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I. INTRODUCTION 

Local governments play an integral role in the provision of public services in the United 

States. Relative to state governments, they are the primary provider of key services such as 

sanitation, police and fire protection, and primary and secondary education. Local governments 

also partner with higher levels of government in a shared-services model to implement programs 

ranging from low-income housing assistance to economic development initiatives. As a result, 

local governments receive more intergovernmental aid than other levels of government.1 Explicit 

approval by the legislature is also needed in some states if local governments wish to increase tax 

rates, modify tax bases, or introduce new taxes. Local governments’ unique financial

circumstances render the services they provide and the fiscal policies that support those services 

especially vulnerable to disruptions from adverse economic shocks. 

Although studies have explored how local governments adjust their fiscal policies in 

response to short-term shocks such as recessions (e.g. Skidmore and Scorsone, 2011; Ross et al., 

2015; Cromwell and Ihlanfeldt, 2015; and Chernick et al., 2017 ), natural disasters (Deryugina, 

2017), and industry-specific declines (Feler and Senses, 2017), few have focused on how they 

make fiscal adjustments in response to permanent local shocks. This may be because such events 

are rare and because they tend to be determined endogenously with local economic conditions 

that may confound empirical estimates. The loss of people will change the demographic 

composition of the region, shrink the tax base, and may even retard future growth prospects. So, 

how do local governments make fiscal adjustments in response to long-term negative demand 

shocks? Do they increase taxes to maintain their existing level of public goods provision, or do 

1 According to the 2016 Annual Survey of State and Local Government Finances from the Census Bureau, local 
governments had total revenues of $1.8 trillion. Of this amount, $68.7 was from federal transfers, and $524.8 billion 
was from state transfers.
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revenues and expenditures shrink proportionally with population losses? Are there compositional 

effects that occur on one or both sides of their balance sheets? Do local governments shift the 

burden of financing current services to the future by increasing their debt load? 

To shed light on these questions, we exploit the post-Cold War reduction in military 

personnel that started in the late 1980s and continued until 2000. During this period, 148 military 

bases closed, and aggregate military personnel in the U.S. declined by nearly 40% (Lockwood 

and Siehl, 2004). The military drawdown was driven predominantly by national fiscal 

considerations and the geopolitical landscape. Moreover, since military personnel are assigned 

(or re-assigned) based on staffing needs, the drawdown provides a natural quasi-experiment for 

empirical identification.2 The local reduction of military personnel also resulted in shrinking 

populations in regions with a military base in 1988. Zou (2018) estimates that every military job 

loss during the drawdown reduced the base county's total population by more than three people. 

To estimate the causal effect of depopulation from the military drawdown on local public 

finance outcomes, we follow a two-step procedure proposed by Zou (2018). The procedure uses 

a combination generalized synthetic control-weighted two-stage least squares strategy for 

empirical identification. The synthetic control approach from Abadie et al. (2010) helps to 

mitigate bias that could arise from regions with military bases being on different fiscal 

trajectories than regions without bases before the personnel contraction began. And, because 

local economic conditions factored into the decisions to close bases or reduce personnel, we rely 

on a shift-share or Bartik instrument to address this endogeneity.3  

2 In studying how forced moves affect marriage decisions among Army personnel, Carter and Wozniak (2018) show 
that the moves are random conditional on the soldier's military occupation, rank, and years of service. 
3 The Bartik shift-share instrument has been widely used in a variety of applications. See Goldsmith-Pinkham et al. 
(forthcoming) for recent work on the interpretation and key identifying assumptions of the shift-share instrument. 
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Our results show several ways that local governments (aggregated across all 

governmental units within a commuting zone) adjust revenues, expenditures, and debt for 

residents that remain in areas experiencing depopulation. Fiscal constraints, like balanced budget 

rules, seem to keep real per capita total revenues and expenditures roughly in-line and largely 

unaffected by the military drawdown. However, on average, the local governments adjust several 

of the subcomponents in each headline category in meaningful ways. On the revenue side, state 

intergovernmental aid, driven by aid for education, declined by almost $40 per capita, a 7.1% 

decrease from 1987 levels. To offset the reduction in state aid, localities raised own-source 

revenue from property taxes. Property tax millage rates represent one of the few levers available 

to policy makers. The likely result is that homeowners face higher tax burdens in real estate 

markets that are declining due to depopulation. Our results also show that local governments 

focused their expenditure cuts on capital outlays rather than operations and that they used 

increased long-term non-guaranteed revenue debt to finance investments not paid for with 

general capital outlays.  

