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Abstract 

This paper re-examines the causal impact of military expenditure on growth in the 

presence of internal and external threats for the period 1990–2013 using data from 70 

developing countries. We find that differences in methods, model specifications, and 

the underlying estimation sample partly explain why past studies have differed in 

terms of the true effect of military spending. Estimates based on both cross-sectional 

and panel methods indicate that military expenditure negatively affects economic 

growth during the post-Cold War era. However, the effect is insignificant in the cross-

sectional OLS method and fixed effects model for the full sample and the low-income 

country sub-sample, respectively.  Moreover, the effect of military spending on 

growth conditional upon conflict exposure is positive and significant across all 

specifications, albeit the result is specific to internal instead of external conflict. 
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1. Introduction  

Military expenditure accounts for approximately 2.7 percent of global GDP and has 

been growing over time (SIPRI Yearbook 2010). It continuously fell after the end of 

the Cold War era (e.g., until 1998) before starting to increase again (see Appendix 

Figure 1). Although less pronounced, it has also increased in developing countries 

where governments underspend on social outcomes and the majority of the population 

live below one dollar a day. However, there is no consensus concerning the impact of 

military expenditure on economic growth, particularly for the post-Cold War period. 

Existing studies vary in terms of the theoretical approach, empirical methods, sample 

countries and the period over which military spending is studied.  

Some studies argue that government spending on military hardware crowds 

out investment in economically productive sectors thereby lowering growth (e.g., see 

Smith, 1977, 1978, 1980; Rothschild, 1977; Lim, 1983; Deger and Smith, 1983; 

Landau, 1985; Leontief and Duchin, 1983; Dunne, Nikolaidou and Smith, 2002; 

Mintz and Huang, 1990; Ram, 1995). Others argue that military spending boosts 

business confidence in conflicting countries, which facilitates investment and 

economic growth (Benoit, 1978; Kennedy, 1974; Whynes, 1979; Barro and Sala-i-

Martin, 2004; Dunn, Smith and Willenbockel, 2005). Indeed, many studies suggest 

that military expenditure has a non-linear effect on economic growth conditional upon 

exposure to conflict (Aizenman and Glick, 2006; Cothren, 2002; Frederiksen and 

Looney, 1982; Landau, 1996).1  

  Following the end of the Cold War, the world entered into a new era of 

threats arising from rogue states, transnational territory networks and regional 

                                                 
1 For studies that have examined the non-linear effect of military spending conditional on other 

factors, such as corruption and the quality of institutions, see D’Agostini, Dunne, and Pieroni, 2012; 

Compton and Paterson 2015. 
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conflicts. Although armed conflicts between nations have declined, countries continue 

to spend on defense due to various latent external threats to counter the nuclear, 

chemical, radiological and biological weapons accumulated by their rivals (Aizenman 

and Glick, 2006). In addition, many countries face continuous threats of internal 

conflicts.2 As a matter of fact, intra-state (i.e. internal) armed conflicts – armed 

confrontations between the governments and organized opposition groups – 

disproportionately occur within 50 countries, the majority of which belong to 

developing countries in Asia and Sub-Saharan Africa (Collier, 2007). Poverty is one 

of the most important structural conditions that facilitate such conflicts thereby 

making developing countries vulnerable to civil wars (Collier and Hoeffler, 2004). 

This can lead to a type of trap in which prolonged conflict exacerbates the conditions 

that favor insurgency by increasing poverty and destroying social and economic 

infrastructure.3  If the overall economic loss owing to conflicts is significant,4 military 

expenditure can aid growth by minimizing the loss. In this context, military 

expenditure may grow even in the absence of actual external conflicts with different 

implications for economic growth.5 At the same time, the higher allocation of 

government funds to build military capacity can displace pro-poor social spending in 

countries suffering from intra-state conflicts.  

                                                 
2 There are various political groups that frequently engage in acts of terrorism and/or militancy 

thereby threatening the domestic economy. Examples include the Democratic Forces for the 

Liberation of Rwanda (FDLR), Mai-Mai groups, National Congress for the Defence of the People 

(CNDP) and Patriotic Forces for the Liberation of Congo (FPLC) in Africa; and the United Liberation 

Front of Assam (ULFA) and the Liberation Tigers of Tamil Elam (LTTI) in Asia. 

3 Only a small proportion of the post-conflict countries succeed in keeping the peace beyond the first 

10 years and experience slow growth (Collier, 2007). 

4 For empirical studies on the impact of conflict on economic growth and human development 

outcomes, see Barro and Lee (1994), Murdoch and Sandler (2002), Staines (2004), Koubi (2005), 

Daria
 
(2009), and Gates, Hegre, Nygård, Mokleiv and Strand (2012). 

5 Collier (1999) argues that civil wars are liable to be more damaging than international wars. 

Economic costs in the case of the latter vary with the geographical extent of the conflict and the 

destruction of the capital stock, the general disruption of commerce, and the disruption of the 

government's capacity to collect revenue and provide various social services. 
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Research on the determinants of growth in developing countries, with a 

specific focus on the interaction between military spending and the nature of the 

underlying conflict, is lacking.6 Moreover, a large number of studies on military 

expenditure (except Mintz and Huang, 1990; Chowdhury, 1991; Dunne et al., 2002; 

Dunne 2012; and Dunne and Tian, 2015) rely on cross-sectional data, and, therefore, 

have ignored the time dimension of the effect of military expenditure on economic 

growth. Dunne et al. (2002) apply a static panel approach, while Chowdhury (1991) 

uses time series data to determine the bivariate Granger causality between military 

expenditure and growth. Both studies ignore the multivariate regression approach. On 

the other hand, Mintz and Huang (1990) employ a ridge regression estimator and GLS 

in time series data for the US. Dunne (2012), and Dunne and Tian (2015) apply the 

dynamic panel approach using the fixed effects model. While D’Agostini, Dunne, and 

Pieroni (2012), and Houa and Chena (2013) rely on the GMM method to address the 

possible endogeneity of military spending in the growth equation.  

The above studies on the effect of military spending suffer from a number of 

limitations. First, most have not considered whether the expansion in military 

spending happens due to increased threat, i.e., they have not allowed for the non-

linear relationships in the defense expenditure augmented economic growth model. 

Second, the regression specifications employed in time-series and panel studies 

include level variables in most cases. However, the growth effect of military spending 

cannot be captured if only the level variables are used. Third, to the best of our 

knowledge, none of the studies on the effect of conflict and military expenditure have 

used dynamic estimation methods, such as system GMM, even though Blundell, 

                                                 
6 Two exceptions are Dunne (2012), and Dunne and Tian (2015); both use data that span the post-Cold 

War era (1988–2006 and 1988–2010, respectively).  
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Bond, and Windmeijer (2000) show that in the case of the non-linear moment 

condition, the system GMM not only improves the precision but also greatly reduces 

the finite sample bias.  Fourth, none of the studies test for a significant difference in 

the economic growth effect of military spending due to an external or internal threat. 

