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A: The Wales Pledge on Defense Investment
Responding to “new security challenges (NATO 2014)” at its 2014 Wales Summit, allies pledged to invest 2% of GDP in defense and 20% of that defense investment in equipment and related research and development by 2024. While in the past only Defense Ministers (generally favorable to increasing defense spending) endorsed similar guidelines privately, the Wales pledge is notable for having been taken by heads of state and government. While the pledge has been criticized for weak consensus language (Dempsey 2015), the fact remains that by the end of 2015, 21 Allies had halted or reversed declines in defense spending, while five had met NATO’s two percent guideline, an increase from four in 2014 (NATO 2015). Moreover, the importance of the pledge is clear in allies’ discussions with one another. By addressing not only top-line defense investment but disaggregated investment in the form of equipment, the pledge highlights that burden-sharing is about more than just top-line expenditures. This example is illustrative of why understanding why states choose to invest the way they do within defense budgets is also critical to understanding burden-sharing across the Atlantic and beyond.
The pledge, paragraphs 15 and 16 of the Wales Summit Declaration, reads:
14. We agree to reverse the trend of declining defence budgets, to make the most effective use of our funds and to further a more balanced sharing of costs and responsibilities. Our overall security and defence depend both on how much we spend and how we spend it. Increased investments should be directed towards meeting our capability priorities, and Allies also need to display the political will to provide required capabilities and deploy forces when they are needed. A strong defence industry across the Alliance, including a stronger defence industry in Europe and greater defence industrial cooperation within Europe and across the Atlantic, remains essential for delivering the required capabilities. NATO and EU efforts to strengthen defence capabilities are complementary. Taking current commitments into account, we are guided by the following considerations:
· Allies currently meeting the NATO guideline to spend a minimum of 2% of their Gross Domestic Product (GDP) on defence will aim to continue to do so. Likewise, Allies spending more than 20% of their defence budgets on major equipment, including related Research & Development, will continue to do so.
· Allies whose current proportion of GDP spent on defence is below this level will:
· halt any decline in defence expenditure;
· aim to increase defence expenditure in real terms as GDP grows;
· aim to move towards the 2% guideline within a decade with a view to meeting their NATO Capability Targets and filling NATO's capability shortfalls.
· Allies who currently spend less than 20% of their annual defence spending on major new equipment, including related Research & Development, will aim, within a decade, to increase their annual investments to 20% or more of total defence expenditures.
· All Allies will:
· ensure that their land, air and maritime forces meet NATO agreed guidelines for deployability and sustainability and other agreed output metrics;
· ensure that their armed forces can operate together effectively, including through the implementation of agreed NATO standards and doctrines.
15. Allies will review national progress annually. This will be discussed at future Defence Ministerial meetings and reviewed by Heads of State and Government at future Summits.



B: Defense Investment as a Countercyclical Tool
	There may some question of the utility of defense investment as a countercyclical tool, due to the long periods of planning and procurement associated with many defense outlays. While I contend that countries use flexibility within defense budgets to use defense investment for non-defense purposes in both the short- and the long-term, table 2 in the main paper and table E4 below both demonstrate that the analysis is also robust to the use 5-year moving averages for the key variables. Table E5 also demonstrates the robustness of my analysis to the use of Nonperforming Loans, the natural log of the ratio of nonperforming (bank) loans to the total loan portfolio for a given country-year, in the 2SLS analysis in the place of housing price shocks. Banking shocks often accompany housing shocks (Reinhart and Rogoff 2009, Kaminsky and Reinhart 1999), so these nonperforming loans serve as an additional instrument with which to evaluate the robustness of my analysis.
	There may also be some question as to the relative weight of military personnel in national economies, and the distribution of that weight among countries. Using World Bank data for both military personnel and populations, Figure A1 below demonstrates that, in 2013 military personnel represented from .06% of the population (Iceland) to 1.3% of the population (Greece) in 2013, and that the average weight of military personnel in national populations was .4%. Major countries facing different strategic situations such as the United States, France, and Poland are all very close to this average. Feldstein (2008) estimates the effect of a 15% boost in recruiting in the U.S. military to be 30,000 new jobs in one year.
	Additionally, there may be concerns regarding the role of equipment expenditures as an instrument of domestic stimulus. While it is true that they can play such a role, equipment expenditures are likely to have a less immediate impact on labor markets. More importantly, only a small number of the states studied (and a small number of states in the world) have robust domestic defense industries. Figure A2 Demonstrates that mean equipment expenditures between the five countries in the study with significant defense industries (France, Germany, Sweden, the United Kingdom, and the United States) is over 50% higher than those without - states whose domestic economies stand to gain from equipment expenditures tend to make such expenditures, and those who do not spend far less on equipment. Figure A3 further depicts the bivariate correlation between the weight of domestic R&D in an economy and the weight of equipment expenditures in that economy.
Finally, there may be concern about the effect of the widespread use of commercial offsets in the sale and purchase of defense articles. While countries without defense industries often receive offsets from the seller, there is no reason to believe that such offsets would have an effect approaching that of other forms of stimulus, including personnel expenditures. Offsets are by their nature a fraction of the purchasing cost of the equipment: ““In 2014, U.S. firms reported entering into nine new offset agreements with members of the EDA valued at $1.68 billion (U.S. Department of Commerce, Bureau of Industry and Security, 2016, p. 20),” approximately 3% of the approximately $50 billion in equipment spending among EDA members that year. 
Among the four categories of expenditures measured by NATO and the EDA, personnel expenditures are the most susceptible to use by states seeking to accrue private benefits. Equipment expenditures are widely seen as central to collective defense, evidenced by the 20% guideline in the Wales Pledge. Since few of the states studied engage in unilateral military operations, and because NATO adheres to an approach known as “costs lie where they fall” when it comes to operations (Rasmussen 2010), O&M expenditures are also unlikely to be used for particularistic purposes. Infrastructure is also unlikely to be used extensively for particularistic purposes: while NATO defines infrastructure spending as “Infrastructure expenditures include NATO common infrastructure and national military constructions,” in practice, no ally spent more than 8.5% of its defense budget on infrastructure, and Poland, Norway, and the Baltic states are five of the top seven infrastructure investors (NATO 2015), suggesting that infrastructure related to addressing conventional challenges from the East may be a primary driver of those expenses.
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Figure B1: Mean Military Personnel Per Capita, 2013
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Figure B2: Mean equipment expenditures for countries with and without significant domestic defense industries. This confidence interval bar graph demonstrates that among EDA member states that report the weight of defense research and development in their economies, those with significant defense industries (France, Germany, Sweden and the United Kingdom) spend significantly more on equipment than do those without.
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Figure B3: Domestic Defense Industry and Equipment Expenditures







C: Summary Statistics and Bivariate Correlations
Table C1 contains summary statistics for the key variables in the analysis, including these controls. The first five columns are devoted to the full sample used in the study. The final four columns are means by quartile of the instrument representing housing price shocks, the importance of which I describe below. Military Burden is the percentage of GDP devoted to military expenditures, the most commonly used measure of defense investment in the literature, and a favored measure of both NATO and the EDA. Personnel, equipment, operations & maintenance (O&M), and infrastructure are the proportions of national defense budgets allocated to each one of those categories of defense expenditure, as reported by states, then verified and published by NATO and the EDA. These disaggregated defense expenditures are my key dependent variables, with my closest analysis reserved for personnel, which correlates negatively with each of the other three categories of expenditure. 
Moreover, on the side of the dependent variable, simply disaggregating standard defense investment data into the four categories used by both NATO and the EU helps capture some of the more nuanced components of burden sharing behavior. From a policy standpoint, this technique of disaggregation helps clarify the relationship between “inputs” focused approaches and “outputs” focused approaches.[footnoteRef:1]  Such large-n analysis is complementary to detailed case studies. Quantitative measures disaggregated in this way capture some of the same features of state behavior that recent qualitative studies do – taking advantage of those quantitative measures improves analysis and allows scholars to be assess whether their findings can be generalized beyond the cases they have studied in detail. It also offers insights into behavior that policy-makers are not likely to acknowledge in public – such as shifting resources away from areas they pledged to allies to invest in in order to stimulate domestic economies (Becker, 2017). [1:  Distinctions between inputs, intermediate outputs, and final outputs are explored in detail in Melese, Richter, & Solomon (2015). Sololsky & Adams (2017) recently highlighted the policy distinction between inputs and outputs.] 

The share of defense budgets allocated to the four categories identified by NATO and the EU is the best available indicator to capture such burden-shifting.  For example, doing so captures not simply numbers of personnel (which depend largely on population), or raw expenditures on personnel, but the extent to which governments prioritize personnel spending relative to other areas. While very few European countries can expect any stimulus effect from equipment[footnoteRef:2] or operations, they can still hope for some effect by, for example, avoiding personnel cuts, increasing salaries, or maintaining retirement pay while cutting O&M.[footnoteRef:3]  [2:  While countries without defense industries often receive offsets from the seller, there is no reason to believe that such offsets would have an effect approaching that of other forms of stimulus, including personnel expenditures. Offsets are by their nature a fraction of the purchasing cost of the equipment: “In 2014, U.S. firms reported entering into nine new offset agreements with members of the EDA valued at $1.68 billion (U.S. Department of Commerce, Bureau of Industry and Security, 2016, p. 20),” approximately 3% of the approximately $50 billion in equipment spending among EDA members that year.]  [3:  Only countries with significant defense industries can even hope to have any stimulus effect with equipment spending. There is no theoretical or practical reason to believe that O&M spending such as training or overseas deployment would have any effect on employment. While governments may believe that infrastructure spending may create jobs in, for example, the construction industry, the data indicate that the relationship between unemployment and infrastructure spending is small, positive, and statistically insignificant. The dependent variable is the extent to which countries engage in this kind of behavior and not whether it has the desired macroeconomic effect. Supplementary File B contains detailed discussion of this phenomenon, along with a summary of data availability by country-year.] 



Table C1: Summary Statistics
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Table C2 reports the correlations among my dependent and independent variables and the battery of control variables in my model, which are summarized in Table 1 in the main paper.  Unemployment is positively correlated with the share of personnel in overall defense spending, and is negatively correlated with the share of defense spending in GDP, and the share of equipment, O&M, and infrastructure in defense spending. These correlations are consistent with the theory that countries shift the burden of domestic unemployment to their allies by spending less on defense goods that benefit the group and more on defense goods that may generate private benefits. Also as theorized, unemployment is negatively correlated with my housing instrument – negative price shocks in the housing market are associated with higher unemployment in subsequent years. 
Table C2: Bivariate Correlations
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Figure C1: Bivariate Correlations, Full Sample
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Figure C2: Bivariate Correlations, by Country
[image: ]
l



xx



D: Detailed Discussion of data sources, importance of inclusion of non-NATO EU Member States, and extension of analysis beyond the Transatlantic Security Community 
Data reporting across NATO is quite uniform: the available data is as close to such a “consistent basis” as a scholar could hope for. The data is reported and verified over the course of the NATO Defense Planning Process (NATO, 2014). During the most recent cycle, for example, prior to the 2016 NATO Defense Ministerial Meeting, NATO’s Defense Policy and Planning Committee (DPPC), the senior advisory body to the North Atlantic Council (NAC) on defense matters, reviewed, discussed, and agreed data from each ally. After multiple reviews of the document by both the DPPC and the NAC, as well as defense planning experts from NATO HQ, the data was reviewed and agreed by defense ministers at the June 2016 Defense Ministerial and released to the public in the form of the data set used in this analysis.[footnoteRef:4] As in many areas (Reynolds, 2010), the EDA has largely replicated NATO’s data process. [4:  The DPCS and related Metrics Questionnaires used by NATO’s IS also address the question of possible differences across states in, for example how much modernization is done by military personnel and how much is done by external companies: Modernization refers explicitly  to the acquisition of new equipment, whether that effort is led by military personnel or external companies. Likewise for O&M expenditures – O&M costs are O&M costs whether they are in the defense budget or elsewhere. Modernization refers to the acquisition of new equipment, which is counted as equipment – the cost of equipment installation in person-hours is not part of personnel expenditures.] 