This paper contributes to the literature in several ways. First, we examine how local 

governments make fiscal adjustments in response to a long-term (over a decade) local demand 

shock that resulted in decreased local population, thus shedding light on public finance 

implications for residents remaining. In contrast, the previous literature has concentrated on 

short-term changes over regional or national business cycles. Furthermore, in studying a 

reduction in military personnel, we are studying a sector that is largely homogeneous across 

different parts of the country. Second, in considering adjustments made by localities, we examine 

more revenue and expenditure categories, including debt, than does the previous literature. Our 

results highlight the fact that policy makers do not make decisions in a vacuum. Therefore, it is 
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important to consider local government decisions on revenues, expenditures, and debt as a 

system, where each depends on the other and on institutional constraints. Finally, our empirical 

strategy allows us credibly to identify the effect of the military personnel decline on public 

finance outcomes in the face of potential omitted variable bias and simultaneity.  

In the following sections of the paper we review the relevant literature, outline our data 

and identification strategy, present our empirical results, and offer concluding remarks. 

 

II. BACKGROUND 

A. Local Fiscal Structure and Policy Responses to Shocks 

Local governments play a pivotal role in the U.S. system of fiscal federalism. Unlike 

most other countries, the U.S. is relatively decentralized across governmental units in terms both 

of providing services and of the sources that finance those services. As Garcia-Mila et al. (2018) 

show, the U.S. is consistently one of the most decentralized OCED countries with between 45 

and 50% of all government revenues and expenditures accounted for by subnational levels of 

government. This share of activity is divided roughly equally between state and local levels. In 

2016, for example, total own-source revenues for state governments equaled 6.8% of GDP, 

compared to 5.6% for local governments.4  

Although there is state-to-state variation in how public services and own-source revenues 

are split between state and local governments, there are also general commonalities. Local 

governments self-generate a much smaller share of their overall revenues than do state 

governments (64% compared to 73%), and their revenue sources are much less diversified as 

4 Figures are from the 2016 Census Bureau's Annual Survey of State and Local Government Finances. Local 
government own-source revenue comes largely from property, sales, and other taxes along with charges and fees. 
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well.5 Roughly half of (own-source) aggregate local revenues are generated from property taxes, 

which are nearly 5 times as important as their second and third largest own-sources of revenues 

(sales taxes and hospital fees, respectively). On the other hand, states generate about two-thirds 

of their own-source revenues from personal income taxes and sales taxes (split about equally). In 

terms of expenditures, approximately half of all local spending is directed toward primary and 

secondary education. States spend roughly 20% of their expenditures on education, but of those 

dollars more than 80% are directed to higher education. States spend considerably more on social 

assistance than local governments (40% of expenditures compared to only 4%), while local 

expenditures on public safety and the environment account for 25% of overall budgets compared 

to only 8% for the states.6 

In addition to lacking tax base diversification, many local governments face state-

imposed fiscal constraints that limit their policy options. For example, nearly all municipal 

governments face fiscal-year-end balanced budget requirements that prevent their carrying 

deficits into the next fiscal year or budgetary cycle.7 Moreover, as Maher et al. (2016) note, 11 

states impose property tax assessment limits and 25 states impose property tax rate limits on 

local governments. During the Great Recession, local governments were able to offset some of 

the reduction in home prices by increasing property tax rates and delaying reassessments (Lutz 

5 These figures are based on the 2016 Annual Survey of State and Local Government Finances. 

6 As Tiebout (1956) and the recent work of Oates (2008) and Eckhard and Wilson (2011) (among others) has 
shown, the optimal mix of decentralized provision of public goods is a function of certain conditions, most notably 
taxpayer mobility, the presence of spillover effects in consumption, and the degree of interjurisdictional tax 
competition between governments. To the extent that general principles can be drawn from this work, greater 
decentralization appears to be more efficient when there are fewer spillover effects, when taxpayers have greater 
mobility, and when there is less regional tax competition. 

