

Table 4 displays the Zivot-Andrews (1992) test results, which account for a single structural break. These results similarly 
confirm that all variables remain non-stationary at level in both Model A and Model C, becoming stationary only after 
first differencing. 

Since both the Bayer-Hanck (2013) and ARDL (2001) methods are highly sensitive to lag length selection, determining 
the correct lag length is crucial for obtaining reliable results (Pesaran et al., 2001). This process follows the unit root 
testing phase and must be completed prior to applying the models. In this study, the optimal lag length was determined 
to be 1, based on the Akaike Information Criterion (AIC). After selecting the lag length, the Breusch-Godfrey (B-G) test 
was employed to check for autocorrelation. The results revealed no evidence of autocorrelation. Table 5 summarizes 
both the lag length determination and the findings of the B-G test. 

Table 5. The Delay Length And The B-G Test Results 

Lag AIC B-g Test 
0 -6.22 0.09 
1 -15.65* 0.56 

Note: * In the table, “lag” represents the lag length, and “AIC” represents the Akaike Information Criterion. The B-G test 
represents the Breusch-Godfrey Autocorrelation Test probability values. 

In this study, after determining the lag length as 1, the ARDL bounds test was conducted to test for the existence of a 
long-term relationship between the variables. The results of the bounds test are presented in Table 6. 

Table 6.  ARDL Bounds Test Results 

Model k N 
F(LPCI, LDE ,LGFCF,LPOPC,LHC ) 4 31 

F statistic lower bound I(0) Upper bound I(1) 
11.89* 4.09 5.53 

Note: “K” represents the number of independent variables, and “N” represents the number of units. It shows 
significance at the 1% level. The critical values are taken from Table CI (V) in Pesaran et al. (2001:300). 
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The ARDL bounds test consists of three parts: lower bound, upper bound, and the instability region. If the calculated F 
statistic exceeds the upper bound, it is concluded that there is a cointegration relationship between the variables. If the 
F statistic does not exceed the lower bound, it indicates that there is no cointegration relationship.  

However, if the F statistic falls between the lower and upper bounds, no conclusion can be drawn regarding the long-
term relationship between the variables (Eriçok and Yılancı 2013). As shown in Table 6, the F statistic exceeds the upper 
bound, confirming cointegration. Subsequently, the Bayer-Hanck test is applied for robustness. Table 7 reports that 
Johansen (1988), Boswijk (1994), and Banerjee et al. (1998) show cointegration, while Engle-Granger (1987) does not. 
However, Bayer-Hanck Fisher statistics exceed critical values, confirming extended period cointegration. 

Table 7.  Bayer - Hanck (2013) Cointegration Test Results 

Model: LPCI = f( LDE,LPOPC,LGFCF,LHC) 
 Engle-Granger 

(1987) test 
Johansen (1988) 

Test 
Boswijk (1994)Test Banerjee et al. 

(1998) Test 
The Test Statistic -3.18 43.04 * -3.737*** 21.77** 

Prob. 0.47 0.0030 0.0849 0.0286 
Bayer and Hanck (2013) Cointegration Test 

 Fisher 
Statistics 

Critical Values 
%1 %5 %10 

EG-JOH 13.108** 15.845 10.576 8.301 
EG-JOH-BO-BDM 25.150 ** 30.774 20.143 15.593 

Note:  The appropriate lag length was determined as 1 according to AIC. *, ** and *** indicate significance at 1%, 
5% and 10% levels, respectively. 

The evaluation of the results in Table 7 demonstrates that the Johansen (1988), Boswijk (1994), and Banerjee et al. 
(1998) tests all point to the presence of a cointegration relationship among the variables. On the other hand, the Engle 
and Granger (1987) test does not support such a finding. Nonetheless, the Bayer-Hanck (2013) combined cointegration 
test confirms the existence of long-term cointegration, as both of the calculated Fisher statistics exceed the 5% critical 
values listed in the Bayer-Hanck framework. This outcome leads to the rejection of the null hypothesis and acceptance 
of the alternative, thereby validating a stable long-term association between the variables. Following this confirmation, 
the study proceeds to estimate the long-run coefficients using both the DOLS and ARDL techniques. The results from 
the DOLS estimation are provided in Table 8. 

Table 8. DOLS Long-Term Estimation Results 

As shown in the results of the DOLS long-term estimator in Table 8, the coefficient of the defense expenditures (LDE) 
variable is negative and statistically significant, while the coefficients of the gross fixed capital investments (LGFCF), 
population (LPOPC), and human capital (LHC) variables are positive and statistically significant. When the long-term 
results are examined in detail, a 1% increase in defense expenditures leads to a 0.37% decrease in economic growth. A 
1% increase in human capital and gross fixed capital investments results in an increase of approximately 0.05% and 
0.43%, respectively, in Türkiye’s economic growth. Finally, a 1% increase in population results in an average increase of 
1.27% in economic growth. To test the long-term and short-term relationships, an ARDL model will be established 
between the series. First, the appropriate ARDL model will be selected based on the information criterion, and then the 
long-term and short-term error correction models will be estimated. In this study, the AIC criterion was used to 

Variables Coefficient Standard Error t-statistic Probability Values 
LPOPC 1.27* 0.16 7.73 0.0000 

LDE -0.37* 0.09 -3.79 0.0026 
LGFCF 0.43* 0.05 8.65 0.0000 

LHC 0.05* 0.01 5.37 0.0002 
C -17.51* 2.62 -6.61 0.0000 

diagnostics by R2 =0.99, Adj-R2 =0.99 
Note: The appropriate lag length was determined according to the AIC. *, **, and *** indicate significance at the 1%, 
5%, and 10% levels, respectively. 
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determine the lag length. The most appropriate ARDL model for long-term estimation was selected to be (1,0,0,1,0). 
The results of the ARDL (1,0,0,1,0) long-term model are presented in Table 9. 

