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Abstract
This paper introduces a new model on the nexus of military spending and economic growth. There are different models to examine the effect of military spending on growth; however, none of them consider the possible impact of income distribution. Adopting a post-Keynesian framework, the model introduced in this paper shows both the direct and indirect impacts of military spending via different income classes’ marginal propensities to consume.   
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The paper introduces a new model on the effect of military expenditure on economic growth. There are some economic models that examine the relationship in question; however, none of these models take into account the indirect impact of military spending on economic growth through its impact on income inequality. Adopting a neo-Kaleckian-Robinsonian framework, this model shows the different impacts of civilian government spending and military spending as workers and capitalists have different marginal propensity to consume.   
The models on the nexus of military spending and economic growth include the Feder-Ram model (Feder 1983; Biswas and Ram 1986), the Deger-type model (Smith 1980; Deger and Smith 1983; Deger 1986), the endogenous growth model; the augmented Solow growth model (Knight et al. 1996); the new macroeconomic model (Atesoglu 2002), and finally, a small open economy stochastic growth model (Shin-Chyang et al. 2016). 
In addition to some major critiques noted in Dunne et al. (2005) and Alexander (2015), including taking either supply-side or demand-side of the economy into account, arbitrary inclusion of variables into the estimated equation, or unsound interpretation of coefficients of the estimated variables, one common shortcoming of these models is that they ignore a major dynamic of the economies, income distribution. Töngür and Elveren (2016) may be considered a modest attempt to fill this gap in the literature. Adapting an augmented Solow growth model to define effective human capital stock as a function of education level and income inequality, the authors examine the effects of military expenditure and income inequality on economic growth. However, their model does not specify a connection between military spending and income inequality, but rather, treats them as two independent variables. Nevertheless, the key issue is to understand how military spending affects economic growth directly and indirectly through income inequality.     
It is against this background that this paper introduces a Robinsonian model to better examine the nexus of military spending and economic growth. In Kaleckian-Robinsonian growth      models, investment is autonomous and the propensity to save differs among different income classes. That is, in contrast to the mainstream approach, where the demand side of the economy is ignored, the distribution of income between capital and labor plays a key role in post-Keynesian framework. 
Polish economist Michał Kalecki independently developed a macroeconomic framework that is similar to Keynes’s income-expenditure model between the 1930s and 1950s. Among other differences (or superiorities) of his modeling compared to classical Keynesian macroeconomics, Kalecki established the fundamentals of the effect of income distribution on economic growth (Kalecki 1954). Accordingly, relative shares of wage and profit in the economy are determined by markup pricing of oligopolistic firms. In turn, these relative shares would have different effects on economic growth as they affect aggregate demand to different degrees. While in Kaleckian economics markup pricing is given, determined by bargaining power issues, neo-Kaleckian models make income distribution a function of capacity utilization, which is determined by investment and savings. Income distribution plays a central role in determining aggregate demand, thereby, economic growth. 
In the same tradition, Joan Robinson further contributed to the theory of economic growth (Robinson 1956; 1962). The fundamental difference between the Robinsonian and Kaleckian models is that while the former assumes full capacity utilization in the long run, the latter assumes capacity utilization is endogenous (Stockhammer 1999). In the Robinsonian growth model, the rate of profit is the key variable to investment, which determines the rate of accumulation and growth. 
Following the tradition in line of Robinson, this growth model emphasizes the demand’s effect of military spending on growth via the impact of profit rate in investment decisions, where military investment is autonomous. Therefore, this is an appropriate framework to incorporate the military sector to examine the possible impact of income distribution in the nexus of military spending and economic growth. To this end, the next section introduces the model, and the conclusion section discusses the main insights that can be drawn from the model. 
A Robinsonian Model for the Nexus of Military Spending and Economic Growth
[bookmark: _heading=h.gjdgxs]This model is based on Elveren (2022a), which slightly adapted Onaran et al. (2022) to incorporate the military sector. While Elveren (2022a) is a feminist-Kaleckian model to examine the effect of military spending on economic growth through gender inequality, this model simply attempts to show how civilian expenditures and military spending would have different impact on economic growth. 
Aggregate output  is the sum of total wage bill  and profits . 
										(1)
[bookmark: _heading=h.30j0zll]Total wage bill ( is a function of wages in the civilian sector , employment in the civilian sector , wages in the military sector , employment in the military sector , and C and M refers to the civilian and the military, respectively. For simplicity, we assume that the military sector is totally a public sector and government military spending refers to arms production and payment to military personnel.