7 Although considerable attention is given to state balanced budget rules, only half of the states have rules that 
actually require the budget to be balanced at the end of the fiscal year (Rueben et al., 2018).  
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2008). More generally, however, local governments with more restrictive tax and expenditure 

limitation laws (TELs) experience greater budgetary stress over the business cycle and face

higher borrowing costs in capital markets when issuing debt (Skidmore, 1999; Maher et al., 

2016; Adelino et al., 2017). In short, relative to higher levels of government, local governments 

are arguably more vulnerable to shocks because both their policy and financial options are 

limited. 

In a previous study, Buettner and Wildasin (2006) examines the budget adjustment 

process of 1,270 municipalities over 26 years using a vector error correction model. Focusing on 

aggregates for general expenditures, own-source revenue, intergovernmental grants, debt service, 

and the previous year's deficit, they find that a $1 permanent increase in own-source revenue 

correlates to a permanent increase in expenditures of $0.78, a reduction in intergovernmental aid 

of $0.13, and a reduction in debt services of $0.08. The fiscal adjustments also occur within one 

or two years of a shock, and the basic pattern of adjustment is consistent across cities of different

sizes. One particularly noteworthy result from this work is that intergovernmental aid only 

partially offsets short-term or longer-term fiscal shocks to local governments. This may be due to 

the fact that credit market constraints on borrowing hinder state governments’ ability to provide

stabilizing transfers even in the short-run (Bayoumi et al., 1995). 

Recent studies by Skidmore and Scorsone (2011), Ross et al. (2015), Cromwell and 

Ihlanfeldt (2015), and Chernick et al. (2017) are supportive of both Wolman (1983) and Buettner 

and Wildasin (2006), finding that local governments made sizable fiscal adjustments in response 

to recessions and that expenditure reductions were more heavily concentrated on capital 

spending. Specifically, using data from local governments in Michigan from 2005 to 2009, 

Skidmore and Scorsone (2011) find that cities reduced real expenditures as a result of fiscal 
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stress created by declining state aid, declining home prices, and a restrictive revenue 

environment. While they find that capital and non-capital expenditures were sensitive to fiscal 

stress, capital spending was found to be roughly five times as vulnerable as non-capital spending. 

Similarly, Ross et al. (2015) use data from the individual Consolidated Annual Financial Reports 

(CAFRs) of the nation's 35 largest cities from 2005 to 2011 and find that cities partially offset 

revenue losses with property tax rate increases and partially offset spending cuts by reducing 

their net assets. Chernick et al. (2017) use fiscally standardized data from the Lincoln Institute of 

Land Policy for 91 cities and find that real state aid and property tax revenues declined roughly 

10% during the downturn. To balance the fiscal strain, these cities made large reductions in 

education and capital outlays that allowed them to slow the decline in spending in other major 

categories. Relative to 2007, Chernick et al. (2017) find that real per capital education and capital 

outlays were 6 and 18% lower by 2014. Finally, Cromwell and Ihlanfeldt (2015) examine how 

cities and counties in Florida responded to reductions in the property tax base and 

intergovernmental aid during the Great Recession. They show that not only do municipalities 

reduce expenditures on capital and public services such as culture and recreation, which might be 

considered nonessential, they also increase property tax millage to offset lost fiscal resources. 

 

B. Post-Cold War Defense Drawdown 

Following more than a decade of relative stability after the conclusion of the Vietnam 

War, Congress set a goal to reduce military spending by at least 25% between FY 1987 and 

1997, a reduction made possible by changes to the geopolitical landscape associated with the 

thaw in the Cold War (Schroetel, 1993). Zou (2018) notes the Department of Defense (DoD) 

budget typically allocates 40% of spending to military personnel, 30% on procurement and the 
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remainder on operational costs. During the post-Cold War defense contraction all of these 

components declined precipitously. This aggregate policy shift resulted in a permanent local 

demand shock and provided the setting for a quasi-natural experiment exploring how local fiscal 

policies adjusted. 

Figure 1 shows the aggregate number of active duty military personnel in the U.S. from 

1975-2012, with the post-Cold War restructuring period shaded in the background. Personnel 

shrank by nearly 40% during the drawdown, falling from a peak of more than 1.4 million in 1987 

to just under 1 million by 2000. When the dust had settled, the number of active duty military 

personnel had reached the lowest level since before World War II. 