Table 9. Long-Term ARDL (1,0,0,1,0) Model Estimation Results 

Dependent Variable = LPCI 
Variables Coefficient Standard Error t-statistic Probability Values 

LPOPC 1.63* 0.14 11.09 0.0000 
LDE -0.18*** 0.10 -1.79 0.0853 

LGFCF 0.49* 0.10 4.83 0.0001 
LHC 0.03** 0.01 2.71 0.0122 

C -23.15* 2.32 -9.95 0.0000 
Note: *, ** and *** respectively indicate 1% and 5% and 10% significance level. 

As shown in Table 9, the long-term coefficients for human capital, population, and gross fixed capital formation are all 
positive and statistically significant. In contrast, the coefficient associated with defense spending is both negative and 
statistically significant. Specifically, a 1% rise in human capital, population, and gross fixed capital investment contributes 
to increases in economic growth by 0.03%, 1.25%, and 0.49%, respectively, over the long run. Conversely, a 1% rise in 
defense expenditures leads to a 0.18% reduction in long-term economic growth. The corresponding diagnostic test 
results are provided in Table 10. 

Table 10. Diagnostic Test Findings 

Jarque-Bera Normality Test 3.02(0.21) 
Ramsey reset test 0.75( 0.45) 
Changing Variance (Heteroskedasticity Test: Breusch-pagan-Godfrey 0.88( 0.52) 
Breusch-Godfrey LM test for Autocorrelation 1.25(0.30) 

 
When the diagnostic test results presented in Table 10 are examined, it can be concluded that the errors in the 
established ARDL model are normally distributed, there is no model specification error, and no issues related to 
heteroscedasticity or autocorrelation are present.  

The stability of the ARDL model was assessed by conducting the Cumulative Sum (CUSUM) and Cumulative Sum of 
Squares (CUSUMSQ) tests developed by Brown et al. (1975). The results of these tests are shown in Figure 1.  

Figure 1. CUSUM and CUSUM of Square Tests  

 

 

 

 

 

 

When examining the above graphs of the CUSUM and CUSUM squares tests for the period 1990–2021, the results 
indicate that the parameters of the ARDL model are stable over the analyzed period. In other words, no structural breaks 
were detected. After making long-term predictions, the short-term and ECM was adopted for estimation. The 
estimation results are summarized in Table 11. 
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Table 11. Short-Term ARDL (1,0,0,1,0) Model Results 

Dependent Variable = LPCI 
Variables Coefficient Standard Error t-statistic Probability Values 
D(LGFCF) 0.38* 0.38 10.08 0.0000 

CointEq(-1)* -0.51* 0.05 -9.28 0.0000 
Note: *, ** and *** indicate respectively 1% and 5% and 10% significance level. 

According to the findings in table 11, shows that the coefficient of the error correction term (ECMt−1) is −0.51, which 
is negative and statistically significant at the 1% level. This indicates a stable adjustment process toward the long-run 
equilibrium, with approximately 51% of any disequilibrium from the previous year being corrected each year. 
Furthermore, the empirical findings demonstrate that, in the short run, a 1% increase in gross fixed capital investment 
leads to a 0.38% expansion in economic growth. 

6. Results and Discussion 

The theoretical and empirical literature on the relationship between defense expenditure and economic growth 
acknowledges that military spending influences economic performance; however, there is no consensus regarding the 
direction of this effect. The existing body of research is primarily shaped by two dominant theoretical perspectives: The 
Military Keynesian approach and the neo-classical approach. The Military Keynesian perspective posits that defense 
expenditure generates positive externalities, stimulating economic growth through increased aggregate demand, 
technological advancements, and infrastructure development. In contrast, the neo-classical approach argues that 
defense spending negatively affects economic growth by diverting scarce resources away from productive investments, 
such as education, health, and infrastructure, thereby crowding out more efficient economic activities. 

This study investigates the impact of defense expenditure on economic growth in Türkiye over the period 1990–2021. 
The analysis is based on Barro’s (1990) growth model, with additional insights from Mylonidis (2008). The study 
incorporates key macroeconomic variables, including the share of defense expenditure and gross fixed capital formation 
in GDP, GDP per worker (measured in 2015 constant prices, USD), total population, and human capital. To examine the 
long-term relationship and estimate elasticity coefficients, the study employs the ARDL bounds testing approach (2001) 
and Bayer-Hanck cointegration test (2013). The ARDL model is further utilized to assess both long- and short-term 
dynamics, while the DOLS method ensures the robustness of the findings. Additionally, unit root tests (ADF, PP, and 
Zivot-Andrews) confirm that all variables become stationary at their first differences. 