				 					(2)
In line with Onaran et al. (2022) we define all wage rates in terms of hourly real wages and employment in terms of total hours worked by persons. We assume that the average wages in the arms production are higher than those in the civilian sector and military personnel. Wage gaps  for C and M sectors are defined as follows: 
											 (3)
The aggregate output  is 
								   (4)
 is household consumption in the civilian sector,  is private investment expenditures,  is government spending in the civilian sector,  is government spending in the military sector,  is exports of goods and services, and  is imports of goods and services. We assume that share of private military companies in private investment is negligible. In other words, all military spending in the economy is shown by government spending in the military sector, and there is no investment in the military sector.
Government spending in the military sector is a fiscal policy decision targeted as a share of aggregate output , and constitutes the military public sector output in the previous year . Therefore,
 										(5)
= 								(6)
Hours of employment in both the civilian and the military sector are determined by output and labor productivity in the relevant sectors. The structuralist characteristics of the model suggest that employment is demand-constrained due to excess capacity and involuntary unemployment in the economy, and supply is determined by labor supply behavior below.
The employment in the civilian sector C is output over labor productivity sector C (
  										(7)
We assume that productivity in the military sector is constant but the productivity in the civilian sector changes over time and it is a function of government spending in the civilian sector (e.g., education and health spending), as follows:
								  (8)
can be written as follows
									(9)
Where  is an autonomous part, referring to spending on arms.
The profit income  in sector M is the surplus after wage payments
									(10)
The profit share  is the share of profit in total output in sector M and it depends on productivity in sector M, therefore:
  										(11)
Similarly, the profit income  in sector C is the surplus after wage payments
 									(12)
The profit share  is the share of  depends on productivity in sector C, therefore:
 										(13)
On the demand-side household consumption is a function of wage and profits. Consumption in the civilian sector depends on the differences in the marginal propensities to consume (MPC) out of wage and profits. So, household consumption in the civilian sector can be written as follows:
		   (14)
where  is the implicit tax rate on profits and  is the implicit tax rate on wages.
Private investment  is a function of the after-tax  and , GDP, and public debt/GDP .
 		(15)
The public debt  is determined by the public debt in the previous period , the interest rate, plus the total government expenditures in , minus the taxes collected on profits, wages, and consumption:
( 		          	(16)
where  is the implicit tax rate on consumption.
Exports are a function of prices of exports relative to foreign prices and foreign income  and the exchange rate , imports are a function of  and domestic prices relative to import prices. For simplicity, it is assumed that marginal propensity to import is zero. The wage share equals to the real unit labor cost, thereby when the profit share decreases (wage share increases), exports decrease and imports increase. The magnitude of the effect is determined by the pass through from the wage share to nominal unit labor costs and prices, and the price elasticity of exports and imports. For simplicity, exports and imports are defined as reduced form functions of :
 			(17)
 				(18)
The effect of  on output can be shown as follows. Explicit forms of derivations are provided in the Appendix.   
							(19)
							(20)
											(21)
											(22)
	The model suggests two main reasons why the effect of military spending and civilian spending on output might be different. First, civilian military spendings in terms of education and health spendings increases productivity, which in turn increases productive capacity of the economy due to higher human capital in the long run. Second, military spendings and civilian spendings would have different effects of profit share and wage share. Moreover, it has been shown with a circuit of capital model that the military sector, compared to the civilian sector, is inherently associated with higher profit rates due to shorter realization lag, which refers to the number of periods required on average to turn value as finished products into sales flow (Elveren 2022b). Therefore, the ultimate effect on the output depends on whether growth regime is wage-led or profit-led. That is, on the one hand, rising wage share can increase economic growth since workers have a larger marginal propensity to consume compared to capitalists; on the other hand, it creates disincentives for private investment and reduces the international competitiveness of domestic firms. If the positive impact of wage share through higher consumption is larger than its negative impact through private investment then the regime is called wage-led, and profit-led otherwise. Therefore, our model suggests the key role of income distribution through which military spending affects economic growth.  
Conclusion
The goal of this paper was to introduce a Robinsonian model to examine the impact of military spending on economic growth. While there are some models for the same purpose, none of them consider the fact that military spending may have a different impact on economic growth than civilian expenditures as they affect income distribution differently. Having a Kaleckian-Robinsonian framework, the model shows that civilian expenditures are likely to have higher positive impact on economic growth than military spending. This is because they increase aggregate demand more as most of this spending goes to workers whose higher marginal propensity to consume is higher than that of capitalists, therefore boosting economic growth. 
We acknowledge that there may be various ways to improve this model. Also, it is possible to derive an econometric model that is based on this particular model. We hope that this      may be addressed further in future studies.
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