Burden-sharing is an issue not just among NATO allies, but among all members of the transatlantic security community, which also includes the 6 EU Member States that are not NATO Allies (Sloan, 2005). Overlapping membership of the EU and NATO means that, in practice, all 34 states are bound to mutual defense by either Article 5 of the Washington Treaty, Article 42.7 of the Treaty of the European Union, or both. Finland and Sweden are Enhanced Opportunity Partners of NATO (NATO, 2014), and would surely be operational partners in time of conflict in Europe; Austria participates in NATO Special Operations activities (NATO, 2015). Theoretical frameworks designed to study alliance burden-sharing therefore can and should be extended to EU members alongside NATO allies. Moreover, including additional states in my analysis allows me to conduct further robustness checks, evaluating differences in behavior among varying configurations of organizational membership. There is no analytical cost to including additional states, and the results are substantively similar if they are excluded.
At present, disaggregated defense spending data is only available for members of NATO and the EU. However, given the appropriate data, the analysis in this paper could be extended to other regions. Whitten and Williams (2011) suggest that states experiencing relative peace are more likely to use defense resources for electoral purposes, but Becker (Becker, 2017) suggests that even U.S. Allies in less wealthy and peaceful parts of the world engage in similar top-line burden-sharing behavior to Europeans. Given the appropriate disaggregated data, scholars could evaluate the extent to which this pattern persists within defense budgets.


E: Robustness Analysis – Theory, Data, OLS, Alternative Samples, and Tests of Validity of Instrument
Defining burden-sharing as a collective-action problem, Olson and Zeckhauser hypothesized that an ally’s military burden would correlate positively with the size of that member’s national income, particularly as it related to that of other allies (Olson & Zeckhauser, 1966, p. 274). This pure public good hypothesis held until the mid-1960s.
Sandler and Forbes (1980) theorize that the shift from Massive Retaliation to Flexible Response caused Alliance security to cease being a public good and become a joint product. As Alliance strategy moved from deterrence to protection, the benefits of membership became increasingly excludable, and the burden of collective defense was shared more equally.  
International security scholars have explained alliance persistence and solidarity as an institutional artifact of the distribution of power and the proximity of threats during the Cold War (Mearsheimer, 1990, p. 6), with special emphasis on threat as a driver of both alliance formation (Walt, 1985) and durability (Walt, 1998). Threat behavior, capacity, and proximity therefore all figure into my statistical models. Institutionalists explain alliance persistence as a function of institutional adaptability (Wallander, 2000, p. 706), or as deriving from the domestic institutions of member states. The comparative politics literature focuses on domestic institutions and politics (Risse-Kappen, 1996, p. 358; Leeds, 1999, p. 579). I control for durability of organizational membership, veto points, and the orientation of the party in power to address these contributions.
Building on the models presented by defense economists and the theories proffered by security scholars, Becker and Malesky (2017) identified Atlanticism in strategic culture[footnoteRef:5] as a potential driver of operating expenditures, and noted that personnel expenditures appear to crowd out other types of expenditures. I seek to build on this analysis by estimating the effect of unemployment on both aggregate and disaggregated military spending, which no scholar has done to date. [5:  Becker and Malesky (Becker & Malesky, 2017, p. 3) define Atlanticism as a preference “for a transatlantic approach to European security, in which the United States’ role is central.”] 

Alternative Models
Although the 2SLS model in the main paper makes use of exogenous variation in unemployment, I replicate my analysis using Ordinary Least Squares and Error Correction Models. Doing so allows me to explicitly incorporate key independent variables identified in the literature into my analysis, confirming the robustness of the 2SLS results. 
The first set of controls I add are drawn from the collective action literature, which addresses existing macroeconomic conditions and states’ ability to free-ride.  “Spillins” is the natural log of the defense expenditures of all other states in the study (Sandler and Hartley, The Political economy of NATO: Past, Present, and Into the 21st Century 1999). Free-riding may also take the form of using defense budgets for particularistic purposes, such as stabilizing domestic economies in times of crisis, which would affect allocation of resources among the four categories this paper covers. The analysis below confirms these canonical hypotheses and the value of disaggregating expenditures: in the fully specified OLS model, spillins are negatively correlated with military burden, equipment, and O&M expenditures, but are strongly positively correlated with personnel expenditures. GDP (log) captures changes in overall economic output, which is a critical determinant of top line military expenditures (Olson and Zeckhauser 1966). Population is the natural log of a state’s population in a given year. The logic of collective action can apply to population size similarly to how it applies to the size of a state’s economy (Sandler and Hartley, The Political economy of NATO: Past, Present, and Into the 21st Century 1999), and population is also a reasonable proxy for labor supply (Sandler and Hartley 1995). 
States may also respond to threat when making decisions on defense budgeting (Sandler and Hartley, The Political economy of NATO: Past, Present, and Into the 21st Century 1999). For this reason, I generate a variable to capture threat from the most relevant state actor in the European context: Russia.  Following the approach of Walt (1985), this variable consists of Russia’s overall military expenditures to proxy capability (SIPRI 2015), the proportion of Russia’s GDP devoted to defense expenditures (SIPRI 2015), manually-coded variable capturing Russian intent based on behavior,  and the natural log of a capital’s distance from Moscow to capture proximity. Vulnerability to non-state threats may also shape states’ resource-allocation decisions. For this reason, I also include the number of citizens killed by terrorism (National Consortium for the Study of Terrorism and Responses to Terrorism (START) 2015) in my analysis. Variations in how states respond to these two forms of threat are at the heart of current NATO debates on strategic orientation (Hagel 2015). The extent to which larger states can exclude smaller states from the benefits of their defense investment may also affect resource allocation decisions (Sandler and Hartley 1999), so I include an indicator variable for NATO strategy excludability  in my analysis.
My analysis also controls for important variables relating to the domestic political economies of the relevant states. Right-leaning party controls for whether a right- left- or center-leaning party controls the government in a particular state (Beck, et al. 2001), since that may affect how states respond to housing shocks, banking crises, or unemployment (Hibbs 1977), as well as how states may allocate defense resources more generally. Controlling for veto points, a comprehensive measure of all actors with the ability to thwart policy change including independent executives, multiple legislative bodies, and number of parties in the ruling coalition (Beck, et al. 2001), addresses the influence of domestic political checks and executive autonomy on the transmission of macroeconomic variables to defense budgeting choices (Gartzke and Gleditsch 2004). Auerswald and Saideman (2014) explicitly link such domestic institutional variables to questions of transatlantic burden-sharing in the context of operations in Afghanistan. Transitioning from a conscript force to an all-volunteer force may also affect how states allocate defense resources and how macroeconomic variables’ effects transmit to defense choices (Sandler and Hartley 1995, Jehn and Selden 2002, Hartley 2003). The generosity of unemployment benefits (Scruggs, Jahn and Kuitto 2014) may affect this transmission as well.  I use a one-year lag for these four variables because policy implementation is almost certain to lag changes in alliance politics, threat levels, or changes in government.
Debt, Deficit, Spending Consolidation and Excessive Deficit Procedure account for the role of a state’s fiscal position in its response to my key independent and instrumental variables, both as a matter of domestic fiscal policy, but particularly with regard to constraints imposed by membership in the European Union and the Eurozone (Heipertz and Verdun 2010). I use a 1-year lag and 5-year moving averages for both deficit and debt, since policy makers likely make policy in year y in response to Figures Erom previous years.
Defense Economics Literature on Employment and Defense Spending
Single-state studies on the relationship between defense investment, unemployment (Barker, Dunne, & Smith, 1991; Abell, 1992; Yildirim & Sezgin, 2003; Huang & Kao, 2005; Malizard, 2014), and various measures of national wealth (Aschauer, 1989; Caruso, 2012) offer conflicting views of the direction and significance of such relationships. Only Griffin et al. (1982, p. 113) estimate the effect of unemployment on defense investment, finding that, in the United States, “unemployment in the unionized sector and rate of growth of monopoly profits” significantly affect “variation in military expenditures as a percentage of GNP.” I seek to expand on this analysis by disaggregating the dependent variable.
Cross-national studies offer more generalizable insights about the relationship between defense investment and various measures of economic wellbeing. However, they vary in their conclusions regarding the effect of military expenditures on employment (Paul, 1996; Zhong, Chang, T., Tang, & Wolde-Rufael, 2015). Ramey (2012) uses multiple identification strategies to analyze the economic effect of aggregate defense spending on individual US states and on the United States as a whole. She finds a significant crowding-out effect between government spending and private investment, but also finds that increases in government spending result in lower unemployment, through an increase in government, rather than private employment. This process is consistent with the idea that governments respond to unemployment by increasing resources devoted to defense personnel, while decreasing those allocated to investing in equipment and R&D. Several studies (Abell, 1992; Barker, Dunne, & Smith, 1991; Malizard, 2015; Paul, 1996; Tang, Lai, & Lin, 2009) highlight the importance of disaggregating the dependent variable. However, only a handful of scholars (Hooker & Knetter, 1994; Malizard, 2015) have studied the relationship between various measures of economic activity and welfare and disaggregated military expenditures, none using cross-national panel data, a gap I seek to address.
Table E1 reports Ordinary Least Squares (OLS) regressions of the proportion of defense expenditures devoted to personnel against unemployment rates for all 27 countries for which the full suite of controls is available, disaggregated by the four categories of military expenditure identified by NATO and the EDA, as well as by simple military burden. The analysis is also robust to the use of observations from the entire 33-state sample as available. Specifically, I estimate the following equation using OLS: 



Yit is the percentage of country i’s defense budget devoted to personnel (and later each other category of defense expenditure) during year t. UEMit is a country’s unemployment rate in a given year.  Note that the independent variable has a 1-year lag: the effect of unemployment on personnel expenditures is unlikely to manifest until the following year, as simultaneous responses to unemployment are extremely unlikely. Xit is a matrix of control variables, discussed in detail above, employed to address omitted variable bias.  Among these variables, large allies’ ability to exclude small allies from benefits of defense investment, threat variables, party in power, debt, and deficit are modeled with 1-year lags as well, reflecting the practical likelihood of a lag between changes in these variables and effects on policy. As the time period covered is relatively small compared to the number of observations and the data may experience panel-specific shocks, I employ PCSE (ε) (Beck & Katz, 1995). The effect of unemployment in year y-1 on disaggregated defense expenditures in year y () is the coefficient of interest throughout the paper. 
For the fully specified model, data is only available for the 27 NATO allies that report defense spending.[footnoteRef:6] To ensure that the results are not an artifact of this omission of non-NATO EU Members, Panel E replicates the analysis in Models 1, 3 and 4 with the full sample of states and years for those models which it was possible (1-4). The results are substantively similar: the coefficient on unemployment are large, positive and statistically significant across each model, and is actually slightly larger Panel E.  [6:  Iceland does not report defense spending.] 