This study employs both the ARDL and Bayer-Hanck cointegration tests to establish the existence of a long-term 
relationship among the variables. After confirming cointegration, the long-run coefficients are calculated using the ARDL 
and DOLS estimation methods. The results indicate that military expenditure has a negative and statistically significant 
effect on economic growth, which is consistent with the theoretical expectations of the neoclassical framework. These 
results are consistent with prior empirical studies, including those conducted by Galvin (2003), Aizenman and Glick 
(2003; 2006), Palaz and Karagöl (2004), Canbay (2010), Kun (2010), Fear (2015), Lame (2018), Asiloğlu (2019),Altay ve 
Sugözü(2019), Canbay (2020), and Torun et al. (2021). A summary of these findings is presented in Figure 2. 
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Figure 2. Summary of Findings 

 

 

 

 

 

 

 

 

 

Note: Created by the author. 

According to the study findings, defense expenditure negatively affects economic growth, indicating that the neo-
classical approach is valid for the analyzed period in Türkiye. In the long term, defense expenditure appears to have 
restrictive or exclusionary effects on investments in education, health, and similar areas. Given Türkiye’s geopolitical 
and geographical position, maintaining a strong military is essential. Reducing defense expenditure could weaken the 
military, potentially threatening national independence, and integrity. To prevent such outcomes, the reasons for the 
negative impact of defense expenditure on growth must be identified, and these effects minimized. 

The study indicates that the negative impact of defense expenditure on economic growth may stem from inefficiencies 
and ineffective resource allocation in Türkiye. However, further empirical research is required to substantiate this claim. 
To enhance the efficiency and effectiveness of defense spending, the defense budget should be formulated with 
transparency, adherence to international legal standards, and alignment with democratic principles. Additionally, 
military procurement processes—including those managed by defense institutions—should be subject to independent 
audits, ensuring accountability and freedom from political influence. 

Based on the study’s findings, the following policy recommendations are proposed to enhance the efficiency of defense 
expenditures and mitigate their negative impact on economic growth: 

• Reducing reliance on arms imports by fostering the growth of the domestic defense industry through targeted 
investments and policy support. 

• Developing specialized education programs at the vocational, undergraduate, and graduate levels to train a highly 
skilled workforce for the defense sector. 

• Implementing tax incentives and ensuring access to affordable energy to stimulate domestic defense production 
while making necessary infrastructure investments to support industry growth. 

• Establishing organized industrial zones specifically designed for defense-related manufacturing and research 
activities. 

• Creating an independent regulatory and supervisory authority to oversee the defense sector, ensuring transparency, 
efficiency, and accountability in military procurement and resource allocation. 

Future research on the nexus between military expenditure and economic growth should consider the influence of 
budget deficits, arms imports, external debt, balance of payments, energy consumption, carbon emissions, corruption, 
income distribution, and threat indicators to provide a more comprehensive analysis. Incorporating these factors would 
contribute to a more nuanced understanding of the economic implications of defense spending. 

Moreover, a notable gap in the empirical literature is the lack of studies that integrate the Feder-Ram, Extended Solow, 
and Barro models. To enhance theoretical and empirical insights, researchers are encouraged to develop studies that 
combine these three models, utilizing time-series or panel data analysis. Such an approach could offer a more holistic 
perspective on the long-term effects of defense expenditure on economic growth. 



242       Journal of Academic Value Studies, 11(3), September 2025                                                                           javstudies.com 

 

Ethical Declaration 

It is declared that scientific and ethical principles were adhered to during the execution and writing of this study, and 
that all sources used have been appropriately cited.  

Declaration Regarding the Use of Artificial Intelligence 

The authors commit to adhering to ethical principles, transparency, and responsibility in the use of artificial intelligence 
tools, ensuring their academic responsibility. 

Declaration of Conflicting Interests 

The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 
this article. 

Funding 

The authors received no financial support for the research, authorship, and/or publication of this article. 

Authors' Contributions 

Design of the Research: H. Kuzucu (+), O. Kızılkaya (+) 

Data Collection: H. Kuzucu (+), O. Kızılkaya (+) 

Data Analysis: H. Kuzucu (+), O. Kızılkaya (+) 

Article Writing: H. Kuzucu (+), O. Kızılkaya (+) 

Article Submission and/or Revision: H. Kuzucu (+), O. Kızılkaya (+) 

Note: The + and - symbols indicate whether authors contributed or did not contribute, respectively. 

 

References 

Abu-Bader, S., & Abu-Qarn, A. S. (2003). Government expenditures, military spending and economic growth: Causality 
evidence from Egypt, Israel, and Syria. Journal Of Policy Modeling, 25(6-7), 567-583. https://doi.org/10.1016/S0161-
8938(03)00057-7. 

Aizenman, J., & Glick, R. (2006). Military expenditure, threats, and growth. Journal Of International Trade and Economic 
Development, 15(2),129-155. https://doi.org/10.1080/09638190600689095. 

Akel, V., & Gazel, S. (2014). Döviz kurlari ile bist sanayi endeksi arasindaki eşbütünleşme ilişkisi: bir Ardl sinir testi 
yaklaşimi. Erciyes Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi, (44), 23-41.. 