[Figure 1 here] 

Given past political difficulties in realigning or reducing defense personnel and assets, 

Congress passed the Base Realignment and Closure Act (BRAC) in 1988.8 This Act established 

a bipartisan Commission, appointed by the Secretary of Defense, to make recommendations to 

Congress on realignments and reductions/closures that would be approved or rejected as a whole 

to minimize the effects of politics (at least in principle) (Lockwood and Siehl, 2004). The 

Commissions were authorized to operate in 1988, 1991, 1993, and 1995, and this process 

ultimately led to the closure of 148 military bases (Lockwood and Siehl, 2004). 

Estimating the effects of military personnel reductions or realignments on local economic 

activity and fiscal policies is complicated by the fact that the BRAC Commissions were required 

to take into consideration the impact on the local economy when making their recommendations 

8 Realigning or reducing military assets is a classic example of the distributive political economy model of Weingast 
et al. (1981) because a base closure has very highly concentrated costs to a local community while the benefits (a 
lower tax bill) are widely disbursed. In addition to members of Congress maneuvering to retain bases in their district 
during the BRAC process, members of the Department of Defense could use the threat of base closures to extract 
additional resources from Congress. 
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(Lockwood and Siehl, 2004). In other words, installations on the BRAC list were not randomly 

assigned but rather were endogenous to local economic conditions. Several studies have focused 

on the labor market impacts of base closures. For instance, Hooker and Knetter (2001), Poppert 

and Herzog Jr. (2003), and Hultquist and Petras (2012) find that employment multipliers for a 

single county are generally less than unity in response to a complete base closure. In addition, 

Poppert and Herzog Jr. (2003) find total county employment (on average) to be roughly 2.5% 

lower immediately following a base closure but that the local employment effects stabilize 

within two to three years. In an area of disagreement in the literature, Hooker and Knetter (2001) 

find that job losses are limited mainly to jobs directly associated with military transfers out of the 

region, while Hultquist and Petras (2012) find that military job losses have sizable spillover 

effects to civilian sectors. 

In a recent study, Zou (2018) combines the synthetic control and instrumental variables 

strategies to identify the causal effects of military personnel reductions on county-level economic 

activity. Zou (2018) finds that between 1988 and 2000 each single military job loss resulted in 

1.3 civilian job losses in the same county. In the long run, the same military job loss also reduced 

the county’s population by 3.1 people. The long-run population loss is driven largely by a 

reduction in in-migration rather than by an increase in out-migration. This may be because 

civilian partners and family members who otherwise would have relocated to an area do not do 

so, or it may be because the relative attractiveness of the area to the population in general 

diminishes with the loss of military activity.9 Zou (2018) also finds that the military personnel 

reduction affects broader local economic activity as well as the housing market. For instance, as 

9 According to the 1990 census, each military service member has 0.7 dependents while a GAO report shows that 
59.2% of military households are either married, have children, or both, while 40.8% military households are single 
without children. https://www.gao.gov/new.items/d02935.pdf 
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the military-to-population ratio declines by one percentage point, the number of private business 

establishments drops by 2.5%. Both the rental and owner-occupied housing markets suffer, with 

rental prices and median home values declining by 1.34% and 0.9%, respectively. 

The post-Cold War drawdown also impacted defense spending to procure goods and 

services from private-sector firms. Zou (2018) also examines procurement spending, because it 

shares similarities to conventional demand shocks, and shows that the population adjustment in a 

county is similar for job losses due to personnel and procurement reductions. However, the effect 

of procurement spending on civilian employment and population is estimated imprecisely and 

does not change the magnitude of the estimates for military personnel. This is likely because the 

spatial correlation between military personnel and procurement is relatively low, where large 

manufacturers that are awarded significant contracts tend to cluster in industrial centers rather 

than near a military base.10 

Feler and Senses (2017) highlight that local demand shocks can have a direct effect on 

local revenues through sales and income tax collection and an indirect effect on revenue from 

property taxes because of their effects on housing prices and because of changes in economic 

activity more generally. These taxation mechanisms are also important factors in the post-Cold 

War military personnel drawdown fiscal adjustment. As happens with private-sector industry-

specific demand shocks, the decline in military personnel resulted in a reduction in local 

economic activity with a sizable spillover to civilian sectors (Zou, 2018).  

Even given all that, it is possible that localities suffer less revenue loss when military 

personnel and their families leave than they would from a blow to the private sector. This is 

because military personnel and their families can purchase goods from the base exchange and 

10 There are several high-profile exceptions such as the Newport News Shipyard that is located near Naval Station 
Norfolk, the largest naval base in the U.S.
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commissary tax-free, and because they can maintain legal residence in a state that may differ 

from where they are stationed because of military orders. Former active duty service members 

who stay in an area may also be eligible for Veterans Affairs benefits such as disability, aid for 

education, and a pension. To the extent these opportunities decrease sales and income tax 

revenue, the loss of a service member becomes less burdensome to the locality.  