The results of my OLS analysis yield the following estimatF:
Yit = 1654+ (.554*UEM)- (19.87*SPILLINS)+(10.33*lnGDP)- (87*lnPOP) +(.005*TERRORISM) 
The first seven columns report personnel as the dependent variable, column eight reports overall military burden, and is followed by column each for equipment, O&M, and infrastructure. Columns 7-14 employ country and year FE.
It is important to note the results displayed in column eight at the outset – in the fully specified model, there is no relationship between unemployment and overall military burden. This relationship indicates that states do not appear to respond to unemployment by significant changes in overall defense investment, especially since the denominator for this (and only this) variable is GDP, which covaries with unemployment. Since the disaggregated data reflects proportions allocated to the different subcomponents within defense budgets, this covariance is not an issue with the other variables. The fact that states appear to respond to unemployment by shifting resources within defense budgets, and not to or from defense budgets indicates that the use of defense budgets for non-defense purposes is masked within those budgets themselves, which is consistent with my hypotheses. It is for this reason that disaggregation is so important. Column 8 also corresponds with existing analysis on burden-sharing, in particular with “spillins” having a negative relationship with overall defense spending.
Columns one through seven illustrate the relationship that I hypothesize between unemployment and personnel expenditures. The first column shows a strong, positive correlation between unemployment and personnel expenditures. Column two confirms that this relationship is roughly linear, but with some acceleration in the third quartile of unemployment rates (those states experiencing the next to most unemployment), indicative of a possible threshold effect.  On balance, this analysis suggests that the linear specification remains appropriate. 
Columns three through six progressively introduce the control variables discussed in above, grouped into those associated with collective action and joint product theories (column three), the effect of threat on defense investment (column four), as well as domestic (column five) and European (column six) political economies. Column seven introduces country and year FE. 
The coefficient on the unemployment rate in year y-1 is stable, large, and statistically significant throughout. The coefficient of .554 reported in column seven, significant at the 1% level, is striking – a 1 percentage point increase in the rate of unemployment in year y-1 is associated with a .554 percentage point increase in personnel expenditures. In the case of the United States, this would equate to nearly $4 billion in 2015.
The fully specified model in column 7 also shows that other states’ defense investment (“Spillins”) has a large, negative and statistically significant relationship with personnel expenditures, with the same being the case for overall military burden (column 8), and equipment and operational expenditures (columns 9 and 10). This is incconsistent with the notion of free-riding, which would predict that when states feel more secure that others’ defense investment is protecting them, they are likely to turn defense resources to particularistic interests like employment. Allies appear to follow the U.S. lead in reducing personnel expenditures, once we have controlled for country fixed effects. Allies facing a terrorist threat appear to shift resources into personnel, which is consistent with French actions following recent attacks. 
Column eight reports the fully specified model with military burden as the dependent variable, discussed above. Column nine reports the results of the fully specified model with equipment investment as the dependent variable. The coefficient of -.388, significant at the 1% level, is almost as striking as that on personnel expenditures, and illustrates a substitution effect – states experiencing unemployment in y-1 appear to be shifting scarce defense resources from equipment into personnel in year y.  Again using the United States as an illustration, this coefficient would translate into a reduction of nearly $4 billion in equipment expenditures in 2015. $4 billion could buy, for example, approximately 7 F-22 aircraft, or nearly a thousand Abrams tanks. Column 11 depicts a small, but significant negative relationship between unemployment and infrastructure expenditures. Taken together, columns eight through 11 suggest that as unemployment increases, states shift resources from all three of the other categories of defense expenditures and into personnel: aggregated defense spending data masks the possible use of military expenditures as an economic stabilizer, and disaggregating the data makes identifying this behavior possible.
Columns 12-14 address another metric of burden-sharing which is illustrative, though slightly less applicable to a study seeking to ascertain the effect of unemployment on the allocation of resources within defense budgets. Unemployment is associated with an increase in overall share of military expenditures among the 33 states studied, but a decrease of twice that figure in equipment expenditures. While the coefficient on the share of group-wide personnel expenditures is small and insignificant, the apparent shift of resources to defense budgets but away from equipment is consistent with the notion of countries using defense budgets for non-defense purposes. Columns 15-17 include the full sample and confirm the results of the previous models.
Leveraging a panel data set of disaggregated defense spending data this way helps to address the aggregation problem noted in the extant literature, and shows a strong correlation between unemployment and disaggregated defense expenditures. Using country and year FE analysis in the fully specified model confirms that the results are not an artifact of country-specific shocks, particular aspects of a state’s history or culture, or particular historical shocks experienced across states.
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Table E1: OLS Replication of Main 2SLS Analysis

In Table E2, I replicate this analysis using an Error Correction Model (ECM).  Following the conventions of the field, I estimate the ECM using the following specification:

(4)

where βk captures the effect of short-run changes and β0 captures how quickly the dependent variable returns to equilibrium. The results are consistent with those described above. The use of an ECM helps confirm that the OLS results described above are not simply a reflection of underlying trends in both military expenditures and unemployment, and that the relationship between unemployment and disaggregated defense expenditures is relatively consistent over time. A comparison between the coefficients on first difference and the lagged personnel and equipment variables is instructivF: while states appear to respond to unemployment by shifting resources into personnel in the short-term, the effects of such shifts on equipment expenditures persist in the long-term. This reflects a critical policy challenge – shifting resources away from equipment procurement can affect an unpredictable array of bureaucratic and industrial variables in ways that persist longer than policy-makers may imagine, particularly in a monopsonistic market setting. The large, positive and significant coefficient for military burden on short-term changes in spillins in indicates that free-riding remains an issueTaken in sum, the results of the ECM confirm those of the OLS model. 
Following De Boef and Keele, I plot in Figure E1 below the cumulative change in spending on personnel after a one standard deviation change in Unemployment (about 2.71 points). The line graph plots the cumulative short- and long-term effects after a country experiences increasing on declining unemployment.  The solid line shows that after each movement, the effect an increase in unemployment would gradually build in personnel investment, until 24 years after an increase in unemployment the concerned country would spend 5 percentage points more on personnel relative to that at the beginning of the period. The effect is even larger for equipment spending.
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Variables excluded from 2SLS Analysis
The 2SLS models exclude all variables except GDP because they are not plausibly correlated with both my instrumental variable (housing shocks) and my dependent variable (personnel expenditures). The OLS relationship between spillins and each of the dependent variables is indicates that spillins are not a particularly powerful predictor of burden-shifting. There is also no theoretical reason to believe that other countries’ military expenditures would correlate with housing prices in a particular country, other than through GDP, which remains in the 2SLS model.
Population is associated with burden-shifting in the OLS models, suggesting that allies do not see defense as a public good. There is no statistically significant relationship between population and housing prices, nor is there a theoretical reason to believe there should be.
While strategic excludability should make burden-shifting less likely, there is no reason to believe that it would correlate with housing prices (and it does not)
Threat (from Russia) would theoretically make burden-shifting less likely. In the fully-specified model, however, states more exposed to Russia spent less on defense and on equipment, indicating that they were confident that their allies would protect them from Russian aggression. Since the 2014 Wales Pledge on Defense Investment, however, states more exposed to Russia have increased defense spending markedly, suggesting that they see fulfilling the pledge as the price of admission to NATO security guarantees. There is no reason to believe that threat would correlate with housing prices but, in the data, the two are positively correlated. In light of the negative association between threat and burden-shifting behavior, this correlation should be seen as biasing against my hypotheses. Moreover, because the housing instrument is not available for many of the states most vulnerable to a threat from Russia, the effect on real estate prices should be extremely limited. Nonetheless, a robustness check with threat included in the 2SLS model yields substantively similar results to those in the main model in the paper, however.
Vulnerability to terrorism could also theoretically make burden-shifting less likely. In the fully-specified OLS models, there is a small positive correlation between terrorism deaths and both military burden and equipment spending, lending support to this possibility. There is no reason, however, to believe that terrorism and housing prices would correlate, and no correlation appears in the data.
Veto points could theoretically make burden-shifting more likely, as domestic political figures are the actors who we would expect to seek electoral benefits from doing so. However, veto points are actually associated with less burden-shifting in the OLS model. There is no reason to believe that veto points would be associated with housing price shocks, and no correlation appears in the data.
Military share of the labor force could plausibly affect burden-shifting, but there is no theoretical reason to believe that it would be associated with housing shocks. The data affirm this non-relationship.
I expect Atlanticism to affect burden-shifting, but only in terms of operational spending. There is no reason at all to think that Atlanticism would affect housing prices and, indeed, the two show no association in the data.
I expect years in NATO to affect burden-shifting, with more senior members of NATO shifting the burdens of collective defense more effectively, but there is no reason to believe that years in NATO would affect housing shocks.

Alternative Samples
	Table E3 displays the countries and years included in each model in Table 2, and the bivariate correlations between the dependent and independent variables in each. For each country that is not included in a particular model, the years available have been replaced with a bivariate correlation between the dependent and independent variables in that model. 
For Model 2, the fully specified PCSE model for the share of GDP devoted to defense (milburden), Austria, Cyprus, Finland, Ireland, Malta, and Sweden are missing due to lack of data for control variables. Finland, Ireland, and Malta’s bivariate correlations are all statistically significant and inconsistent with my hypothesis and with the results from the larger sample of states. The results for Austria are statistically significant in the predicted direction, and those for Cyprus and Sweden are insignificant. In sum, the size of the states involved leads me to conclude that their omission from the fully specified model does not bias the results significantly, and those results are consistent with all other models.
For Model 4, the fully specified PCSE model for the share of defense spending allocated to personnel, the results for Ireland are statistically significant in the direction predicted and confirmed in the other models. The results for Austria, Cyprus, Finland, Malta, and Sweden are insignificant.
For Model 6, the same states are excluded. Only Sweden has a statistically significant result, which is large and consistent with my hypothesis and the results of the broader sample.
For Model 8, the 2SLS for personnel, Albania, Bulgaria, Croatia, Cyprus, Latvia, Lithuania, Poland and Romaina are excluded. Latvia, Lithuania, and Poland all behave consistently with the main hypothesis and the results of the models with the larger samples, while the others’ results are statistically insignificant. 
For Model 9, the 2SLS for milburden, the same states are excluded. In the bivariate model, Bulgaria, Croatia, Latvia, and Lithuania behave as hypothesized and consistent with the results in the main model. Poland and Malta behave in the opposite fashion, and the results for Albania, Cyprus, and Romania are statistically insignificant.
For Model 10, the 2SLS for equipment, the same states are excluded. The bivariate results for Bulgraria, Lithuania, and Poland are consistent with the main hypothesis and results. The results for Albania, Croatia, Cyprus, Latvia, Malta, and Romania are statistically insignificant.
These results suggest that the results presented in Table 4 are not biased in any meaningful way by the reduction of sample size as controls and instruments are added. However, to more fully ascertain the effect of possible bias, I re-run all models with a series of differing samples, as well as varying the controls. The results are substantively unchanged.