Aktürk, L. N., Yılancı, V.,& Bozoklu, Ş. (2014,  September 3-4). Spot ve türev piyasalar arasındaki etkileşim: Türkiye örneği. 
Vergil, H., Sezer, Ö. & Dökmen G., Karadeniz ve Balkan Ekonomik ve Politik Araştırmalar Sempozyumu Bildiriler 
Kitabı, 675-687. 

Alam, I., & Quazi, R. (2003). Determinants of capital flight: an econometric case study of Bangladesh. International 
Review of Applied Economics, 17(1), 85-103. http://dx.doi.org/10.1080/713673164. 

Alexander, W. R. J. (1990). The impact of defence spending on economic growth: a multi‐sectoral approach to defence 
spending and economic growth with evidence from developed economies. Defence and Peace Economics, 2(1), 
39-55.https://doi.org/10.1080/10430719008404677. 

Alexander, W. R. J. (1995). Defence spending: burden or growth‐promoting?. Defence And Peace Economics, 6(1), 13-
25.https://doi.org/10.1080/10430719508404809. 

Alper, F. Ö., & Alper, A. E. (2017). Karbondioksit emisyonu, ekonomik büyüme, enerji tüketimi ilişkisi: Türkiye için bir 
ARDL sınır testi yaklaşımı. Sosyoekonomi, 25(33), 145-156.. https://doi.org/ 10.17233/sosyoekonomi.292114. 

https://doi.org/10.1016/S0161-8938(03)00057-7
https://doi.org/10.1016/S0161-8938(03)00057-7


Haydar Kuzucu, Oktay Kızılkaya     243 
Altay, C., & Sugözü, İ. H. (2019). istihdam ve savunma harcamaları’nın Gsyh üzerindeki etkisi: 1991-2016 Türkiye 

örneği. Journal of Academic Value Studies, 5(2), 258-270. 

Atesoglu, H. S. (2002). Defense spending promotes aggregate output in the United States--evidence from Cointegration 
analysis. Defence and Peace Economics, 13(1), 55-60.. https://doi.org/10.1080/10242690210963. 

Atesoglu, H. S., & Mueller, M. J. (1990). Defence spending and economic growth. Defence and Peace Economics, 2(1), 
19-27. https://doi.org/10.1080/10430719008404675. 

Atilla, Y. (2019). Askerî harcamaların büyüme üzerine etkisi: Oecd örneği (1996-2016). (Yayınlamamış Doktora Tezi), 
Dokuz Eylül Üniversitesi. 

Augier, M., McNab, R., Guo, J., & Karber, P. (2017). Defense spending and economic growth: evidence from China, 1952–
2012. Defence and Peace Economics, 28(1), 65-90.. http://dx.doi.org/10.1080/10242694.2015.1099204. 

Barış, A., & Barlas, E. (2017). Kamu maliyesi teorisinde küresel kamusal mallar. Sosyal Bilimler Araştırmaları 
Dergisi, 12(1), 129-152.. http://dx.doi.org/10.19129/sbad.316. 

Barro, R. J. (1990). Government spending in a simple model of endogeneous growth. Journal of political economy, 98(5, 
Part 2), S103-S125. 

Barro, R. J. (1991). Economic growth in a cross section of countries. The quarterly journal of economics, 106(2), 407-
443. https://doi.org/10.2307/2937943. 

Başar, S., & Künü, S. (2012). Savunma harcamalarinin iktisadi büyümeye etkisi. Kafkas Üniversitesi Sosyal Bilimler Enstitü 
Dergisi, 1(10), 1-30. 

Bekmez, S., & Akif Destek, M. (2015). Savunma harcamalarında dışlama etkisinin incelenmesi: panel veri analizi. Siyaset, 
Ekonomi ve Yönetim Araştırmaları Dergisi, 3(2), 91-110.. 

Benoit, E. (1973). Defense and economic growth in developing countries.Boston: Lexington Books.  

Benoit, E. (1978). Growth and defense in developing countries. Economic development and cultural change, 26(2), 271-
280.. https://doi.org/10.1086/451015. 

Bhattacharya, M., Paramati, S. R., Ozturk, I., & Bhattacharya, S. (2016). The effect of renewable energy consumption on 
economic growth: Evidence from top 38 countries. Applied energy, 162, 733-741. 
https://doi.org/10.1016/j.apenergy.2015.10.104. 

Biswas, B., & Ram, R. (1986). Military expenditures and economic growth in less developed countries: An augmented 
model and further evidence. Economic development and cultural change, 34(2), 361-
372.https://doi.org/10.1086/451533. 

Boztepe, S.(2021). Savunma harcamaları ve ekonomik büyüme ilişkisinde armey eğrisinin geçerliliği: Ortadoğu ülkeleri 
örneği (Yayınlanmamış Yüksek Lisans Tezi). Bandırma On Yedi Eylül Üniversites, Sosyal Bilimler Enstitüsü, Balıkesir. 

Brauer, J. (2002). Survey and review of the defense economics literature on Greece and Turkey: What have we 
learned?. Defence and Peace Economics, 13(2), 85-107. https://doi.org/10.1080/10242690210969.  

Çetin, M. (2018). Türkiye’de finansal gelişme ve enerji tüketimi ilişkisi: Bir zaman serisi kanıtı. Eskişehir Osmangazi 
Üniversitesi İktisadi ve İdari Bilimler Dergisi, 13(3), 69-88.. 