Lastly, none of the extant studies evaluated the nexus between economic growth and 

military expenditure for the entire post-Cold War era. 

We therefore contribute to the literature in three ways. Firstly, we revisit the 

relationship between military expenditure and economic growth across countries 

suffering from armed conflicts. Similar to Aizenman and Glick (2006), we conclude 

that military expenditure and growth relation can be appropriately measured by only 

applying the non-linear growth model. In addition, we add to the literature, including 

Aizenman and Glick (2006), by examining whether the growth effect of the ratio of 

military expenditure and GDP (henceforth milex) is due to internal or external threat. 

To be precise, we formally test the hypothesis that an expansion in military 

expenditure due to internal and external conflict has different growth effects. 

Secondly, the selective use of data and econometric methods may explain why earlier 

studies are in disagreement concerning the impact of military expenditure on growth. 

We therefore re-examine the relationship between milex and growth by using a variety 

of methods – cross sectional OLS, pooled OLS, random effects, fixed effects models 

and system GMM. This way, our estimates not only generate comparable results, they 

also highlight the sensitivity of the effect of milex to the underlying estimation 

technique. Finally, we test how our results vary across countries of different income 

levels (e.g. low- vs. middle-income).                

The rest of the paper is organized as follows. Section 2 provides an overview 

of the literature on military expenditure, conflict and economic growth. Section 3 
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presents the methodological framework. Section 4 describes the data. Section 5 

presents the main results while section 6 is the conclusion.  

 

2. Literature Review 

There is no consensus concerning the effect of military expenditure on economic 

growth in the existing literature. According to one set of studies, military expenditure 

creates positive externalities, such as developed infrastructure, peace and a secure 

climate for investment. Ram (1995) argues that the absolute negative effect of 

military expenditure should not be claimed because the defense studies have not 

properly modelled the potential positive externality effect of milex. The empirical 

evidence in support of this view comes from Benoit (1978), Kennedy (1974), Whynes 

(1979), and Barro and Sala-i-Martin, (2004). Among others, Shieh et al. (2002) point 

out that there is a certain optimal level of defense expenditure, which maximizes 

economic growth. In a more recent study, Yildirim and Öcal (2014) analyze the 

influence of military expenditure on economic growth for the time period 2000–2010 

for a sample of 128 countries. Employing an augmented Solow model specification, 

the authors find that military expenditure has a positive effect on economic growth. 

However, in a study on 55 developing countries, Chowdhury (1991) cautions that the 

relationship between milex and economic growth should not be generalized because 

the actual relations vary across countries. Moreover, the earlier studies have mainly 

used cross-sectional data and OLS estimators, and, therefore, fail to capture the 

dynamic nature of the effect of military expenditure on economic growth. 

Some recent studies have therefore revisited the issue using a regional sample 

and adopting a dynamic empirical framework. Kollias and Paleologou (2010) use 

various econometric techniques (fixed panel models, random coefficient models and a 
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trivariate VAR model) to empirically examine the relationship among growth, 

investment and military expenditure in the case of the European Union-15. Their 

findings do not suggest any consistent quantitative relation between defense spending 

and growth. Turning to developing country studies, D’Agostini, Dunne, and Pieroni 

(2012) use five-year panel data on 53 African countries and confirm that large 

military spending is bad for growth. However, they also attribute the negative effect 

to corruption pointing out that combatting corruption is likely to directly increase the 

aggregate economic performance and indirectly reduce the negative impacts of 

military spending on growth. Dunne (2012) studies the economic effects of military 

spending using a cross-country panel dataset spanning 1988–2006. The author also 

examines the Sub-Saharan Africa (SSA) region that has suffered from a number of 

violent conflicts. The results indicate a significant negative short-run effect and 

insignificant long-run effect of milex on per capita income growth. Houa and Chena 

(2013) restrict analysis to 35 developing countries over the period of 1975–2009. 

They use the system Generalized Method of Moments (GMM) estimators and 

document a negative and significant effect of defense spending on economic growth 

in the sample countries. Dunne and Tian (2015) examine the impact of military 

expenditure on economic growth using the dynamic panel data method for the period 

1988–2010. They find that milex has a negative effect on growth in the short and long 

run. Their research addresses the issue of group heterogeneity – sub-sample analysis 

indicates that milex has an adverse effect on the growth of countries for all income 

groups. Compton and Paterson (2015) present an updated analysis on the issue for the 

post-Cold War era (i.e., 1988 to 2010). They test the conditional relational between 

military spending and economic growth with a focus on institutions. Estimation is 

based on the system GMM dynamic panel and fixed effects estimators. The authors 
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find that the effect of military spending on growth is generally negative or zero. In 

countries where institutions are weak, military spending is harmful for growth, and, at 

best, has no effect when taking place in a strong institutional environment.  

Lastly, Musayev (2015) re-examines the relationship between military 

spending and economic growth with a focus on the direct and indirect effects of 

conflict, corruption, and natural resources on economic growth. The author finds that 

the impact of military expenditure on growth is generally negative.  However, the 

effect is not harmful for countries facing higher internal threats once corruption levels 

are accounted for.7 This finding highlights the possibility that sample composition is 

important alongside the choice of methods when studying the effect of milex.  As a 

matter of fact, there is one group of studies that document a conditional, non-linear 

effect of military expenditure on economic growth.8 Frederiksen and Looney (1982) 

suggest that expansion in military expenditure helps economic growth in resource-rich 

instead of resource-constrained LDCs. By applying a non-linear growth model, 

Cuaresma and Reitschuler (2006) find that milex negatively affects economic growth 

in countries that spend a relatively low amount of GDP on defense. Aizenman and 

Glick (2006) find that although military expenditure alone has a negative effect on 

economic growth, expanded military expenditure in the face of threat has a positive 

effect on economic growth.  

                                                 
7 Overall, these studies support or advocate a cut in the military expenditure on the ground that it 

creates space for productive social spending, and, hence, is good for growth – reduced milex brings 

“peace dividends” by freeing resources for productive investment in developed (Smith, 1977; 1978; 

1980; Rothschild, 1977; Mintz and Huang, 1990), as well as developing countries (Lim, 1983). For 

earlier studies on this, also see Leontief and Duchin (1983), Deger and Smith (1983), Landau (1985), 

and Dunne, Nikolaidou and Smith (2002). 