Table E3: Samples for Each Model in Table 4
[image: ]
Table E4 reports the results of the main 2SLS analysis using a 5-year moving average for the independent variable in addition to other appropriate variables, and Table E5 reports the results of the main 2SLS analysis using year fixed effect in addition to country fixed effects. The 2SLS model is quite robust to this variation, as it was to OLS and ECM analysis. In Table E5, the coefficient on unemployment is actually quite a bit larger when using a 5-year moving average, which is consistent with the accumulation of effects over time demonstrated in the ECM analysis above. Table E5 demonstrates that the use of year fixed effects has almost no effect on the coefficient of interest – it is slightly higher in the fully specified model here than in Table 2 in the main paper.



[image: ]
Table E4: Replication of Main 2SLS Analysis with 5-year MA for Unemployment
[image: ]
Table E5: Replication of Main 2SLS Analysis with Year Fixed Effects 
Table E6 reports results on a robustness test of the main 2SLS model using the ratio of nonperforming loans to total loans outstanding as an instrument instead of housing price shocks. Doing so allows me to test in some instances with the entire 33 state sample. The results in Table E6 indicate that the nonperforming loans ratio is also a strong instrument for unemployment, and that the results in the main analysis are robust to its use and the inclusion of a larger sample of states – in several models the coefficient on personnel is larger than in the main analysis. Columns 9-14 of Table E6 also replicate the fully specified model for different sub-samples: NATO Allies only, EU Member States only, and Eurozone members only. I repeat this exercise in greater detail in Tables E7-C9, and Table E10 repeats the exercise for each individual country available.

[image: ]
Table E6: Replication of Main 2SLS Analysis Using Banking Instrument and Varying Samples


Tables C6-C9 report results on robustness tests for different subsamples, using the fully specified 2SLS model discussed in section 2 in the main paper. These subsamples include NATO Allies, Eurozone members, and EU members. The results are generally robust to these tests.
Taken together, Tables C6-C8 indicate that limiting our analysis to EU members, Eurozone members, and NATO allies has some effect on the results reported in Table 2, but that the conclusions of Table 2 are generally supported. Interestingly, in Table E6, the coefficients on personnel and equipment expenditures are smaller among NATO allies than among the full sample of states in Table 2, while the relevant coefficients for Eurozone members only are significantly higher. This variation among groupings may suggest that organizational efforts to shape allies’ investment priorities (precursors to the Wales Pledge like internal Alliance guidelines and aspects of the NATO Defense Planning Process) have had some effect on allies’ behavior, and that fiscal rules and monetary union may exacerbate tendencies to substitute personnel for other types of expenditures during periods of high unemployment. Moreover, they give lie to claims that NATO itself is at the root of transatlantic burden-sharing issues. The results for EU Member States only are nearly identical to those for NATO allies.
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Table E7: Replication of Main 2SLS Analysis – NATO Only
[image: ] Table E8: Replication of Main 2SLS Analysis – Eurozone Only
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Table E9: Replication of Main 2SLS Analysis – EU Only

Table E9 demonstrates he results are also robust down to the country level. While the number of observations is quite small for most countries, of the seven states with statistically significant relationships between unemployment in year y-1 personnel spending in year y six (all but France) are positive. This is quite meaningful for a collection of relatively short time series, with countries as diverse as the United States, the Netherlands, Slovakia, Slovenia, Sweden, and Norway all exhibiting similar behavior to the sample as a wholF: housing shocks in year y-2 are associated with unemployment in year y-1, and unemployment in year y-1 is associated with increased personnel expenditures in year y. This is an exceptionally diverse  group of states that behave in the same way: the United States is a global power that accounts for approximately 75% of NATO’s total defense investment and not subject to the fiscal constraints of the Maastricht Treaty; the Netherlands is a small NATO ally known recently for fiscal probity; Slovenia is a small economy hit hard by housing, fiscal, and economic shocks; Sweden is a neutral state; Norway shares a geostrategic position with Sweden but is a NATO ally; and Slovakia is a former Warsaw Pact member in the heart of Europe with a checkered fiscal record. France’s unique behavior may be explained by France’s significant domestic defense industry and national policies aimed at promoting it – of all the countries considered, France may be the most likely to use equipment expenditures rather than personnel expenditures for the purposes of domestic political patronage.

[image: ]Table E10: 2SLS Analysis, by Country



lv

Table E11, below, replicates the main OLS analysis using Whitten and Williams’s measures of government positions along separate welfare and international policy dimensions, including the interaction terms they propose. In order to maximize sample size, I use welfare generosity data from the Comparative Welfare Entitlements Dataset (Scruggs, Jahn and Kuitto 2014) to capture the welfare dimension, and executive nationalism data from the Database of Political Institutions (Beck, et al. 2001) to capture the hawkishness dimension. The results are substantively similar to those in the main paper. 

[image: ]
Table E11: Replication of Main OLS Analysis Using Whitten & Williams’s Two Dimensions
Table E12, below, uses Seemingly Unrelated Regressions to ensure that the results in Table 2 in the main paper are not merely artifacts of the compositional nature of disaggregated defense spending data. The main findings are robust to this alternate specification.
[image: ] Table E12: SUR Replication

 Table E13, below, demonstrates the robustness of the analysis in Table 2 of the main paper to the measurement of the DV as the overall share of disaggregated defense spending in GDP. Unemployment is associated with a decline in overall defense spending, an increase in the share of that spending that is devoted to personnel, and a decrease in the share of that spending devoted to equipment. The increase in personnel share is therefore hidden by the decrease in overall spending, and the decrease in equipment is magnified by the decrease in overall spending.
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Table E13: Alternate DV – Share of GDP

Table E14, below, demonstrates the robustness of the analysis in Table 2 of the main paper to the measurement of the DV as the total number of military personnel. While states do not add to the number of personnel they hire, they do reduce the share of resources they allocate to equipment. This decline in personnel numbers is to be expected during a period of secular decline in the size of armed forces. However, the decline in equipment expenditures is not consistent with the increasing capital intensity of defense production.
[image: ]
Table E14: Alternate DV – Raw Numbers of Personnel
	 
	(1)
	(2)
	(3)

	VARIABLES
	Milex (%GDP)
	Personnel (% Milex)
	Equipment (% Milex)

	 
	 
	 
	 

	L.Independent Variable
	0.847***
	0.773***
	0.608***

	 
	(0.013)
	(0.034)
	(0.039)

	Unemployment
	-0.012***
	0.236***
	-0.120**

	 
	(0.004)
	(0.065)
	(0.056)

	GDP
	-0.000***
	-0.000
	0.000

	 
	(0.000)
	(0.000)
	(0.000)

	Constant
	0.418***
	11.152***
	6.797***

	 
	(0.051)
	(1.946)
	(0.819)

	 
	 
	 
	 

	Observations
	842
	531
	563

	Number of ccode
	34
	33
	33

	rmse
	.
	.
	.

	Standard errors in parentheses
	 
	 
	 

	*** p<0.01, ** p<0.05, * p<0.1
	 
	 
	 

	Instruments for differenced equation
	 
	 

	        GMM-type: L(2/.).Independent Variable
	 
	 

	        Standard: ∆UEM ∆GDP
	 
	 
	 

	
	
	
	

	
	
	
	


Table E15: Arellano-Bond Replication of Main Analysis
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Variable

Obs Mean Std. Dev. Min Max Q1 Q2 Q3 Q4

Military Burden (Defense Spending/GDP) 1619 2.69 1.79 0.12 13.28 2.26 2.46 2.34 2.25

Personnel (% Defense Spending) 756 55.89 14.01 0.00 85.50 56.96 54.89 54.28 51.68

Equipment (% Defense Spending) 851 15.21 7.16 0.30 38.30 15.74 16.00 15.87 17.63

O&M (% Defense Spending) 702 24.14 8.85 6.83 48.49 24.39 24.68 25.53 26.27

Infrastructure (% Defense Spending) 704 3.48 2.70 0.00 19.00 3.04 3.02 3.36 3.51

Unemployment Rate 886 8.30 4.28 0.42 27.47 10.48 8.05 6.97 7.03

Housing Instrument (log change in OECD housing index) 700 0.97 6.26 -58.49 46.32 -5.82 -0.34 2.58 7.46

Spillins (log) 1604 13.52 0.33 10.58 13.93 13.64 13.53 13.55 13.59

GDP (log) 1335 25.26 1.95 20.37 30.45 26.24 26.74 26.50 26.43

Population (log) 1523 16.22 1.51 12.60 19.57 16.52 16.91 16.65 16.54

State Threat (capability*intent/proximity) 778 6501.42 2639.48 2145.3113649.79 7522.27 6443.92 5919.225138.55

Vulnerability to Terrorism (citizens killed) 927 48.82 183.17 0.00 2521.00 55.15 47.90 36.26 59.89

NATO Strategic Excludability 1619 0.58 0.49 0.00 1.00 0.68 0.68 0.71 0.65

Right-Leaning Party 1592 0.27 0.44 0.00 1.00 0.36 0.43 0.40 0.36

Veto Points 700 4.28 1.43 1.00 16.00 4.56 4.42 4.38 4.53

Military Share of Labor Force 695 1.78 1.25 0.31 7.40 1.60 1.63 1.60 1.75

Atlanticism 577 6.02 7.63 -37.36 100.00 7.28 6.28 6.20 9.52

All Housing Quartiles

Mean by Quartiles of Housing 

Instrument
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1Military Burden (Defense Spending/GDP) 1

2Personnel (% Defense Spending) -0.3857* 1

3Equipment (% Defense Spending) 0.3455* -0.6494* 1

4O&M (% Defense Spending) 0.1278* -0.8210* 0.2947* 1

5Infrastructure (% Defense Spending) 0.0015 -0.3633* 0.0434 0.2169* 1

6Unemployment Rate -0.1795* 0.3237* -0.1751* -0.2754* -0.1121* 1

7Housing Instrument (log change in OECD housing index) -0.011 -0.1237* 0.1183* 0.0708 0.0866 -0.3170* 1

8Spillins (log) -0.5962* 0.3115* -0.2144* -0.2172* 0.0973* 0.2513* -0.0579 1

9GDP (log) 0.0864* -0.2514* 0.4958* 0.2546* -0.3186* -0.0245 0.0342 -0.0890* 1

10Population (log) 0.4288* -0.3315* 0.4848* 0.2273* -0.2969* -0.0433 0.0136 -0.3474* 0.7714* 1

11State Threat (capability*intent/proximity) -0.2253* 0.0283 -0.0955* 0.0142 -0.0433 0.1986* -0.2709* 0.5104* 0.0794* -0.0654 1

12Vulnerability to Terrorism (citizens killed) 0.1895* -0.1003* 0.2321* -0.005 -0.0561 0.041 0.0103 -0.1551* 0.1593* 0.2702* 0.007 1

13NATO Strategic Excludability -0.0383 -0.0225 -0.0127 -0.0561 0.0451 -0.0731 -0.0133 0.0682* -0.0111 0.0209 -0.1327* 0.1049* 1

14Right-Leaning Party -0.0613* -0.0012 0.0884* 0.0436 -0.0455 0.0261 0.0117 0.1853* 0.1741* 0.0042 -0.1811* 0.0670* 0.1036* 1