Chang, H. C., Huang, B. N., & Yang, C. W. (2011). Military expenditure and economic growth across different groups: A 
dynamic panel Granger-causality approach. Economic Modelling, 28(6), 2416-
2423.https://doi.org/10.1016/j.econmod.2011.06.001. 

D’Agostino, G., Dunne, J. P., & Pieroni, L. (2019). Military expenditure, endogeneity and economic growth.  Defence and 
Peace Economics, 30(5), 509-524. https://doi.org/10.1080/10242694.2017.1422314. 

Dada, J. T., Awoleye, E. O., Arnaut, M., & Al-Faryan, M. A. S. (2023). Revisiting the military expenditure-growth nexus: 
does institutional quality moderate the effect?. Peace Economics, Peace Science and Public Policy, 29(1), 19-
42.https://doi.org/10.1515/peps-2022-0027. 

Devarajan, S., Swaroop, V., & Zou, H. F. (1996). The composition of public expenditure and economic growth. Journal of 
monetary economics, 37(2), 313-344.https://doi.org/10.1016/S0304-3932(96)90039-2. 

http://dx.doi.org/10.19129/sbad.316
https://doi.org/10.2307/2937943
https://doi.org/10.1080/10242690210969
https://doi.org/10.1016/j.econmod.2011.06.001
https://doi.org/10.1515/peps-2022-0027
https://doi.org/10.1016/S0304-3932(96)90039-2


244       Journal of Academic Value Studies, 11(3), September 2025                                                                           javstudies.com 

Dickey, D. A., & Fuller, W. A. (1981). Likelihood ratio statistics for autoregressive time series with a unit 
root. Econometrica: journal of the Econometric Society, 1057-1072. https://doi.org/10.2307/1912517.  

Dimitraki, O., & Menla Ali, F. (2015). The long-run causal relationship between military expenditure and economic 
growth in China: revisited. Defence and Peace Economics, 26(3), 311-326.. 
https://doi.org/10.1080/10242694.2013.810024. 

Dritsakis, N. (2004). Defense spending and economic growth: an empirical investigation for Greece and Turkey. Journal 
of Policy Modeling, 26(2), 249-264.. https://doi:10.1016/j.jpolmod.2004.03.011. 

Dunne, J. P., & Nikolaidou, E. (2012). Defence spending and economic growth in the EU15. Defence and Peace 
Economics, 23(6), 537-548. https://doi.org/10.1080/10242694.2012.663575. 

Dunne, J. P., Perlo‐Freeman, S., & Smith, R. P. (2008). The demand for military expenditure in developing countries: 
hostility versus capability. Defence and Peace Economics, 19(4), 293-
302.https://doi.org/10.1080/10242690802166566. 

Dunne, J. P., Smith, R. P., & Willenbockel, D. (2005). Models of military expenditure and growth: A critical 
review. Defence and peace economics, 16(6), 449-461.https://doi.org/10.1080/10242690500167791. 

Dunne, P., Nikolaidou, E., & Vougas, D. (2001). Defence spending and economic growth: a causal analysis for Greece 
and Turkey. Defence and peace economics, 12(1), 5-26.https://doi.org/10.1080/10430710108404974. 

Ercan, Y. N. (2002).İçsel büyüme teorisi: genel bir bakış. Planlama Dergisi, 129-138. 

Erdoğan, S., & Canbay, Ş. (2016). İktisadi büyüme-araştırma ve geliştirme (Ar-Ge) harcamaları ilişkisi üzerine teorik bir 
inceleme. Anemon Muş Alparslan Üniversitesi Sosyal Bilimler Dergisi, 4(2), 29-43.. https://doi.org/ 
10.18506/anemon.258538. 

Eriçok, R. E., & Yılancı, V. (2013). Eğitim harcamalari ve ekonomik büyüme ilişkisi: Sinir testi yaklaşimi. Bilgi Ekonomisi ve 
Yönetimi Dergisi, 8(1), 87-101.. 

Esteve, V., & Requena, F. (2006). A cointegration analysis of car advertising and sales data in the presence of structural 
change. International Journal of the Economics of Business, 13(1), 111-128.https://doi.org/ 
10.1080/13571510500520036. 

Faini, R., Annez, P., & Taylor, L. (1984). Defense spending, economic structure, and growth: Evidence among countries 
and over time. Economic development and cultural change, 32(3), 487-498. 

Farzanegan, M. R. (2014). Military spending and economic growth: the case of Iran. Defence and Peace 
Economics, 25(3), 247-269. 

Feder, G. (1983). On exports and economic growth. Journal of development economics, 12(1-2), 59-73. https://doi.org/ 
10.1016/0304-3878(83)90031-7. 

Frederiksen, P. C., & Looney, R. E. (1983). Defense expenditures and economic growth in developing countries. Armed 
Forces & Society, 9(4), 633-645. 

Galvin, H. (2003). The impact of defence spending on the economic growth of developing countries: A cross-section 
study. Defence and peace economics, 14(1), 51-59.https://doi.org/10.1080/10242690302932. 