8 For country specific studies using time series data on defense expenditure and economic growth, see 

Kalyoncu and Yucel (2006) on Turkey and Greece, and Chen (1993). Kalyoncu and Yucel (2006) find 

uni-directional causality running from economic growth to defense expenditure for Turkey while Chen 

(1993) does not find any long-term equilibrium relationship between defense spending and real 

economic growth rate.  
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Our review of the existing studies confirms that the extant literature is inconclusive on 

the relationship between milex and economic growth. Older studies relying on data 

from the Cold War period tend to find a positive effect. But these studies tend to rely 

more on cross-sectional methods and/or pool data over economically rich and poor 

countries (i.e., heterogeneous panel). The general findings in more recent studies that 

rely on dynamic models and panel data based estimates suggest that milex has a 

negative impact in the short-term economic growth but that the relationship is 

reversed or insignificant in the long-run. However, almost none of the existing studies 

examined the joint effect of armed conflict and military expenditure on growth with a 

focus on developing countries even though the effect of milex can vary depending on 

conflict exposure. Although Aizenman and Glick (2006) are an exception, they only 

employ an OLS estimator in a non-linear growth model, and rely on a sample 

comprising both developed and developing countries (i.e., heterogeneous sample) for 

the period 1989-98. The authors also do not distinguish between intra-state and inter-

state conflicts. It is possible that milex can help attenuate the effect of conflict, and, in 

the long-run, it positively affects economic growth by shortening the duration of 

conflict. For these reasons, the exact effect of military expenditure on growth has 

been often hard to detect in the existing literature.9 Whether milex impacts growth in 

the post-Cold War era, particularly in conflict-affected developing countries, 

therefore, remains an empirical question.   

 

  

                                                 
9 For instance, estimates for SSA countries that were involved in conflicts between 1988 and 2006 

show no effect of military spending on growth (Dunne 2010). 
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3. Model Specification and Estimation 

Our theoretical framework is based on the basic setup of the Cobb-Douglas 

(C-D) production function in which growth depends on the supply components (such 

as labor, capital) and the security components (such as armed conflict and military 

expenditure) of production (see, Dunn, Smith and Willenbockel, 2005). In the simple 

C-D production function, the government has no role. However, the role of 

government cannot be ignored in respect of economic growth. Therefore, we have 

included the role of government in the theoretical framework of our study. Hence, 

including the political variables, the basic C-D can be extended as: 

(1)  𝑌 = 𝐴𝐿𝛼𝐾𝛽𝑃𝜏 

where A is an exogenous factor (Harrod-neutral technology progress), L is labor and 

K is capital and P is political activity in the economy. Here,  α, β and τ are shares of 

labor, capital and political activities in production, α > 0, and β > 0, but the sign of 𝜏 

is uncertain. Some political variables have a positive effect while others have a 

negative effect on economic growth. We assume two security variables – armed 

conflict (C) and military expenditure (M) – as our political variables. Military 

expenditure may take place to tackle any internal or external threat (see, Dunn, Smith 

and Willenbockel, 2005; Aizenman and Glick, 2006). Conflict may negatively affect 

economic growth. However, military expenditure may have two alternative effects, 

positive or negative. If military expenditure reduces government expenditure in the 

real sector, it negatively affects economic growth; however, if military expenditure 

increases confidence for investment (i.e., gives security for safe investment), it would 

positively affect economic growth. For example, if military expenditure builds-up 

confidence in investors, then local and international investors invest more under a 

secured economic environment.       
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Specifying the economic and political variables we can write: 

(2)   𝑌 = 𝐴𝐿𝛼𝐾𝛽𝐶𝛾𝑀𝜌 

Taking logarithm and giving both cross-section and time-series specification, we can 

re-write:   

 (3)  𝑙𝑛𝑌𝑖,𝑡 = 𝑙𝑛𝐴𝑖 + 𝛼𝑙𝑛𝐿𝑖,𝑡 + 𝛽𝑙𝑛𝐾𝑖,𝑡 + 𝛾𝐶𝑖,𝑡 + 𝜌𝑙𝑛𝑀𝑖,𝑡    

Similar to Aizenman and Glick (2006), we apply a non-linear multiplicative 

term in our model. This is because military expenditure may not necessarily always be 

autonomous; it might also be induced by internal or external threats. Equation (3) can 

be written as: 

 (4)  𝑙𝑛𝑌𝑖,𝑡 = 𝑙𝑛𝐴𝑖 + 𝛼𝑙𝑛𝐿𝑖,𝑡 + 𝛽𝑙𝑛𝐾𝑖,𝑡 + 𝛾𝑙𝑛𝐶𝑖,𝑡 + 𝜌𝑙𝑛𝑀𝑖,𝑡 + 𝜔 ln(𝐶𝑀)𝑖,𝑡  

where, subscript i stands for cross-section and t for time series, CM is the cross 

product of threat and military expenditure. If the number of casualty is used as a 

proxy for the armed conflict variable, we can take the logarithm of armed conflict. 

However, if armed conflict comes as a binary dummy variable, we cannot take the 

logarithm. 

By incorporating the disturbance term and giving the growth model specification, 

equation (4) can be written as: 

 ∆𝑙𝑛𝑌𝑖,𝑡 = 𝜇𝑖 + 𝜑𝑙𝑛𝑌𝑖,𝑡−1 + 𝛼𝑙𝑛𝐿𝑖,𝑡 + 𝛽𝑙𝑛𝐾𝑖,𝑡 + 𝛾𝑙𝑛𝐶𝑖,𝑡 + 𝜌𝑙𝑛𝑀𝑖,𝑡 + 𝜔 ln(𝐶𝑀)𝑖,𝑡 +

𝜀𝑖.𝑡 

Theoretically 𝜑 = −1, which may be empirically testable.  

Our empirical model is therefore as follows.10 

(5)  ∆𝑦𝑖,𝑡 = 𝜇𝑖 + 𝜑𝑦𝑖,𝑡−1 + 𝛼𝑙𝑖,𝑡 + 𝛽𝑘𝑖,𝑡 + 𝛾𝐶𝑖,𝑡+𝜌𝑚𝑖,𝑡 + 𝜔(𝐶𝑚)𝑖,𝑡 + 𝜀𝑖,𝑡 

                                                 
10 Dunne, Smith and Willenbocket (2005) also suggest applying the Aizenman and Glick (2003, 2006) 

type model in the military expenditure literature.   
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where subscript i stands for cross-section and t for time series, y is real income, l is 

labor, k is capital and GDP ratio, m is military expenditure and GDP ratio. C is armed 

conflict, i.e., whether or not there was conflict (in an alternative model, we used 

whether there was internal or external conflict or no conflict), Cm is the cross-term to 

test the effect of milex on growth in the presence of armed conflict.  

   It should be noted that if milex is considered as a substitute for other public 

investments, then any increase in milex will reduce investment in other public sectors. 