15Veto Points -0.0666 -0.0921* -0.0303 0.1480* 0.1139* -0.2328* -0.026 -0.0846* 0.1261* 0.005 -0.0236 -0.0674 0.1196* 0.0251 1

16Military Share of Labor Force 0.8104* -0.0665 0.2407* -0.1857* -0.0888* 0.0127 0.0451 -0.2818* -0.0796* 0.2251* -0.3020* 0.2278* 0.4646* 0.0775* -0.1658* 1

17Atlanticism 0.0069 -0.2908* 0.1592* 0.3152* -0.0117 -0.0912* 0.0541 -0.067 0.2034* 0.1577* -0.1039* -0.0038 -0.1206* 0.0373 0.0405 -0.027 1

* p<0.05
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Dependent Variables: B. MILEX/GDP

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)

INDEPENDENT VARIABLES (1-YEAR LAG)

Baseline

UEM 

Quartiles

Collective 

Action Threat

Domestic 

PE

European 

PE

Country 

FE

Full Spec Equipment O&M Infrastructure Personnel Equipment Milex

Baseline

Collective 

Action Threat

Unemployment Rate 

0.579*** 0.563*** 0.633*** 0.341* 0.352** 0.554*** -0.009 -0.388*** -0.013 -0.155*** 0.132*** 0.034 0.126***

0.842*** 0.755*** 0.724***

(0.166) (0.208) (0.212) (0.175) (0.179) (0.168) (0.009) (0.088) (0.086) (0.057) (0.037) (0.029) (0.028)

(0.123) (0.119) (0.147)

2nd UEM Quartile 

2.812

(2.096)

3rd UEM Quartile 

5.709***

(1.984)

4th UEM Quartile 

7.097***

(2.008)

"Spillins" (ln)

14.627*** 18.357*** 17.922*** 18.164*** -19.870** -3.223*** 9.656* 8.676 2.147 -20.833*** -10.413*** -25.054***

12.345*** 17.617***

(2.137) (2.130) (2.394) (2.429) (9.358) (0.654) (5.667) (6.167) (1.770) (4.687) (3.755) (3.022)

(1.510) (2.016)

GDP (ln)

0.976 1.330 0.264 0.351 10.330*** -0.679*** -4.671** -5.350*** -0.923 0.640 -0.186 0.955

0.072 1.240

(1.338) (1.400) (1.403) (1.443) (3.164) (0.173) (1.866) (1.691) (0.696) (0.754) (0.541) (0.667)

(0.803) (0.949)

Population (log)

-2.320 -2.635 -0.994 -1.097 -86.913*** 1.908*** 39.241*** 39.093*** 9.561** 14.081*** 0.934 11.087***

-2.155*** -2.866***

(1.608) (1.689) (1.548) (1.577) (18.628) (0.617) (11.961) (11.249) (4.536) (2.778) (2.317) (2.196)

(0.808) (1.092)

NATO Strategy Excludability 

5.680*** 2.398 0.501 0.910 0.155 -0.326** -0.479 -0.109 0.437 -2.057*** -1.138** -2.017***

4.406*** 4.152***

(1.740) (1.544) (1.808) (1.802) (1.811) (0.146) (1.298) (0.857) (0.408) (0.653) (0.450) (0.591)

(0.914) (1.041)

Threat 

-0.002*** -0.002*** -0.002*** 0.000 0.000*** 0.000 -0.000 -0.000* 0.001*** 0.001*** 0.001***

-0.001***

(0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

(0.000)

Terrorism (Citizens Killed) 0.002 -0.006 -0.006 0.005* 0.001* 0.000 -0.005*** -0.000 0.005*** 0.000 0.002*

-0.000

(0.004) (0.006) (0.006) (0.003) (0.000) (0.003) (0.002) (0.001) (0.002) (0.001) (0.001)

(0.002)

Right-Leaning Party 5.660*** 5.635*** -0.294 0.089* -0.384 0.818* -0.113 0.119 -0.131 0.218

(1.182) (1.183) (0.804) (0.048) (0.566) (0.474) (0.175) (0.279) (0.238) (0.155)

Veto Points -0.793 -0.809 -0.355 0.152*** 0.637* -0.603** 0.319*** -0.010 0.058 0.076

(0.611) (0.611) (0.382) (0.035) (0.355) (0.270) (0.101) (0.108) (0.064) (0.064)

Military Personnel (% Labor Force) 2.007*** 1.957*** -0.658 0.399*** -0.775 1.457*** -0.078 0.038 0.055 -0.049

(0.693) (0.708) (1.031) (0.117) (0.882) (0.523) (0.163) (0.203) (0.130) (0.104)

Atlanticism -0.549*** -0.543*** 0.012 -0.013*** 0.023 -0.019 -0.018 -0.003 -0.007 -0.003

(0.122) (0.121) (0.038) (0.004) (0.039) (0.031) (0.012) (0.010) (0.015) (0.007)

Spending Consolidation (5-year ma) -0.980 -0.736 -0.035 -0.829 1.335** 0.136 0.112 0.061 -0.022

(0.701) (0.636) (0.050) (0.529) (0.551) (0.218) (0.119) (0.105) (0.084)

Years in NATO 0.319 0.032** -0.384** 0.098 -0.036 -0.222** -0.116* 0.120**

(0.242) (0.016) (0.163) (0.158) (0.058) (0.093) (0.069) (0.056)

Constant 50.774*** 51.483*** -137.642*** -183.109*** -169.816*** -173.986***1,654.572*** 24.782* -702.618*** -678.479*** -181.419** 30.322 193.481*** 123.575**

49.209***-86.782***-168.480***

(1.363) (1.349) (41.133) (39.663) (42.701) (43.443) (393.058) (14.832) (255.538) (237.050) (91.017) (69.786) (46.130) (57.059)

(1.079) (26.595) (36.262)

Country Fixed Effects

Observations 275 275 275 275 275 275 275 281 275 275 275 277 275 281

586 565 411

R-squared 0.024 0.039 0.165 0.186 0.345 0.346 0.881 0.911 0.712 0.914 0.811 0.992 0.997 0.997

0.057 0.188 0.155

Number of Countries 27 27 27 27 27 27 27 27 27 27 27 27 27 27

33 33 32

rmse 13.17 13.12 12.27 12.16 10.99 11.00 4.958 0.309 3.921 2.994 1.331 1.293 1.009 0.830

14.12 13.15 12.82

A. Personnel (% of Defense Budget)  C. Other Categories - Full Spec D. Share of Total - Full Spec

Panel Corrected Standard errors in parentheses. The dependent variable in Panel A is the share of personnel expenditures in overall defense budgets. The dependent variable in Panel B is the share of defense expenditures in 

overall economic output. The dependent variables in Panel C are the other three categories of disaggregated defense expenditures. The dependent variables in Panel D are shares of the total sample.

E. Models 1, 3 & 4 - Full Sample
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(1) (2) (3)

Independent Variables Δ Personnel (% Total Milex) Δ Military Spending (% GDP) Δ Equipment (% Total Milex)

L.Dependent Variable -0.073 -0.183*** -0.220*

(0.056) (0.058) (0.102)

Δ Unemployment Rate 0.673* -0.010 -0.596

(0.376) (0.017) (0.363)

L.Unemployment Rate 0.214 -0.026** -0.352**

(0.154) (0.010) (0.143)

Δ "Spillins" (log) 23.088 -6.417*** -1.280

(14.229) (1.836) (13.995)

L. "Spillins" (log) -0.999 0.014 1.328

(2.557) (0.101) (1.852)

Δ GDP (log) -12.729 -1.564 10.661

(24.293) (0.926) (18.546)

L. GDP (log) -0.528 0.180* 1.109

(2.995) (0.090) (1.236)

Δ Population (log) 1.848 -9.615** -63.974

(119.661) (4.287) (78.287)

L. Population (log) 0.073 -0.125 -0.041

(2.775) (0.087) (1.175)

Δ Strategic Excludability 7.048 -1.020 0.895

(16.112) (0.703) (15.361)

L. Strategic Excludability 4.598 -0.518 -3.771

(8.999) (0.461) (7.935)

Δ Threat 0.011 -0.001 -0.004

(0.013) (0.001) (0.013)

L. Threat -0.001 -0.000 -0.001

(0.002) (0.000) (0.002)

Δ Terrorism (deaths) -0.006 0.001*** 0.004

(0.007) (0.000) (0.004)

L. Terrorism (deaths) 0.004 0.001*** 0.005

(0.010) (0.000) (0.005)

Δ Right-Leaning Party in Power -1.048 0.087 1.751

(2.099) (0.062) (1.645)

L. Right-Leaning Party in Power -0.272 0.009 0.296

(1.090) (0.052) (0.459)

 Δ Interaction: Threat x Right-Leaning -0.350 -0.019 -0.409

(0.643) (0.047) (1.172)

L.Interaction: Threat x Right-Leaning 0.325 -0.035 -0.246

(0.576) (0.025) (0.412)

Δ Executive Nationalism 5.820 1.521 -20.403

(35.048) (1.898) (31.438)

L.Executive Nationalism -0.229 -0.059 3.930

(3.709) (0.155) (5.940)

Δ Interaction: Threat x Exec Nationalism 0.000 -0.000 0.002

(0.005) (0.000) (0.004)

L.Interaction: Threat x Exec Nationalism 0.000 0.000 -0.001

(0.001) (0.000) (0.001)

Δ Welfare Generosity 1.613** -0.011 -1.083

(0.700) (0.048) (0.928)

L.Welfare Generosity -0.007 0.000 0.130

(0.117) (0.009) (0.164)

Δ Interaction: Threat x Welfare Gen. -0.000 0.000 0.000

(0.000) (0.000) (0.000)

L.Interaction: Threat x Welfare Gen. 0.000 -0.000 -0.000

(0.000) (0.000) (0.000)

Δ Veto Points 0.429 -0.037 -0.528

(0.820) (0.031) (0.629)

L. Veto Points 0.316 -0.027 -0.460

(0.431) (0.025) (0.469)

Δ Military Personnel (% Labor Force) -1.711 0.462* 0.430

(2.257) (0.238) (1.655)

L. Military Personnel (% Labor Force) 0.165 0.126** 0.722*

(0.319) (0.055) (0.391)

Δ Atlanticism 0.036 -0.013** -0.014

(0.068) (0.006) (0.047)

L. Atlanticism 0.010 -0.007*** -0.028

(0.034) (0.002) (0.027)

Constant 28.581 -2.118 -34.148

(63.471) (1.861) (37.012)

Observations 143 148 141

R-squared 0.341 0.647 0.327

rmse 3.216 0.161 2.805

*** p<0.01, ** p<0.05, * p<0.1

Dependent Variables

Table 5 Reports the results of the fully-specified Error Correction Models for each of the three dependent variables. Robust standard 

errors, clustered by country, in parentheses. L. - 1-year lag. Δ=first difference. All models include year fixed effects.
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Model 4 

(FullSpec PCSE)

Country First YearLast YearFirst YearLast YearFirst YearLast YearFirst Year Last YearFirst YearLast Year First YearLast YearFirst YearLast YearFirst YearLast YearFirst YearLast Year

Albania 1992 2014 2010 2011 2010 2014 2010 2011 2010 2014 2010 2011Coef. 2.084 Coef. -0.086 Coef. 1.487