Gökhunar, R. (2004). Savunma harcamalarını belirleyen faktörler ve ekonomik büyümeye etkileri. Ankara Üniversitesi 
Siyasal Bilgiler Fakültesi Dergisi 59(1):159-179. 

Gözler N. (2016). Finansal serbestleşme sonrası dönem savunma harcamalarının ekonomik analizi. (Yayınlanmamış 
Yüksek Lisans tezi).İzmir Katip Çelebi. 

Gülmez, A. (2015). Türkiye'de dış finansman kaynakları ekonomik büyüme ilişkisi: ARDL sinir testi yaklaşımı. Ekonomik 
ve Sosyal Araştırmalar Dergisi, 11(2), 139-152. 

Hacibebekoğlu, H. C. (2019). Türkiye'nin son çeyrek yüzyilinin büyüme muhasebesi. Sosyal Ekonomik Arastırmalar 
Dergisi, (37), 49-61. 

Halicioglu, F. (2004). Defense spending and economic growth in Turkey: An empirical application of new macroeconomic 
theory. Review of Middle East Economics and Finance, 2(3), 34-43. https://doi.org/10.2202/1475-3693.1028. 

https://doi.org/10.2307/1912517
https://doi.org/10.1080/10242694.2013.810024


Haydar Kuzucu, Oktay Kızılkaya     245 
Heo, U. (2010). The relationship between defense spending and economic growth in the United States. Political 

Research Quarterly, 63(4), 760-770. https://doi.org/ 10.1177/1065912909334427. 

Hou, N., & Chen, B. (2013). Military expenditure and economic growth in developing countries: Evidence from system 
GMM estimates. Defence and peace economics, 24(3), 183-193.https://doi.org/10.1080/10242694.2012.710813. 

Karagol*, E., & Palaz, S. (2004). Does defence expenditure deter economic growth in Turkey? A cointegration 
analysis. Defence and Peace Economics, 15(3), 289-298.. https://doi.org/10.1080/10242690320001608908. 

Karagöl, E., Erbaykal, E., & Ertuğrul, H. M. (2007). Türkiye’de ekonomik büyüme ile elektrik tüketimi ilişkisi: sinir testi 
yaklaşimi. Doğuş üniversitesi dergisi, 8(1), 72-80. 

Kızılkaya, O. (2018). Türkiye’de Enerji Tüketimi ve Büyüme İlişkisi: Eşbütünleşme ve Nedensellik Analizi. Uluslararası 
İktisadi ve İdari İncelemeler Dergisi, 59-72. https://doi.org/10.18092/ulikidince.419814. 

Kizilkaya, O., Dağ, M., & Demez, S. (2018). Türkiye’de büyükşehir belediyelerinde flypaper (sinek kağıdı) etkisi: yapay 
sinir ağları ve eşbütünleşme analizi. Maliye Dergisi, (174), 484-501. 

Knight, M., Loayza, N., & Villanueva, D. (1996). The peace dividend: military spending cuts and economic growth. Staff 
papers, 43(1), 1-37.https://doi.org/10.2307/3867351 

Koçak, E. (2014). Türkiye'de Çevresel Kuznets Eğrisi hipotezinin geçerliliği: ARDL sınır testi yaklaşımı. İşletme ve İktisat 
Çalışmaları Dergisi, 2(3), 62-73.. 

Kollias, C. G., and Makrydakis, S. (1997). Defense spending and growth in turkey 1954–1993: a causal analysis. Defence 
and Peace Economics 8,189–204. https://doi.org/10.1080/10242690500114751. 

Korkmaz, O (2019). Savunma harcamalarının ekonomik büyümeye ilişkisinin analizi: diniperspektif odaklı çalışma . 
(Yayınlanmamış Yüksek Lisans Tezi ). Nuh Naci Yazgan Üniversitesi. 

Korkmaz, S. (2015). The effect of military spending on economic growth and unemployment in Mediterranean 
countries. International Journal of Economics and Financial Issues, 5(1), 273-280. 

Küçükaksoy, İ., Çifçi, İ., & Özbek, R. İ. (2015). İhracata dayalı büyüme hipotezi: Türkiye uygulaması. Çankırı Karatekin 
Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi, 5(2), 691-720. https://doi.org/10.18074/cnuiibf.226. 

Lim, D. (1983). Another look at growth and defense in less developed countries. Economic development and cultural 
change, 31(2), 377-384.https://doi.org/10.1086/451326. 

Looney, R. E. (1995). Defense Expenditures and savings in Pakistan: Do Allocations to the Military Reduce national 
savings?. Savings and Development, 213-230. 

Lucas Jr, R. E. (1988). On the mechanics of economic development. Journal of monetary economics, 22(1), 3-42. 

Mankiw, N. G., Romer, D., & Weil, D. N. (1992). A contribution to the empirics of economic growth. The quarterly journal 
of economics, 107(2), 407-437.https://doi.org/10.2307/2118477. 

Mark, N. C., & Sul, D. (2003). Cointegration vector estimation by panel DOLS and long‐run money demand. Oxford 
Bulletin of Economics and statistics, 65(5), 655-680.  https://doi.org/10.1111/j.1468-0084.2003.00066.x. 

Maslow, A. H. (1943). A theory of human motivation. Psychological review, 50(4), 370. 
https://doi.org/10.1037/h0054346. 