However, if milex is a complementary product, it will not reduce other public 

investment; rather it will complement to those investments. Our second empirical 

specification includes two dummies for internal and external armed conflicts where 

the omitted category is ‘no conflict’. Hence, there is no potentiality of the ‘dummy 

variable trap’. 

 We hypothesize that military expenditure may positively or negatively affect 

economic growth, and armed conflict may negatively affect economic growth. 

However, military expenditure in the presence of armed conflict fosters economic 

growth. If true, the interaction term of armed conflict and military expenditure should 

be positive (i.e., ω will be positive).       

Both external and internal stability are highly influential factors for economic 

growth. If the economy is not politically stable (internally or externally) then the 

investors lose confidence for investment in that economy, and, therefore, economic 

growth falls. Internal conflict takes place within the geographical territory of a 

country, which may negatively affect economic growth. External conflicts may take 

place along the common border of two or more countries (such as the conflict 

between India and Pakistan in Kashmir), which may also negatively affect economic 

growth. Subsequently our conjecture about the parameters may be expressed as: 
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𝜕∆𝑦

𝜕𝑚
= 𝜇1 + 𝜔𝐶;      𝜇1 > 0 , 𝜔 > 0 [Armed conflict] 

(6)  
𝜕∆𝑦

𝜕𝑚𝑖𝑛𝑡𝑟𝑎
= 𝜇2 + 𝜋𝐶;         𝜇2 > 0, 𝜋 > 0  [Internal conflict] 

  
𝜕∆𝑦

𝜕𝑚𝑖𝑛𝑡𝑒𝑟
= 𝜇3 + 𝜗𝐶;         𝜇3 > 0, 𝜗 > 0  [External conflict] 

In order to estimate equation (5), we apply both cross-sectional and balanced 

panel estimates in which balanced panel estimators include pooled OLS, fixed effects, 

random effects and system GMM estimators. The cross-sectional regressions include 

data for 70 countries while the balanced panel include data for 60 countries (N = 60) 

from 1990–2013 (T = 24). We also estimate our empirical model for low-income and 

middle-income groups.  In addition to all conventional estimators we apply the system 

GMM approach. GMM is superior to Ordinary Least Squares (OLS) and Maximum 

Likelihood Estimation (MLE) in that the desirable statistical properties of OLS and 

MLE are not achieved unless the data are normally distributed. Secondly, the effect of 

milex may suffer from the reverse causality problem.11 Moreover, econometric 

estimation of growth models is usually undermined by the omitted variable and/or 

endogeneity problem. For example, higher capital investment leads to economic 

growth, but, at the same time, may be picking up the effect of good institutions. In 

addition, Glaeser et al. (2004) questions the exogeneity of institutional variables in 

growth models. Chong and Calderon (2000) find bi-directional causality between 

institutional measures and economic growth. In the presence of the endogeneity 

problem, OLS is not an appropriate estimator. The 2SLS estimator, on the other hand, 

                                                 
11 Furuoka, Oishi, and Karim (2014) find that the size of military expenditure in China expands in the 

process of economic transformation – the long-run relationship between military spending and 

economic growth is characterized by a unidirectional causality from economic development to 

military expenditure.  
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while preferred, is inefficient if there is heteroskedasticity in the data.12 In contrast, 

GMM is an efficient estimator even in the presence of heteroskedasticity (Siddiquia 

and Ahmed, 2013). Moreover, system GMM improves the precision and reduces the 

bias of the non-linear dynamic model (see, Blundell, Bond and Windmeijer, 2000). It 

is a computationally convenient method for estimating a non-linear dynamic model 

without complete specification of the probability distribution of data. 

We therefore estimate equation (5) using standard dynamic panel estimators 

(OLS, fixed effects and random effects) and system GMM approach. We use lags of 

the endogenous variable as instruments in the regression. The second lag is 

appropriate because the first lag may be correlated with the current disturbance term. 

Our estimated Model 1 treats milex as an unconditional variable, while Model 2 and 

Model 3 specify military expenditure as a conditional variable, interacted with “armed 

conflict”. Model 3 distinguishes between internal and external conflicts. 13 All the 

variables except dummy are in logarithmic form. It may be argued that in the presence 

of heterogeneity in a panel (arising due to country specific differences in structural 

factors), the “Pooled Mean Group” (PMG) technique is more appropriate (Pesaran et 

                                                 
12 d'Agostino, Dunne, and Pieroni (2013) use conflict onset as an instrument for military expenditure 

in a panel of African countries for the period 1989-2010. The empirical analysis suggests that 

endogeneity is likely to be an important issue and using IV estimation provides a larger significant 

negative effect for military spending on growth than OLS. This suggests that earlier studies have 

underestimated the damaging effects of military spending. However, implementing the 2SLS/IV 

model is difficult because it is hard to find a variable that would serve as a satisfactory instrument, 

which is also the case in our dataset. One potentially credible instrument could be the milex of 

neighboring countries. In his analysis of the determinants of national defense budgets in the post-Cold 

War era using data for 124 countries, Skogstad (2015) finds evidence that defense budgets are 

positively spatially correlated – countries account for the military spending of other countries when 

setting their budgets. However, we do not have milex data for the neighbors of all our sample 

countries. 

13 Our analysis of conflict and growth could suffer from the problem of reverse causality, e.g., poor 

countries being more likely to participate in a civil conflict. One solution is to study the relationship 

between growth and a lagged (instead of contemporaneous) measure of conflict. This approach can 

support causality claims as long as there is no serial correlation in war occurrence. To this end, Koubi 

(2005) excluded countries that were engaged in a war during the 1975–89 period as well as during the 

1965–75 period (such as Israel and Syria). However, this approach is ad hoc and subject to the sample 

selection problem. Hence, we did not pursue this although we do not rule out the possibility of inverse 

causality. 
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al., 1999). However, the issue of heterogeneity is less serious here since our sample 

already excludes high-income countries. Moreover, we apply a sub-sample analysis to 

reduce the heterogeneity within low- and middle-income countries. This splitting of 

the data by income level makes the sample even more homogenous, hence the PMG 

estimator is less relevant for estimation.     

Lastly, existing research has used a variety of models to estimate the 

relationship between growth and military expenditure. Some studies have used cross-

sectional regression analysis whilst others have employed panel data methods. If 

lagged dependent variables also appear as explanatory variables, strict exogeneity of 

the regressors no longer holds. The Least Squares Dummy Variable (LSDV) approach 

is inconsistent for dynamic panel data with individual effects irrespective of whether 

we use fixed or random effects specification (Nickell 1981). In this context, the GMM 

approach is more appropriate (Arenallo and Bond, 1985). The selective use of data 

and econometric methods may explain why existing studies disagree on the impact of 

milex on growth. Therefore, we report estimates of the effect of military spending 

based on the GMM and other alternative estimators, such as cross-sectional, pooled, 

fixed effects and random effects regression models.   