Austria 1969 2015Coef. -0.136*** 2006 2014Coef. -2.892 2006 2014Coef. -3.495 2006 2014 2006 2014 2006 2014

Belgium 1992 2016 2001 2010 1992 2016 2001 2011 1992 2016 2001 2011 1992 2015 1992 2015 1992 2015

Bulgaria 1992 2014 2005 2011 2004 2014 2005 2012 2004 2014 2005 2012Coef. 2.333 Coef. -.0590*** Coef. -2.032***

Canada 1956 2016 1995 2012 1971 2016 1995 2012 1971 2016 1995 2012 1973 2015 1973 2015 1973 2015

Croatia 1993 2014 2010 2011 2010 2014 2010 2011 2010 2014 2010 2011Coef. -0.560 Coef. -0.584*** Coef. 0.332

Cyprus 1992 2014Coef. -0.167 2006 2014Coef. 1.967 2006 2014Coef. 0.0694 Coef. 1.967 Coef. -0.167 Coef. 0.0694

Czech Republic 1994 2016 2003 2012 1998 2016 2003 2012 1999 2016 2003 2012 2011 2015 2011 2015 2011 2015

Denmark 1992 2016 2005 2012 1992 2016 2005 2012 1992 2016 2005 2012 1992 2015 1992 2015 1992 2015

Estonia 1994 2016 2005 2012 2004 2016 2005 2012 2004 2016 2005 2012 2008 2015 2008 2015 2008 2015

Finland 1992 2015Coef. 0.033*** 2006 2014Coef. -3.565 2006 2014Coef. -1.842 2006 2014 2006 2014 2006 2014

France 1992 2016 1993 2012 1997 2016 1997 2012 1999 2016 1999 2012 1997 2015 1997 2015 1999 2015

Germany 1963 2016 1995 2012 1971 2016 1995 2012 1971 2016 1995 2012 1973 2015 1973 2015 1973 2015

Greece 1992 2016 1998 2012 1992 2016 1998 2012 1992 2016 1998 2012 2000 2015 2000 2015 2000 2015

Hungary 1992 2016 2005 2012 1999 2016 2005 2012 1999 2016 2005 2012 2010 2015 2010 2015 2010 2015

Ireland 1992 2015Coef. 0.031*** 2006 2014Coef. 0.613*** 2006 2014Coef. -0.169 2006 2014 2006 2014Coef. -0.169

Italy 1992 2016 2005 2012 1992 2016 2005 2012 1992 2016 2005 2012 1992 2015 1992 2015 1992 2015

Latvia 1994 2016 2005 2011 2004 2005 2005 2011 2004 2016 2005 20111992 2015Coef. -0.056*** Coef. -0.0510

Lithuania 1994 2013 2006 2011 2004 2014 2006 2011 2004 2014 2006 2011Coef. 1.258*** Coef. -0.033*** Coef. -0.628***

Luxembourg 1992 2016 1998 2011 1992 2016 1998 2011 1992 2016 1998 2011Coef. 0.945*** 2010 2015 2010 2015

Malta 1992 2014Coef. 0.152*** 2006 2014Coef. -3.711 2006 2014Coef. 1.025 2010 2015Coef. 0.152*** Coef. 1.025

Netherlands 1992 2016 2001 2012 1992 2016 2001 2012 1992 2016 2001 2012 1992 2015 1992 2015 1992 2015

Norway 1992 2016 2004 2012 1992 2016 2004 2012 1992 2016 2004 2012 1992 2015 1992 2015 1992 2015

Poland 1992 2016 2002 2011 1999 2016 2002 2011 1999 2016 2004 2012Coef. .685*** Coef. 0.432*** Coef. -0.675***

Portugal 1992 2016 2002 2012 1992 2016 2002 2012 1992 2016 2002 2012 1992 2015 1992 2015 1992 2015

Romania 1992 2014 2005 2011 2004 2014 2005 2011 2004 2014 2005 2011Coef. -4.238 Coef. 0.288 Coef. 1.774

Slovakia 2004 2016 2005 2011 2004 2016 2005 2011 2004 2016 2005 2011 2008 2015 2008 20152008 2015

Slovenia 1993 2016 2005 2011 2004 2016 2005 2011 2004 2016 2005 2011 2010 2015 2010 2015 2010 2015

Spain 1992 2016 2001 2011 1992 2016 2001 2011 1992 2016 2001 2011 1992 2015 1992 2015 1992 2015

Sweden 1992 2015Coef. 0.008 2006 2014Coef. 1.212 2006 2014Coef. -3.166*** 2006 2014 2006 2014 2006 2014

Turkey 1992 2016 2001 2012 1992 2016 2001 2012 1992 2016 2001 2011 2013 2015 2013 2015 2013 2015

United Kingdom 1992 2016 1999 2012 1992 2016 1999 2012 1992 2016 1999 2012 1992 2015 1992 2015 1992 2015

United States 1956 2016 1993 2012 1971 2016 1993 2012 1971 2016 1993 2012 1973 2015 1973 2015 1973 2015

2SLS

Model 8 

(Personnel)

Model 9 

(Milburden)

Model 10 

(Equipment)

Model 3 

(Baseline PCSE)

Model 6 

(FullSpec PCSE)

Model 1 

(Baseline PCSE)

Model 2 

(FullSpec PCSE)

Milburden Personnel Equipment

Model 5 

(Baseline PCSE)
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Dependent Variables

First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6)

INDEPENDENT VARIABLES (1-year lag) Unemployment Baseline

Domestic 

Political 

Economy

Multilateral 

Political 

Economy

Milburden 

Full Spec

Equipment 

Full Spec

Change in Housing Index (2-year lag) -0.068*

(0.035)

Unemployment Rate (5-year ma) 1.544*** 1.654** 3.568* -0.064 -2.082

(0.581) (0.657) (2.100) (0.105) (1.445)

GDP (log) 0.368 -0.110 -0.373* 3.436

(1.809) (5.486) (0.210) (3.594)

Right-Leaning Party (5-year ma) 1.192 0.150 0.220 1.310

(1.296) (2.221) (0.216) (1.453)

Deficit (%GDP, 5-year ma) -1.336 0.032 1.031

(1.208) (0.080) (0.977)

EDP status (5-year ma) -3.885 0.051 1.147

(4.910) (0.155) (2.266)

Years in NATO 0.227 -0.040*** -0.341

(0.371) (0.010) (0.283)

Constant 7.987***

(0.037)

Observations 408 408 388 388 388 386

R-squared 0.060 -0.041 -0.033 -0.883 0.588 -1.113

Number of ccode 24 24 24 24 24 24

rmse 1.829 4.920 4.934 6.661 0.355 5.028

Standard errors in parentheses (panel corrected in columns 1 and 2, clustered by country in columns 3-6)

*** p<0.01, ** p<0.05, * p<0.1

2SLS - Personnel 2SLS - Other
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Dependent Variables

First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6)

INDEPENDENT VARIABLES (1-year lag) Unemployment Baseline

Domestic 

Political 

Economy Year FE

Milburden 

Full Spec

Equipment 

Full Spec

Change in Housing Index (2-year lag) -0.221***

(0.059)

Unemployment Rate 0.474** 0.471** 0.615* -0.015 -0.241**

(0.192) (0.204) (0.350) (0.012) (0.120)

GDP (log) -0.333 6.390 -0.785** -4.035

(1.754) (5.033) (0.357) (3.291)

Right-Leaning Party (5-year ma) 1.649 2.467 0.087 -0.625

(1.119) (1.607) (0.135) (1.167)

Constant 8.393***

(0.063)

Observations 408 408 388 388 388 386

R-squared 0.322 0.090 0.107 0.120 0.051 0.018

Number of ccode 24 24 24 24 24 24

rmse 2.190 4.601 4.586 4.325 0.305 3.023

Standard errors in parentheses (panel corrected in columns 1 and 2, clustered by country in columns 3-6)

*** p<0.01, ** p<0.05, * p<0.1

2SLS - Personnel 2SLS - Other
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Dependent Variables

First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6) (7) (8)

(9) (10) (11) (12) (13) (14)

INDEPENDENT VARIABLES (1-year lag) Personnel EquipmentUnemployment Baseline

Domestic 

Political 

Economy

Multilateral 

Politics

Milburden 

Full Spec

Equipment 

Full Spec

PersonnelEquipmentPersonnelEquipmentPersonnelEquipment

Nonperforming Loans ( % Total, 2-year lag)

2.581***

(0.410)

Unemployment Rate

0.493*** -0.343*** 0.811*** 0.839*** 1.253*** 0.003 -0.549 1.179*** -0.506 1.235*** -0.636*** 2.672 -1.244

(0.162) (0.093) (0.212) (0.194) (0.361) (0.029) (0.363) (0.364) (0.368) (0.220) (0.231) (1.748) (0.845)

GDP (log)

9.154*** -4.140** 2.251 9.745** -0.456* -3.312 8.250** -2.108 0.169 2.613 -1.149 2.395

(2.953) (1.812) (2.335) (4.019) (0.250) (3.014) (3.729) (2.664) (5.199) (2.370) (13.865) (5.661)

Right-Leaning Party (5-year ma)

-2.516** 2.278*** -1.953* -0.568 0.312 0.867 -0.516 1.038 0.457 -1.001 7.658 -2.897

(1.057) (0.662) (1.182) (1.158) (0.250) (1.157) (1.424) (1.361) (1.872) (1.683) (10.029) (4.731)

Years in NATO

0.291 -0.338** -0.649* -0.020 0.270 -0.582* 0.171 -0.192 0.030 -1.047 0.494

(0.243) (0.166) (0.331) (0.028) (0.239) (0.325) (0.219) (0.334) (0.246) (1.596) (0.663)

Deficit (%GDP, 5-year ma)

0.049 0.003 -0.079 0.062 -0.157 -0.163 0.062 -2.172 1.211

(0.234) (0.027) (0.199) (0.274) (0.212) (0.268) (0.203) (2.044) (0.886)

EDP Status (5-year ma)

-1.611 -0.090 -1.108 -0.929 -0.296 -2.902 -0.314 0.398 -3.730

(3.197) (0.289) (1.831) (3.585) (2.029) (3.879) (2.210) (5.226) (3.230)

Constant

1,638.666***-710.471*** 5.818***

(396.154) (252.550) (0.429)

Country Fixed Effects

Observations

277 275 433 433 412 412 412 412 354 354 302 302 171 171

R-squared

0.883 0.718 0.433 0.022 0.046 -0.002 0.345 0.060 -0.023 0.049 0.001 0.080 -0.226 0.034

Number of ccode

27 27 33 33 33 33 33 33 27 27 27 27 17 17

rmse

4.905 3.881 2.043 5.701 5.517 5.655 0.338 4.006 5.686 3.920 5.635 3.924 6.572 4.337

Standard errors in parentheses (panel corrected in columns 1 and 2, clustered by country in columns 3-14)

*** p<0.01, ** p<0.05, * p<0.1

2SLS - Eurozone Only

Fully Specified OLS 2SLS - Personnel 2SLS - Other

2SLS - NATO Only 2SLS - EU Only
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Dependent Variables

First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6) (7) (8)

INDEPENDENT VARIABLES (1-year lag) Personnel EquipmentUnemployment Baseline

Domestic 

Political 

Economy

Multilateral 

Politics

Milburden 

Full Spec

Equipment 

Full Spec

Change in Housing Index (2-year lag) -0.215***

(0.063)