Mylonidis, N. (2008). Revisiting the nexus between military spending and growth in the European Union. Defence and 
Peace Economics, 19(4), 265-272. https://doi.org/10.1080/ 10242690802164801. 

Naımoglu, M., & Özbek, S. (2022). Türkiye’de savunma harcamaları ve ekonomik büyüme ilişkisinin yeniden gözden 
geçirilmesi: fourier yaklaşımı. İzmir İktisat Dergisi, 37(1), 174-188.https://doi.org/10.24988/ije.909072. 

Narayan, P. K. (2004). Fiji's tourism demand: the ARDL approach to cointegration. Tourism Economics, 10(2), 193-206. 
https://doi.org/10.5367/000000004323142425. 

Narayan, P., & Smyth, R. (2005). Trade liberalization and economic growth in Fiji. An empirical assessment using the 
ARDL approach. https://doi.org/10.1080/135478604200030909. 

Nazlıoğlu, Ş. (2010). Makro iktisat politikalarının tarım sektörü üzerine etkileri: gelişmiş ve gelişmekte olan ülkeler için bir 
karşılaştırma. (Yayınlanmamış Doktora Tezi). Erciyes Üniversitesi. 

https://doi.org/10.1111/j.1468-0084.2003.00066.x
https://psycnet.apa.org/doi/10.1037/h0054346
https://doi.org/10.5367/000000004323142425


246       Journal of Academic Value Studies, 11(3), September 2025                                                                           javstudies.com 

Öztekin, A. (2015). Devletin asli ve sürekli görevleri (temel kamu hizmetleri) ve özellikleri. Akdeniz İİBF Dergisi, 15(30), 
10-19. 

Pamuk, M., & Bektaş, H. (2014). Türkiye’de eğitim harcamaları ve ekonomik büyüme arasındaki ilişki: ARDL sınır testi 
yaklaşımı. Siyaset, Ekonomi ve Yönetim Araştırmaları Dergisi, 2(2), 77-90. 

Pan, C. I., Chang, T., & Wolde-Rufael, Y. (2015). Military spending and economic growth in the Middle East countries: 
Bootstrap panel causality test. Defence and Peace Economics, 26(4), 443-456.https://doi.org/10.1080/10242694.2014.891356. 

Parlak, Y. R. (2016). Savunma harcamaları, terörizm ve ekonomik büyüklük arası ilişkinin incelenmesi .(Yayınlanmamış 
Yüksek Lisans Tezi ). Ankara Üniversitesi. 

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds testing approaches to the analysis of level relationships. Journal 
of applied econometrics, 16(3), 289-326.https://doi.org/10.1002/jae.616. 

Phillips, P. C., & Perron, P. (1988). Testing for a unit root in time series regression. biometrika, 75(2), 335-346. https:// 
doi.org/10.1093/biomet/75.2.335. 

Pieroni, L. (2009). Military expenditure and economic growth. Defence and peace economics, 20(4), 327-
339.https://doi.org/10.1080/10242690701589876. 

Ram, R. (1986). Government size and economic growth: A new framework and some evidence from cross-section and 
time-series data. The American economic review, 76(1), 191-203. 

Romer, P. M. (1986). Increasing returns and long-run growth. Journal of political economy, 94(5), 1002-1037. 

Şen, F. (2007). İçsel büyüme ve Türkiye’de yatırım harcamaları. (Yayınlanmamış Yüksek Lisans Tezi ). Ege Üniversitesi. 

Şengöz, M. (2022). Maslow’un ihtiyaçlar hiyerarşisi modeli’nin bütünleşik bir süreç olarak yeniden yorumlanması. Eğitim 
ve Toplum Araştırmaları Dergisi, 9(1), 164-173. https://doi.org/10.51725/ etad.977931. 

Sezgin, S. (1997). Country survey X: Defence spending in Turkey. Defence and Peace Economics, 8(4), 381-409.https:// 
doi.org/10.1080/10430719708404887. 

 Sezgin, S. (2000). A note on defence spending in turkey: New findings. Defence and Peace Economics, 11(2), 427-
435.https://doi.org/10.1080/10430710008404957. 

Shahbaz, M., Afza, T., & Shabbir, M. S. (2013). Does defence spending impede economic growth? Cointegration and 
causality analysis for Pakistan. Defence and Peace Economics, 24(2), 105-120. 
https://doi.org/10.1080/10242694.2012.723159. 

SIPRI, A. (2023). SIPRI arms transfers database. Stockholm International Peace Research Institute. 
https://doi.org/10.55163/SAFC1241. 

SIPRI, A. (2023).. SIPRI Military Expenditure Database. https://doi.org/10.55163/CQGC9685 

Stock, J. H., & Watson, M. W. (1993). A simple estimator of cointegrating vectors in higher order integrated 
systems. Econometrica: journal of the Econometric Society, 783-820. 

Taşar, İ. (2015). İçsel Büyüme Modelleri Çerçevesinde Türkiye’de Ekonomik Büyümenin Yapısal Dönüşümü. 
(Yayınlanmamış Doktora Tezi). İnönü Üniversitesi. 