 

4. Data and Variables 

The post-Cold War data from 1990 to 2013 for seventy low- and middle-

income countries are used (the list of countries is in the appendix). Both conflicting 

and non-conflicting countries are included to avoid possible country selection bias. 

This is a balanced panel since we excluded all the developing countries for which data 

on some variables were unavailable. Forty-two countries in our sample have suffered 

from conflict.       
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Our dependent variable is GDP growth rate. Other variables such as ‘Labor’ is 

the labor force of each country, ‘Capital’ is the real gross fixed capital formation (% 

of GDP). All three variables are collected from the ‘World Development Indicators’ 

(WDI) of the World Bank. We have not included the human capital variable, because 

time series data for this variable for the period from 1990–2013 are not available in 

WDI for all cross sections. Although the Barro and Lee database includes human 

capital data for all countries, this dataset is collected for every fifth year. This, in turn, 

has increased our degrees of freedom and our focus to milex. Data on military 

expenditure and GDP ratio are from the SIPRI Military Expenditure Database (2015), 

Stockholm International Peace Research Institute, Sweden.  

The data for armed conflict comes from the Uppsala Conflict Data Program. It 

is worth mentioning that the ‘armed conflict’ dataset does not consider any conflict as 

armed conflict unless there were 25 or more battle deaths in a year. We also classified 

the data into ‘internal conflict’ and ‘external conflict’. If a conflict takes place inside 

the geographical territory of a country by internal people, then the conflict is defined 

as internal conflict. Internal conflict usually occurs between the government and one 

or more opposition groups within the country. However, if the conflict takes place 

between two different nations, then the conflict is considered as external conflict. 

Armed conflict is a dummy variable in our empirical models. It takes the value equals 

1 (one) if there was conflict of any form (such as major, minor, internal or external) in 

the given year, and 0 (zero) otherwise.  
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Figure 1: Military expenditure (as a % of GDP) and GDP growth rate in sample 

countries, 1990-2013 

 
Note: Fitted line is based on linear regression of growth on military expenditure.  

 

Our study sample includes 70 developing countries (see Appendix 1), which differ in 

terms of geographic location, size and rate of growth of GDP, and military 

expenditure and GDP ratio (see Appendix Table 2). The cross plot of milex and 

growth rate is presented in Figure 1. Contrary to popular perceptions, there is no clear 

correlation between growth rate and milex in the raw data. Conflict affected African 

countries, such as Senegal, have low milex while others (e.g., Rawanda) have high 

expenditure (see Appendix Figure 2). Nevertheless, growth is low in both countries 

during 1990–2000. However, Rawanda saw a jump in growth rate during 2001–2013 

and a fall in milex suggesting a negative link between growth and milex. Uganda on 

the other hand, continues to enjoy growth despite conflict and significant milex. In 

South Asia, countries like Pakistan have remained trapped in the “low growth”-“high 
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expenditure” quadrant throughout 1990–2013. The growth effect of milex is further 

complicated by the high level of military spending in a number of non-conflicting 

middle-income countries, such as China, Malaysia and Jordan during the post 2000 

period.14 These countries spent more compared to poorer but (internal) conflict 

affected countries, such as Nepal, the Philippines, Senegal, Thailand, and Peru.  To 

unravel the actual impact of milex on growth conditional on conflict exposure, we turn 

to econometric analysis in the next section. 

 

5. Main results 

As explained in section 3, our empirical analysis comprises two parts. First, 

we estimate the determinants of growth using four different naïve estimators – cross-

section, pooled, fixed-effects and random effects models. For each, three alternative 

model specifications are used. The first model is a parsimonious one that examines 

the growth effects of military expenditure where we additionally control for labor and 

capital. Model 2 tests for the presence of a non-linear growth effect of military 

expenditure conditional upon exposure to armed conflict. Model 3 expands Model 2 

by differentiating between external and internal conflicts. A number of findings 

follow from Table 1. First, consistent with the scatter plots of data on milex and 

growth (Figure 1 and Appendix Figures 2 and 3), there is a statistically insignificant 

relationship between milex and growth in the cross-section regression estimate (see 

Model 1). However, with control for the effect of conflict, the coefficient on milex 

becomes negative and significant. Second, milex exerts a systematically negative and 

significant influence on growth when we rely on dynamic models estimated using 

                                                 
14 Dunne (2012) finds the changes in milex to be insignificant for the upper middle-income countries 

during 1988 to 2006, implying that military expenditure is likely to be more damaging for poorer 

countries. 



18 

 

 

 

fixed effects or random effects models. This is true irrespective of whether we use a 

parsimonious specification (i.e., model 1) or a detailed one (i.e., models 2 and 3) that 

accounts for the non-linear effect of milex. The negative coefficient on milex is 

significant across Models 1-3 when we apply the GMM estimator.15 However the 

coefficient is the smallest in size in this case.  

The diagnostic test statistics indicate that the GMM estimates are robust. 

Specifically, the first and second order Arellano-Bond tests suggest that there is no 

first order or second order autocorrelation in the empirical models. The Sargan test 

results suggest that the instruments are exogenous in all specifications. The change in 

the estimated effect size of milex across cross-section, pooled, fixed effects, random 

effects and GMM estimates explains why the earlier studies on the effect of military 

spending, which, in most cases, relied on single methods using cross-section data, 

disagreed in terms of the results. When using panel data, they rarely employed all of 

these techniques, particularly GMM, and, consequently, have not produced the best 

results of the effect of milex on growth.  

The third important result in Table 1 relates to the effect of conflict on growth. 

Irrespective of the estimation technique chosen, we find a negative coefficient on the 

conflict variable. However, the effect is only significant in the case of fixed effects 

and GMM estimators. This finding is consistent with recent research that also finds a 

direct negative effect of conflict on economic growth (e.g., Collier, 1999; Gates, 

Hegre, Nygård, Mokleiv & Strand, 2012).  Differentiating between external and 

internal threats reveals that conflict significantly harms growth when it is internal; the 

                                                 
15 Our results are partly consistent with Dunne and Tian (2015) who also employ post-Cold War data 

and find a negative and direct effect of military spending on growth. They do not examine the 

conditional effect of military spending. Instead they separately estimate the effect for conflict and non-

conflict countries by employing the general first-order dynamic model and examine the direct effect of 

milex on growth, and find a negative effect in both.  
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external conflict effect is rarely significant.16 Fourth, while milex on its own 

negatively affects growth, conditional on the presence of conflict, it has a positive and 

significant impact. This is only true in the case of internal conflict – if there is 

ongoing civil war, more military spending can protect the economy and contain the 

crisis leading to a positive growth effect. This again provides an additional 

explanation for the disagreement among older studies, as only some took into account 

exposure to conflict, and, even then, did not consider the interaction between conflict 

and milex.  