Unemployment Rate 0.493*** -0.343*** 0.405** 0.406* 0.457* -0.008 -0.249*

(0.162) (0.093) (0.199) (0.217) (0.269) (0.014) (0.131)

GDP (log) 9.154*** -4.140** -0.269 1.513 -0.398* 3.825

(2.953) (1.812) (1.781) (4.557) (0.234) (2.791)

Right-Leaning Party (5-year ma) -2.516** 2.278*** 1.525 1.321 0.214 0.727

(1.057) (0.662) (1.221) (1.297) (0.199) (0.894)

Years in NATO 0.291 -0.338** -0.109 -0.035*** -0.236

(0.243) (0.166) (0.234) (0.009) (0.178)

Deficit (%GDP, 5-year ma) -0.010 0.011 0.233

(0.341) (0.065) (0.268)

Constant 1,638.666***-710.471*** 8.449***

(396.154) (252.550) (0.066)

Country Fixed Effects

Observations 277 275 372 372 352 352 352 350

R-squared 0.883 0.718 0.297 0.086 0.101 0.109 0.596 0.040

Number of ccode 27 27 20 20 20 20 20 20

rmse 4.905 3.881 2.260 4.599 4.593 4.572 0.368 3.374

Standard errors in parentheses (panel corrected in columns 1 and 2, clustered by country in columns 3-8)

*** p<0.01, ** p<0.05, * p<0.1

Fully Specified OLS 2SLS - Personnel 2SLS - Other
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Dependent Variables

First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6) (7) (8)

INDEPENDENT VARIABLES (1-year lag) Personnel EquipmentUnemployment Baseline

Domestic 

Political 

Economy

Multilateral 

Politics

Milburden 

Full Spec

Equipment 

Full Spec

Change in Housing Index (2-year lag) -0.428***

(0.096)

Unemployment Rate 0.708** -0.863*** 0.618** 0.638** 0.884** -0.013 -0.390

(0.330) (0.224) (0.247) (0.257) (0.383) (0.012) (0.264)

GDP (log) -2.038 3.226 -3.269 -4.147 0.054 2.809

(5.283) (4.883) (2.492) (3.662) (0.167) (4.321)

Right-Leaning Party (5-year ma) 0.160 -0.701 -2.151 -3.540 -0.140 2.412

(1.988) (1.456) (2.774) (2.339) (0.099) (2.282)

Years in NATO 3.410** -1.113 0.475* -0.031** -0.302

(1.379) (1.316) (0.288) (0.013) (0.450)

EDP status (5-year ma) -8.096*** -0.079 1.875

(2.738) (0.068) (2.898)

Constant 1,806.237***-1,233.205*** 9.307***

(462.940) (452.251) (0.041)

Country Fixed Effects

Observations 100 100 144 143 132 132 132 132

R-squared 0.846 0.734 0.495 0.175 0.246 0.304 0.590 0.148

Number of ccode 11 11 15 14 14 14 14 14

rmse 4.908 3.818 2.406 4.140 3.894 3.739 0.115 3.433

Standard errors in parentheses (panel corrected in columns 1 and 2, clustered by country in columns 3-8)

*** p<0.01, ** p<0.05, * p<0.1

Fully Specified OLS 2SLS - Personnel 2SLS - Other
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Dependent Variables

First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6) (7) (8)

INDEPENDENT VARIABLES (1-year lag) Personnel EquipmentUnemployment Baseline

Domestic 

Political 

Economy

Multilateral 

Politics

Milburden 

Full Spec

Equipment 

Full Spec

Change in Housing Index (2-year lag) -0.221***

(0.065)

Unemployment Rate 0.498** -0.395*** 0.450** 0.454** 0.577* -0.013 -0.343***

(0.214) (0.121) (0.202) (0.212) (0.306) (0.010) (0.121)

GDP (log) 5.839 2.040 -0.046 -1.010 -0.374* 2.154

(3.640) (2.389) (1.861) (4.135) (0.215) (2.039)

Right-Leaning Party (5-year ma) -2.036 0.970 1.227 0.996 0.010 -0.229

(1.374) (0.911) (1.481) (1.529) (0.061) (1.163)

Years in NATO -0.269 0.273 0.173 -0.042*** -0.089

(0.494) (0.314) (0.206) (0.008) (0.115)

EDP status (5-year ma) -4.852 0.153 0.010

(3.023) (0.122) (1.402)

Constant 2,415.454***-1,524.858*** 8.901***

(498.765) (377.005) (0.052)

Country Fixed Effects

Observations 194 192 312 312 296 296 296 294

R-squared 0.879 0.665 0.321 0.126 0.143 0.191 0.724 0.053

Number of ccode 21 21 20 20 20 20 20 20

rmse 4.933 3.793 2.409 4.441 4.404 4.279 0.232 3.401

Standard errors in parentheses (panel corrected in columns 1 and 2, clustered by country in columns 3-8)

*** p<0.01, ** p<0.05, * p<0.1

Fully Specified OLS 2SLS - Personnel 2SLS - Other
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Panel A: 2SLS

By Country: USA Canada UK Netherlands Belgium France Spain Portugal Germany Austria Slovakia Italy Slovenia Greece Estonia Sweden Norway Denmark

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)

VARIABLES

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel (1-

year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Personnel 

(1-year lag)

Unemployment Rate 1.980*** -0.791 -3.609 2.531*** -0.261 -4.535* 0.152 -0.298 -0.204 -0.508 3.397*** 2.478 10.050*** 0.068 0.108 1.553*** 3.879* -0.317

(0.767) (0.990) (3.201) (0.727) (0.991) (2.584) (0.496) (0.672) (0.565) (0.400) (0.440) (7.127) (0.512) (0.713) (0.359) (0.148) (2.257) (0.522)

GDP (log) 6.770*** -5.807*** -20.704 -0.101 12.495*** -11.658 -13.049* -11.691* -2.735** 6.407 41.820** 7.799 -16.997*** -32.241 -2.241 14.572*** 10.409*** -8.652*

(0.807) (1.715) (20.297) (3.345) (2.339) (10.302) (7.454) (7.006) (1.173) (6.831) (18.424) (11.547) (4.309) (22.069) (26.903) (1.173) (3.807) (4.586)

Right-Leaning Party 2.328 4.832 15.410 1.371 -7.441 -26.848 -5.846 -9.224 9.325*** -26.614*** 28.054 59.118*** -8.345*** 10.408** -3.587

(1.848) (3.101) (11.616) (3.361) (10.454) (23.357) (5.170) (7.813) (2.302) (2.333) (93.485) (18.164) (1.525) (4.463) (2.633)

Deficit (% GDP) -1.636*** -0.961 3.619 0.681 -3.218 -1.790 2.928 1.110 9.102*** -8.814* -2.549 -17.143*** 2.956 48.958 1.740

(0.349) (1.112) (3.615) (1.326) (2.171) (2.147) (2.026) (2.198) (1.568) (4.794) (24.861) (1.268) (4.960) (32.157) (2.685)

Observations 31 33 23 23 23 18 23 23 33 5 7 23 5 15 7 5 23 23

R-squared 0.089 0.497 -0.648 0.472 0.737 0.022 0.800 0.393 0.749 0.821 0.918 0.454 0.999 0.362 0.424 0.981 0.031 0.401

Number of ccode 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

rmse 3.912 3.966 2.720 2.959 2.058 4.944 2.580 2.722 2.876 0.682 2.099 3.323 0.297 5.264 2.806 0.208 2.701 2.959

Panel B: First Stage for Unemployment

Housing Price Index (log)

-0.266*** -0.221*** -0.033 -0.314*** -0.305** -0.068 -0.400 -0.267 -0.328*** -0.067 -0.105 0.032 -0.040 -0.345* -0.119** -0.211 -0.057* -0.086**

(0.039) (0.062) (0.033) (0.083) (0.108) (0.067) (0.249) (0.179) (0.060) (0.057) (0.045) (0.047) (0.084) (0.165) (0.031) (0.176) (0.032) (0.036)

GDP (log) -0.300 -0.377 -4.983** -3.576*** 1.906 0.440 -9.105** 1.781 0.970* -6.479 -5.175 -1.353* 0.108 -17.458 2.114 0.787 -1.384*** -6.321***

(0.470) (0.333) (1.836) (0.917) (1.219) (2.058) (3.560) (5.285) (0.475) (4.284) (11.483) (0.748) (12.500) (12.313) (15.774) (6.729) (0.303) (1.387)

Right-Leaning Party 1.615** 2.583*** 3.348*** 0.484 8.377** -7.116* -6.294** 0.624 1.864** 1.385 -14.467*** -3.387 -5.304 -1.421** 3.238*

(0.695) (0.867) (0.993) (1.406) (3.636) (3.441) (2.589) (6.379) (0.743) (3.752) (2.277) (14.574) (15.110) (0.570) (1.592)

Deficit (% GDP) 0.192* 0.575** 0.921*** 0.032 1.054 -0.005 1.963 1.266 2.016*** 0.886 3.792*** 2.698 4.146* -4.232 2.880***

(0.101) (0.256) (0.244) (0.602) (0.973) (0.700) (1.540) (1.902) (0.397) (4.164) (0.702) (0.953) (2.047) (18.647) (0.800)

Constant 13.997 17.269* 143.684** 101.755*** -50.772 1.919 265.784** -42.979 -23.657* 177.935 140.186 44.522** -6.581 441.884 -38.425 -8.723 40.857*** 167.503***

(13.880) (8.991) (51.395) (23.906) (32.929) (56.107) (94.481) (129.125) (12.909) (114.559) (285.375) (20.842) (309.537) (305.157) (369.649) (174.415) (8.001) (35.178)

Observations 31 33 23 23 23 18 23 23 33 5 7 23 5 15 7 5 23 23

R-squared 0.716 0.590 0.898 0.665 0.335 0.650 0.860 0.582 0.845 0.823 0.658 0.901 0.923 0.772 0.937 0.661 0.732 0.695

Number of ccode 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

rmse 0.852 1.147 0.636 1.005 0.823 1.063 2.402 2.471 1.002 0.361 1.533 0.655 0.893 3.308 1.556 1.080 0.561 1.143

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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(1) (2) (3) (4) (5) (6)

Dependent Variables

Milburden 

(Bivariate)

Milburden 

(Fully 

Specified)

Personnel 

(Bivariate)

Personnel 

(Fully Specified)

Equipment 

(Bivariate)

Equipment 

(Fully Specified)

INDEPENDENT VARIABLES (1-year 

lag unless otherwise specified)

Unemployment Rate -0.036*** -0.005 0.539*** 1.081*** -0.189*** -0.942***

(0.011) (0.016) (0.100) (0.172) (0.061) (0.181)

"Spillins" (log) -2.096*** 0.046 2.840

(0.688) (8.353) (6.405)

GDP (log) -2.733** 50.059*** -36.719***

(1.192) (11.440) (9.776)

Population (log) 7.464*** -6.585 10.796

(1.993) (17.071) (16.936)

Strategic Excludability -0.140 -0.504 -0.241

(0.124) (1.251) (0.970)

Threat 0.000*** 0.001 0.001

(0.000) (0.001) (0.001)