Taşdelen, S. (2022). Savunma harcamaların sosyal refah harcamaları üzerindeki etkisi: Soğuk savaş sonrası dönemde 
Nato üyesi devletleriyle karşılaştırmalı Türkiye analizi. (Yayınlanmamış Doktora Tezi). Bursa Uludağ Üniversitesi. 

Telatar, O. M., & Terzi, H. (2010). Nüfus ve eğitimin ekonomik büyümeye etkisi: Türkiye üzerine bir inceleme. Atatürk 
Üniversitesi İktisadi ve İdari Bilimler Dergisi, 24(2), 197-214. 

Terzi, H., & Pata, U. K. (2016). Türkiye’nin iktisadi büyümesinde turizm sektörünün katkısı. Erciyes Üniversitesi İktisadi ve 
İdari Bilimler Fakültesi Dergisi, (48), 45-64. 

Topal, M.H. (2018). Türkiye'de askerî harcama ve evlilik ilişkisi: çoklu grup çekirdekler altında eş bütünleşme analizi ve 
sürekli olarak nedensellik. 4 Th International Congress On Political, Economic and Social Studies (ICPESS), 28-30 
JUNE 

TÜİK. (2014). İstatistik Göstergeler, 1923-2013. Türkiye İstatistik Kurumu.  

TÜİK. (2023). Ulusal eğitim istatistikler, Erişim 1/07/2023, https://biruni.tuik.gov.tr/medas/?kn=130&locale=tr 

https://doi.org/10.1080/10430710008404957
https://doi.org/10.55163/SAFC1241
https://doi.org/10.55163/CQGC9685


Haydar Kuzucu, Oktay Kızılkaya     247 
Uslu, H. (2021). Türkiye'de kayıt dışı istihdamın vergi geliri ve ekonomik büyüme üzerindeki etkileri: Ampirik bir 

analiz. Ömer Halisdemir Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi, 14(4), 1222-1250. 
https://doi.org/10.25287/ohuiibf.845770. 

Ward, M. D., Davis, D., Penubarti, M., Rajmaira, S., & Cochran, M. (1991). Country survey I–military spending in 
India. Defence and Peace Economics, 3(1), 41-63.https://doi.org/10.1080/10430719108404714. 

Wijeweera, A., & Webb, M. J. (2011). Military spending and economic growth in South Asia: A panel data 
analysis. Defence and Peace Economics, 22(5), 545-554.https://doi.org/10.1080/10242694.2010.533905. 

World Bank. (2023). World Development Indicators Online Database. (Erişim Tarihi: 01.07.2023). 

Yakovlev, P. (2007). Arms trade, military spending, and economic growth. Defence and peace economics, 18(4), 317-
338.https://doi.org/10.1080/10242690601099679 

Yang, A. J., Trumbull, W. N., Yang, C. W., & Huang, B. N. (2011). On the relationship between military expenditure, threat, 
and economic growth: a nonlinear approach. Defence and Peace Economics, 22(4), 449-
457.https://doi.org/10.1080/10242694.2010.497723. 

Yılancı, V. ve Özcan, B. (2010). Yapısal kırılmalar altında türkiye için savunma harcamaları ile gsmh arasındaki ilişkinin 
analizi. C.Ü. İktisadi ve İdari Bilimler Dergisi, 11(1), 21-33 

Yildirim, J., & Öcal, N. (2016). Military expenditures, economic growth and spatial spillovers. Defence and Peace 
Economics, 27(1), 87-104. https://doi.org/10.1080/10242694.2014.960246. 

Yildirim, J., Sezgin, S., & Öcal, N. (2005). Military expenditure and economic growth in Middle Eastern countries: A 
dynamic panel data analysis. Defence and Peace Economics, 16(4), 283-
295.https://doi.org/10.1080/10242690500114751. 

Yolcu Karadam, D., Öcal, N., & Yildirim, J. (2023). Distinct asymmetric effects of military spending on economic growth 
for different income groups of countries. Defence and Peace Economics, 34(4), 477-
494..https://doi.org/10.1080/10242694.2021.1984030. 

Yolcu Karadam, D., Yildirim, J., & Öcal, N. (2017). Military expenditure and economic growth in Middle Eastern countries 
and Turkey: a non-linear panel data approach. Defence and Peace Economics, 28(6), 719-730. 
https://doi.org/10.1080/10242694.2016.1195573 

Zivot, E., & Andrews, D. W. K. (1992). Further evidence on the great crash, the oil-price shock, and the unit-root 
hypothesis. Journal of business & economic statistics, 20(1), 25-44.https://doi.org/10.1198/073500102753410372. 

 

https://doi.org/10.1080/10430719108404714
https://doi.org/10.1080/10242694.2010.533905
https://doi.org/10.1080/10242690601099679
https://doi.org/10.1080/10242694.2010.497723
https://doi.org/10.1080/10242694.2014.960246
https://doi.org/10.1080/10242690500114751
https://doi.org/10.1080/10242694.2016.1195573
https://doi.org/10.1198/073500102753410372

	1. Introduction
	2. Literature
	3. Data set and Variables
	4. Model
	5. Methodology
	5. Analysis and Empirical Findings
	6. Results and Discussion

	Ethical Declaration
	Declaration Regarding the Use of Artificial Intelligence
	Declaration of Conflicting Interests
	Funding
	Authors' Contributions
	References