Next we re-estimate the models separately for the low- and middle-income 

group samples. The results are reported in Table 2(a) and Table 2(b), which, once 

again, report three specifications altogether. In both low- and middle-income 

countries, military expenditure has a significant and negative growth effect 

irrespective of whether we control for conflict (except in the fixed effects model). In 

the low-income country sample, neither conflict matters for growth directly nor does 

it impact growth indirectly through influencing the level of military spending. On the 

other hand, it has a negative and significant impact on the middle-income country 

sample in GMM (see, Table 2(a)). 

  

                                                 
16 For studies that find the opposite result, see Aizenman and Glick (2006). 
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Table 1: Cross-section and dynamic panel estimates of the determinants of economic growth, 1990-2013 

 

Cross-section  Pooled OLS Fixed Effects Random Effects GMM   

  (1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

Lagged income -.39* -.29 -0.27 -.49*** -.50*** -.50*** -.98*** -.95*** -.94*** -.58*** -.57*** -.58*** -.19*** -.21*** -.22*** 

  (.20) (.20) (0.20) (.12) (.12) (.12) (.31) (.31) (.31) (.171) (.17) (.17) (.02) (.03) (.03) 

Labour .26** .26* 0.21 .26*** .69*** .69*** .64 .52 .46 .29** .31** .32** .16*** .16*** .17*** 

  (.13) (.14) (0.14) (.08) (.143) (.14) (.76) (.76) (.77) (.12) (.13) (.13) (.03) (.03) (.03) 

Capital 3.13*** 2.87*** 2.84*** 3.34*** 3.52*** 3.50*** 3.69*** 3.65*** 3.62*** 3.55*** 3.58*** 3.56*** .05** .05* .045 

 (.82) (.81) (0.81) (.33) (.34) (.34) (.43) (.44) (.44) (.38) (.39) (.39) (.03) (.03) (.03) 

Milex -.05 -.84* -0.89* -.56*** -.71*** -.70*** -2.03*** -2.24*** -2.20*** -.97*** -1.14*** -1.13** -.19*** -.16*** -.10** 

  (.35) (.48) (0.47) (.19) (.21) (.21) (.42) (.47) (.46) (.26) (.29) (.29) (.03) (.04) (.042) 

Conflict 
 

-.58 
 

 

-.49 

  

-1.40** 

  

-.94 

  

-.60*** 

   
 

(.59) 
 

(.53) (.63) (.58) (.13) 

Internal Conflict 
  

-0.39 

  

-.52 

  

-1.59** 

  

-1.05* 

  

-.51*** 

  
  

(0.59) (.54) (.64) (.59) (.14) 

External Conflict 
  

0.72 

  

-1.11 

  

-.93 

  

-.97 

  

2.57*** 

  
  

(1.45) (2.73) (2.91) (2.81) (.74) 

Milex*Conflict 
 

1.57** 
 

 

.97* 

  

1.14* 

  

1.04* 

  

.35*** 

   
 

(.69) 
 

(.53) (.69) (.60) (.11) 

Milex*Internal 

Conflict   
1.67** 

  

.92* 

  

1.11 

  

1.01* 

  

.28** 

  
  

(0.70) (.54) (.68) (.60) (.13) 

Milex*External 

Conflict   
0.29 

  

1.16 

  

.53 

  

.90 

  

-2.35*** 

  
  

(1.75) (2.08) (2.34) (2.20) (.59) 

Constant -6.74** -6.16* -5.54** -5.85*** -4.78*** -4.81*** -8.199 -6.18 -5.26 -6.13** -6.39*** -6.45*** -1.03*** -.71* -.82** 

  (3.20) (3.13) (3.16) (1.63) (1.80) (1.81) (11.67) (11.70) (11.79) (2.40) (2.41) (2.45) (.36) (.37) (.40) 

No. of observation 70 70 70 1438 1438 1438 1438 1438 1438 1438 1438 1438 1439 1439 1439 

No. of countries 70 70 70 60 60 60 60 60 60 60 60 60 60 60 60 

Arellano-Bond test 

for AR(1) (p-value)  

            

0.54 0.04 0.003 

Arellano-Bond test 

for AR(2) (p-value) 

            

0.99 0.80 0.61 

Sargan test (p-value) 

            

0.97 0.98 0.99 

Adj R-squared 0.24 0.30 0.33 0.08 0.09 0.09 0.07 (o.a.) 0.07 (o.a.) 0.07(o.a) 0.08 (o.a.) 0.08 (o.a.) 0.08 (o.a.) 

   Notes: (a) ** and * stand for significance level at 1% and 5% level, respectively. (b) Standard errors are given in the parenthesis. (c) The instrumented variables in GMM specification are labour, capital and military spending. (d) First lag of 

income is used. (e) Cross-section model is based on aggregated data for the period 1990-2013. (f) Dependent variable is GDP growth rate and lagged income is the first lag of real per capital GDP (PPP). (g) o.a. refers to overall. 
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Most importantly, the effect of milex, which is conditional on conflict, is significant 

and positive in the middle-income country sample, and, particularly so in the case of 

internal conflict (in all estimators). This again highlights the fact that the estimated 

effect of milex is sensitive to sample composition – ignoring data on low-income 

countries can lead to a positive impact of milex, as is also evident in the scatter plot of 

raw data (see Figure 1). Lastly as an additional check of the sample heterogeneity test, 

we repeated the GMM analysis excluding China from the sample. This is because 

China has an unusually high growth rate, and, at the same time, has a high milex 

despite being a non-conflict country. However, our results relating to the effect of 

milex and conflict in the middle-income country sample remains unchanged.   

Subsequently, we tested three hypotheses in Tables 1, 2(a) and 2(b) using a 

variety of methods. Our first hypothesis was that “the military expenditure without 

conflict may have a positive or negative effect on economic growth; however, in the 

face of conflict, an increased military expenditure fosters economic growth”. The 

estimated results indicate that military expenditure negatively affects economic 

growth. Armed conflict also negatively affects (see, FE and GMM) economic growth. 

We point out that for the same data one can reach a different conclusion (i.e., conflict 

has a significant negative effect) if relying on cross-section and conventional dynamic 

panel estimators, such as OLS and random effects models. Our second hypothesis was 

that “any expansion in military expenditure due to internal and external conflicts 

affects the economic growth differently”. The estimated results show that milex due to 

internal conflict has a significant positive effect while, generally, milex due to external 

conflict has an insignificant effect on economic growth.  
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Table 2(a): Sub-sample Analysis, Pooled OLS and GMM 

Note: ***, **, * stand for significance at 1%, 5% and 10% level, respectively. Standard errors are in parentheses. Since, N(15) <T(24) in low income group, we 

haven’t applied GMM estimator in this case.   