Terrorism (number of deaths) 0.001** 0.008** -0.003

(0.000) (0.003) (0.002)

Right-Leaning Party (5-year ma) 0.570* -8.504*** 8.646***

(0.308) (3.090) (2.722)

Interaction: Threat x Right-Leaning -0.140** 1.559*** -1.395***

(0.058) (0.566) (0.498)

Executive Nationalism -0.690*** -9.751* -4.084

(0.225) (5.513) (4.337)

Threat x Executive Nationalism 0.000** 0.001 0.001

(0.000) (0.001) (0.001)

Welfare Generosity -0.042 0.436 0.086

(0.031) (0.401) (0.317)

Threat x Welfare Generosity -0.000*** -0.000 -0.000

(0.000) (0.000) (0.000)

Veto Points 0.020 0.655 -0.670

(0.025) (0.609) (0.529)

Military Personnel (% Labor Force) 0.395*** -0.938 -0.263

(0.109) (1.054) (1.012)

Arms Exports -0.000** 0.001* -0.000

(0.000) (0.000) (0.000)

Atlanticism -0.013*** 0.046 -0.007

(0.004) (0.036) (0.034)

Years in NATO -0.068*** 0.007 -0.009 -1.185*** 0.047** 0.585**

(0.003) (0.025) (0.025) (0.285) (0.023) (0.253)

Constant 8.596*** -32.986 33.347*** -1,304.221*** 22.946*** 861.775***

(0.174) (32.615) (1.542) (346.160) (1.118) (331.441)

Observations 906 162 609 158 633 156

R-squared 0.802 0.947 0.807 0.954 0.655 0.838

Number of Countries 34 13 33 13 33 13

rmse 0.722 0.268 6.561 3.236 4.373 2.831

Panel Corrected Standard Errors in parentheses. All models include country fixed effects.

*** p<0.01, ** p<0.05, * p<0.1
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Dependent Variables 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

INDEPENDENT VARIABLES 

(1- YEAR LAG)

Milburden Personnel Equipment Milburden Personnel Equipment Milburden Personnel Equipment Milburden Personnel Equipment Milburden Personnel Equipment

Unemployment -0.030*** 0.862*** -0.185*** -0.037*** 0.748*** -0.225*** -0.038*** 0.699*** -0.206*** -0.033*** 0.582*** -0.292*** -0.074*** 1.020*** -1.114***

(0.011) (0.138) (0.071) (0.008) (0.156) (0.076) (0.008) (0.155) (0.076) (0.010) (0.191) (0.094) (0.012) (0.162) (0.130)

"Spillins" (1-year lag) -2.548*** 7.988*** -1.167 -2.491*** 12.333*** -2.783** -2.186*** 17.856*** -5.217*** -6.067*** 18.257** -9.262

(0.131) (2.482) (1.202) (0.147) (2.771) (1.348) (0.202) (3.838) (1.882) (0.598) (7.766) (6.241)

GDP (log) -0.458*** -0.429 0.259 -0.459*** -0.528 0.296 -0.433*** 0.063 -0.156 -5.278*** 61.579*** -45.533***

(0.047) (0.895) (0.434) (0.047) (0.887) (0.431) (0.054) (1.018) (0.500) (0.524) (6.798) (5.463)

Population (log_ 0.623*** -1.774* 1.755*** 0.625*** -1.552 1.673*** 0.565*** -1.646 1.849*** -0.557 -111.358*** 67.647***

(0.051) (0.971) (0.471) (0.051) (0.964) (0.469) (0.059) (1.114) (0.546) (1.518) (19.701) (15.833)

Strategic Excludability 0.059 4.407*** -1.639*** 0.296*** 3.133* -1.036 1.076 182.531 200.376

(0.069) (1.298) (0.631) (0.093) (1.767) (0.867) (0.675) (411.428) (330.652)

Threat 0.000*** -0.002*** 0.000* -0.001*** -0.008** -0.001

(0.000) (0.000) (0.000) (0.000) (0.003) (0.003)

Terrorism (citizens killed) 0.001*** -0.002 0.005*** 0.000 0.009*** -0.003

(0.000) (0.003) (0.002) (0.000) (0.002) (0.002)

Military Personnel (% labor force) 0.421*** -1.249* -1.354**

(0.058) (0.753) (0.605)

Arms Exports (% GDP) -0.026 0.765** -0.520**

(0.025) (0.326) (0.262)

Atlanticism -0.013*** 0.041 0.050

(0.003) (0.042) (0.034)

Constant 2.144*** 48.924*** 16.983*** 38.989*** -18.310 -2.698 38.168*** -80.112* 20.285 33.527*** -158.354*** 60.400** 253.173***

(0.102) (1.282) (0.665) (2.128) (40.381) (19.560) (2.337) (43.925) (21.365) (3.101) (58.799) (28.840) (31.851)

Observations 607 607 607 563 563 563 563 563 563 423 423 423 185 185 185

R-squared 0.012 0.061 0.011 0.631 0.170 0.222 0.631 0.187 0.231 0.541 0.159 0.239 0.954 0.941 0.879

Year and Country Fixed Effects? NO NO NO NO NO NO NO NO NO NO NO NO YES YES YES

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Bivariate Models Public Goods Models Joint Product Models Threat Models

Domestic PE, Year and Country FE 

Models
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First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent Variables

Milburden 

(Bivariate)

Milburden 

(Fully Specified)

Personnel 

(Bivariate)

Personnel 

(Fully Specified)

Equipment 

(Bivariate)

Equipment 

(Fully Specified)

Unemployment Personnel Milburden Equipment

INDEPENDENT VARIABLES (1-year lag 

unless otherwise specified)

Change in Housing Index (2-year lag) -0.188**

(0.070)

Unemployment Rate -0.036*** -0.034*** -0.005 -0.007 -0.005*** -0.019*** -0.015 -0.037*** -0.006

(0.011) (0.010) (0.004) (0.005) (0.002) (0.004) (0.011) (0.014) (0.004)

"Spillins" (log) -3.584*** -1.447*** -0.963***

(0.703) (0.373) (0.232)

GDP (log) -2.564*** -0.652*** -1.051*** -1.092*** -2.335*** -0.356***

(0.474) (0.248) (0.176) (0.158) (0.344) (0.067)

Population (log) 2.596*** 0.553 0.710***

(0.661) (0.362) (0.267)

Strategic Excludability -0.382*** -0.114* -0.133***

(0.136) (0.059) (0.045)

Threat 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000)

Terrorism (number of deaths) 0.001* 0.001*** 0.000

(0.000) (0.000) (0.000)

Right-Leaning Party (5-year ma) 0.179 -0.020 0.099*** 0.151 0.217 0.111

(0.109) (0.060) (0.037) (0.114) (0.224) (0.073)

Veto Points 0.133*** 0.065*** 0.061***

(0.030) (0.018) (0.013)

Military Personnel (% Labor Force) 0.424*** 0.208*** 0.073*

(0.109) (0.055) (0.041)

Arms Exports (%GDP, log) -0.000** -0.000 -0.000

(0.000) (0.000) (0.000)

Atlanticism -0.014*** -0.006*** -0.003***

(0.003) (0.002) (0.001)

Years in NATO -0.068*** 0.052*** -0.027*** 0.012 -0.009*** 0.019***

(0.003) (0.017) (0.001) (0.010) (0.001) (0.007)

Constant 8.596*** 72.713*** 3.011*** 27.686*** 1.581*** 29.865*** 8.420***

(0.174) (18.961) (0.095) (9.445) (0.056) (7.516) (0.074)

Observations 906 190 609 186 633 184 408 408 408 406

R-squared 0.802 0.931 0.807 0.929 0.655 0.854 0.229 0.095 0.584 0.011

Baseline AIC 6027 5035 5528

Model AIC 2381 294 2133

Baseline BIC 6041 5052 5542

Model BIC 2393 306 2145

Prob>F (excuded instrument) 0.0095

Number of Countries 34 19 33 19 33 19 24 24 24 24

rmse 0.722 0.301 6.561 3.554 4.373 2.880 2.362 4.586 0.355 3.426

Standard errors in parentheses (panel corrected in columns 1-6, clustered by country in columns 7-10). All models include country fixed effects.

*** p<0.01, ** p<0.05, * p<0.1

OLS Models 2SLS Models - Fully Specified
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First Stage for 

Unemployment

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent Variables

Milburden 

(Bivariate)

Milburden 

(Fully Specified)

Personnel 

(Bivariate)

Personnel 

(Fully Specified)

Equipment 

(Bivariate)

Equipment 

(Fully Specified)

Unemployment Personnel Milburden Equipment

INDEPENDENT VARIABLES (1-year lag 

unless otherwise specified)

Change in Housing Index (2-year lag) -0.188**

(0.070)

Unemployment Rate -0.036*** -0.034*** -0.005 -0.007 -0.005*** -0.019*** -0.015 -0.037*** -0.006

(0.011) (0.010) (0.004) (0.005) (0.002) (0.004) (0.011) (0.014) (0.004)

"Spillins" (log) -3.584*** -1.447*** -0.963***

(0.703) (0.373) (0.232)

GDP (log) -2.564*** -0.652*** -1.051*** -1.092*** -2.335*** -0.356***

(0.474) (0.248) (0.176) (0.158) (0.344) (0.067)

Population (log) 2.596*** 0.553 0.710***

(0.661) (0.362) (0.267)

Strategic Excludability -0.382*** -0.114* -0.133***

(0.136) (0.059) (0.045)

Threat 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000)

Terrorism (number of deaths) 0.001* 0.001*** 0.000

(0.000) (0.000) (0.000)

Right-Leaning Party (5-year ma) 0.179 -0.020 0.099*** 0.151 0.217 0.111

(0.109) (0.060) (0.037) (0.114) (0.224) (0.073)

Veto Points 0.133*** 0.065*** 0.061***

(0.030) (0.018) (0.013)

Military Personnel (% Labor Force) 0.424*** 0.208*** 0.073*

(0.109) (0.055) (0.041)

Arms Exports (%GDP, log) -0.000** -0.000 -0.000

(0.000) (0.000) (0.000)

Atlanticism -0.014*** -0.006*** -0.003***

(0.003) (0.002) (0.001)

Years in NATO -0.068*** 0.052*** -0.027*** 0.012 -0.009*** 0.019***

(0.003) (0.017) (0.001) (0.010) (0.001) (0.007)

Constant 8.596*** 72.713*** 3.011*** 27.686*** 1.581*** 29.865*** 8.420***

(0.174) (18.961) (0.095) (9.445) (0.056) (7.516) (0.074)

Observations 906 190 609 186 633 184 408 408 408 406

R-squared 0.802 0.931 0.807 0.929 0.655 0.854 0.229 0.095 0.584 0.011

Baseline AIC 6027 5035 5528

Model AIC 2381 294 2133

Baseline BIC 6041 5052 5542

Model BIC 2393 306 2145

Prob>F (excuded instrument) 0.0095

Number of Countries 34 19 33 19 33 19 24 24 24 24

rmse 0.722 0.301 6.561 3.554 4.373 2.880 2.362 4.586 0.355 3.426

Standard errors in parentheses (panel corrected in columns 1-6, clustered by country in columns 7-10). All models include country fixed effects.

*** p<0.01, ** p<0.05, * p<0.1

OLS Models 2SLS Models - Fully Specified
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