 Low Income (POLS) Middle Income (POLS) Middle Income (GMM) 

  (1) (2) (3) (1) (2) (3) (1) (2) (3) 

Lagged income -1.41*** -1.42*** -1.41*** -0.17 0.16 0.33 0.26 0.25 0.09 

 
(0.48) (0.48) (0.48) (1.89) (1.91) (1.94) (0.23) (0.25) (0.26) 

Labour 0.55* 0.56* 0.56* 0.21*** 0.17** 0.17** 0.02 0.02 0.03* 

  (0.30) (0.30) (0.30) (0.07) (0.08) (0.08) (0.02) (0.02) (0.02) 

Capital 2.77*** 2.84*** 2.83*** 4.11*** 4.16*** 4.16*** 0.02 0.03 0.02 

 (0.61) (0.63) (0.63) (0.47) (0.47) (0.47) (0.03) (0.03) 0.03 

Milex -1.22** -1.42** -1.39** -0.41** -0.64*** -0.63*** -0.17*** -0.18*** -0.14*** 

  (0.51) (0.65) (0.65) (0.19) (0.21) (0.21) (0.03) (0.03) (0.03) 

Conflict 
 

-0.29 
 

 -0.52   -0.39***  

  (1.25) (0.58) (0.12) 

Internal Conflict 
  

-0.41   -0.52   -0.41*** 

  (1.27) (0.59) (0.12) 

External Conflict 
   

  -0.65   1.07** 

  (2.54) (0.43) 

Milex*Conflict 
 

0.58 

 

 1.26**  

 

 0.41***  

  (1.29) (0.57) (0.10) 

Milex*Internal Conflict 
  

0.60   1.14*   0.32*** 

  (1.31) (0.59) (0.11) 

Milex*External 

Conflict    

  
1.27 

  -0.86** 

  (1.93) (0.34) 

Constant -1.51** -1.75 -1.78 -11.57*** -11.84*** -12.17*** -0.95** -0.85* -0.67 

  (4.89) (4.96) (4.95) (4.35) (4.35) (4.41) (0.45) (0.46) (0.49) 

No. of observation 359 359 359 1079 1079 1079 1079 1079 1079 

No. of countries 15 15 15 45 45 45 45 45 45 

Adj R2 0.12 0.12 0.12 0.08 0.10 0.10    

Arellano-Bond test for 

AR(2) (p-value) 
      

-0.01 

(0.99) 

0.02 

(0.98) 

-0.21 

(0.83) 

Sargan test (p-value)       
50.14 

(0.23) 

47.42 

(0.29) 

47.37 

(0.29) 
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Table 2(b): Sub-sample Analysis, Fixed Effects and Random Effects 

Note: ***, **, * stand for significance at 1%, 5% and 10% level, respectively. Standard errors are in parentheses. Random effects are supported by the Hausman test. 

 

 

  

 Low Income (FE) Low Income (RE) Middle Income (FE) Middle Income (RE) 

  (1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

Lagged income -0.91 -0.92* -0.93* -0.91** -0.92** -0.92** -0.53** -0.54** -0.53** -0.41** -0.41** -0.41** 

 
(0.56) (0.55) (0.55) (0.42) (0.38) (0.38) (0.20) (0.20) (0.21) (0.17) (0.17) (0.18) 

Labour 4.30** 4.40** 4.23** 1.37** 1.33*** 1.33*** 0.33 0.50 0.61 0.59*** 0.56** 0.57** 

  (1.76) (1.75) (1.74) (0.56) (0.48) (0.48) (0.85) (0.85) (0.86) (0.21) (0.21) (0.22) 

Capital 2.64*** 2.11*** 2.03*** 2.80*** 2.82*** 2.82*** 5.03*** 4.83*** 4.82*** 4.64*** 4.59*** 4.57*** 

 (0.69) (0.72) (0.72) (0.63) (0.64) (0.64) (0.64) (0.64) (0.65) (0.56) (0.56) (0.57) 

Milex -1.45 -0.36 -0.20 -1.41** -1.46** -1.43** -2.19*** -2.71*** -2.64*** -0.91*** -1.24*** -1.21*** 

  (0.92) (1.10) (1.10) (0.58) (0.65) (0.65) (0.46) (0.49) (0.49) (0.29) (0.32) (0.32) 

Conflict 
 

-1.90 
 

 -0.28 
 

 -0.99   -0.74  

  (1.41) (1.25) (0.69) (0.64) 

Internal 

Conflict   
-2.35 

 

 
-0.39 

  
-1.11 

  -0.81 

  (1.45) (1.28) (0.71) (0.65) 

External 

Conflict    

 

  

  
-1.12 

  -0.99 

  (2.65) (2.58) 

Milex*Conflict 
 

1.14 
 

 0.53 
 

 2.14***   1.58**  

  (1.63) (1.30) (0.77) (0.67) 

Milex*Internal 

Conflict   
1.29 

 

 
0.55 

  1.95***   1.49*** 

  (1.64) (1.31) (0.74) (0.67) 

Milex*External 

Conflict    

 

  

  
0.78 

  0.97 

  (2.14) (2.03) 

Constant -48.2* -44.6* -4.44* -2.87 -2.09 -2.12 7.31 10.72 12.23 -9.42*** -8.65*** -8.78*** 

  (26.2) (26.0) (25.95) (6.28) (5.28) (5.17) (12.92) (13.04) (13.20) (3.14) (3.20) (3.23) 

No. of 

observation 
359 359 359 359 359 359 1079 1079 1079 

1079 1079 1079 

No. of 

countries 
15 15 15 15 15 15 45 45 45 

45 45 45 
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Clearly, different effects of milex exist due to internal and external conflicts. Hence, our 

second hypothesis is also supported by data. Our third hypothesis concerned the non-linearity 

condition of the economic growth model. We assumed that armed conflict alone may have a 

contemporaneous negative effect on economic growth. However, if milex takes place to protect the 

economy, then the combined effect would be positive on economic growth. In other words, military 

expenditure has a non-linear growth effect in the face of conflict. All the estimators indicate that once 

we impose the non-linearity condition, the interaction of military expenditure and internal conflict 

leads to a positive and significant effect on economic growth.  This result remains robust to sub-

sample analysis (for middle-income countries) with the exclusion of China.17  

Our results provide some explanation for why previous research has failed to reach a consensus 

on the growth effect of military spending. Different researchers have used different empirical models 

to estimate the relationship between growth and milex. Some have used cross-sectional data and OLS 

regression analysis whilst others have employed panel data methods. Applying cross-sectional and 

panel data estimators that have been used in existing research, we find that relaxing the linearity 

assumption is key to observing the positive effect of military expenditure on economic growth. Our 

estimated results are in line with Aizenman and Dlick (2006) who estimated regression using OLS 

estimators. However, unlike Aizenman and Dlick (2006), we find a negative effect of conflict on 

economic growth if alternative estimators (fixed effects and GMM) are considered. We also find that 

middle-income countries (but not the LDCs) drive this result. Our analysis also isolates the effects of 

internal conflict from that of external conflict. We find that if military expenditure increases due to 

internal conflict, it has a significant positive effect on economic growth.  If lagged dependent variables 

also appear as explanatory variables, strict exogeneity of the regressors no longer holds. The estimated 

                                                 
17 We also re-estimated the results for the middle-income country sample by excluding China from the dataset. This is because China 

has a very high growth rate and no ongoing external conflict, and yet has a sizable military expenditure. However, our findings on the 

non-linear effect of military spending were unchanged.   



25 

 

 

effect of milex in such models will be inconsistent in the dynamic panel specification irrespective of 

whether fixed or random effects estimators are used. The GMM approach is more reliable and we 

document how the results change compared to non-GMM estimates. In other words, selective use of 

data and econometric methods may partly explain the disagreement among researchers in the older 

literature concerning the impact of milex on growth.  

 

6. Conclusion 

One of the reasons for the lack of consensus in the literature on the effect of military expenditure on 

growth is that studies have differed in terms of sample composition and the empirical models 

employed to examine the impact. Moreover, research focusing exclusively on developing country 

growth performance in post-Cold War period is lacking. Our study fills this gap by studying the 

growth effect of the post-Cold War armed conflict and military expenditure in the developing country 

context. The empirical specification distinguishes between external and internal conflict and relies on 

cross-sectional as well as a variety of dynamic panel models to capture the causal effect of military 

expenditure and its interaction with conflict. Since the sample countries are different in terms of 

income level, we also separately estimate the growth regression models for low- and middle-income 

countries. 

The estimated non-GMM regression models show somewhat mixed support for the hypothesis 

that military expenditure has a significantly negative impact on economic growth – cross sectional 

OLS and low-income country fixed effects estimates of milex are insignificant). However, the effect is 

significant when conventional dynamic panel approaches (pooled OLS, fixed effects and random 

effects) and GMM estimates are considered. At the same time, allowing for an interaction effect 

between milex and conflict always leads to a positive and significant level effect of milex irrespective 

of the estimation technique chosen. We also find that expansion in military expenditure due to internal 
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and external conflicts affect economic growth differently. The effect of military spending on growth 

conditional upon conflict exposure is significant and positive across all specifications albeit the result 

is specific to an internal instead of an external threat.   

To conclude, a systematically negative effect of military spending on growth can be elusive 

even in the post-Cold War data unless we use appropriate econometric techniques and consider a 

sample that includes low- as well as middle-income developing countries. Moreover, analyses that do 

not take into account conflict exposure, a key driver of milex, can ignore the potentially beneficial role 

of military expenditure on growth. We show that the effect of military expenditure can be positive 

conditional on conflict exposure. Once again the statistical significance of this result varies depending 

on the econometric techniques employed. In other words, differences in methods, model 

specifications, and the underlying estimation sample partly explain why past studies have differed in 

terms of the true effect of military spending. Therefore, more studies using different sample and panel 

data methods should be carried out, which, together, may facilitate further investigation of the nexus 

between military expenditure and growth through meta-analysis.  
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Appendix Table 1: List of sample countries in the cross-section sample 

 

Name code Name Code Name code 

Afghanistan AFG Ecuador ECU Nicaragua NIC 

Albania ALB Gambia GMB Pakistan PAK 

Algeria DZA Ghana GHA 

Papua New 

Guinea PNG 

Argentina ARG Guatemala GTM Paraguay PRY 

Bangladesh BGD Guyana GUY Peru PER 

Belize BLZ India IND Philippines PHL 

Benin BEN Indonesia IDN Romania ROM 

Bolivia BOL Jordan JOR Rwanda RWA 

Botswana BWA Kenya KEN Senegal SEN 

Brazil BRA Kazakhstan KAZ Sierra Leone SLE 

Bulgaria BGR 

Kyrgyz 

Republic KGZ South Africa ZAF 

Burundi BDI Lesotho LSO Sri Lanka LKA 

Cambodia KHM Malawi MWI Swaziland SWZ 

Cameroon CMR Malaysia MYS Syria SYR 

Central 

African 

Republic CAF Mali MLI Tanzania TZA 

China CHN Mauritania MRT Thailand THA 

Colombia COL Mauritius MUS Tunisia TUN 

Congo, Dem. 

Rep. ZAR Mexico MEX Turkey TUR 

Congo, Rep. COG Moldova MDA Uganda UGA 

Cote d'Ivoire CIV Mongolia MNG Ukraine UKR 

Cuba CUB Morocco APR Venezuela VEN 

Dominican 

Republic DOM Mozambique MOZ Zimbabwe ZWE 

Egypt EGY Namibia NAM 

  El Salvador SLV Nepal NPL 
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Appendix Table 2: Descriptive Statistics  

Sample Variable Mean Std. 

Dev. 

Min Max 

1990-2013      

Full Sample (N=70) Growth Rate 3.84 1.95 -1.34 9.94 

GDP Per Capita, PPP 

(constant 2011 Int. $) 5814.55 4313.98 628.64 16412.10 

Milex (% of GDP) 2.07 1.21 0.23 6.11 

Labour (million) 27.80 99.10 0.10 725.00 

Capital/GDP 21.04 5.70 10.73 43.62 

Conflicting (N=42) 

 

Growth Rate 4.09 2.13 -1.05 9.94 

GDP Per Capita, PPP 

(constant 2011 Int. $) 4878.25 4314.48 682.45 16412.10 

Milex (% of GDP) 2.15 1.18 .50 6.11 

Labour (million) 40.70 126.00 0.78 715.00 

Capital/GDP 21.15 6.41 10.73 43.62 

Non-conflicting (N=28) 

 

Growth Rate 3.47 1.60 -1.34 5.62 

GDP Per Capita, PPP 

(constant 2011 Int. $) 7218.99 3985.47 628.64 13726.82 

Milex (% of GDP) 1.96 1.25 0.23 5.88 

Labour (million) 8.58 16.50 0.10 86.50 

Capital/GDP 20.87 4.53 11.88 29.25 
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Appendix Figure 1: The Post Cold War Growth of Military Expenditure (1988-2014) 

 

 

Data source: SIPRI 2015 
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Appendix Figure 2: Military expenditure (as a % of GDP) and GDP growth rate, Conflict Sample, 

1990-2013 

 
 

Appendix Figure 3: Military expenditure (as a % of GDP) and GDP growth rate, Non-conflict 

Sample, 1990-2013 

 

Note: Fitted line is based on linear regression of growth on military expenditure.  
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