The option to live in base housing, which is owned and operated by military services and 

not subject to property taxes, is another factor that may mitigate the effect of a loss of military 

personnel on a locality.11 A 1997 study of military members' housing choices at 12 bases 

conducted by the RAND Corporation shows that the majority of respondents (57%) lived in off-

base civilian housing (Buddin et al., 1999). The percentage of those choosing to purchase or rent 

in the private housing market increased with seniority and among officers compared to enlisted 

personnel. As Zou (2018) shows, the reduction in military personnel also could lead to a decline 

in local housing demand and subsequently affect local property tax collections.  

Active military installations, on the other hand, are exempt from state and local property 

taxes (Hoover, 2017). Military bases often take up a large footprint and, in the case of the Navy, 

tend to sit on prime waterfront property. Our sample period saw the closure of 148 military bases 

along with the aggregate reduction in personnel in bases that remained active. The BRAC 

process, however, does afford local communities the ability to influence property transfer and 

disposal decisions, something they could not do in normal (non-BRAC) times. Communities 

typically organize a Local Redevelopment Authority (LRA) to create and execute a 

11 Starting in 1998, the inadequacy of base housing caused the federal government increasingly to encourage service 
members to use the private real estate market and thus to pay property taxes. 
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redevelopment strategy for the base.12 The redevelopment of a base for productive civilian uses 

can move quickly, as in the transformation of Bergstrom Air Force Base that closed in 1993 and 

opened in 1999 as Austin-Bergstrom International Airport, or slowly, often due to problems 

associated with environmental remediation. Furthermore, redevelopment is quite heterogenous 

and can range from a commercial shopping center to a public park or private shipyard. Ashley 

and Touchton (2016) show that land-use outcomes in military base redevelopment are affected 

by a variety of circumstances including the presence of federal funding, contamination of 

redevelopment parcels, and economic output in the surrounding county. 

 

III. DATA AND IDENTIFICATION STRATEGY 

A. Primary Data 

To estimate the causal relationship between military contractions and local fiscal policies, 

we relied primarily on data from the Department of Defense (DoD) and Census of Governments 

conducted by the Census Bureau. Since military bases are in both urban and rural areas and since 

both economic activity and commuters cross borders, we follow recent studies by Autor et al. 

(2013) and Feler and Senses (2017) and use commuting zones (CZs) as the geography of interest. 

CZs are groups of counties identified on the basis of journey-to-work data so that they reflect 

local labor markets rather than minimum population levels like metropolitan or micropolitan 

statistical areas (Tolbert and Sizer 1996).13 Across the 50 states, there are a total of 741 

commuting zones. However, due to the unique fiscal structures of Alaska and Hawaii, we 

12 The redevelopment strategies outlined by LRAs are not legally binding, however the Department of Defense gives 
the plans considerable weight in the decision process and provides grants as well technical support to the LRA 
(Mann, 2019). 
13 While commuting zones generally follow the geographic definitions of metropolitan statistical areas (MSAs), they 
do subdivide some MSAs based on actual commuting flows. See Tolbert and Sizer (1996) for more information. 



13 

exclude them from our analysis, which leaves us with 722 commuting zones. Every county is a 

part of one CZ.  

Given our focus on how local fiscal policies adjust to the military contraction, CZs, 

which overlap place of employment and place of residence, are an attractive unit of analysis. 

Using them helps to ensure that any effects from the personnel drawdown occur within a single 

unit, circumvents issues related to selective migration from residence (e.g. suburbs to city 

center), and reduces the possibility that overlapping government boundaries (e.g. cities, counties 

and school districts) will complicate identification. 

The locations of military bases were collected by Zou (2018) from the Department of 

Defense's annual Base Structural Reports and include 535 bases with at least 250 personnel in 

1988. There are 220 CZs in the continental U.S. that had at least one military base present in 

1988, which covers roughly 30% of the total number of commuting zones in the continental U.S. 

We focus on the 205 base CZs that experienced a decline in military personnel between 1987 and 

2000 both because of the potential for an asymmetric effect for expansions compared to 

contractions, and because the number of personnel in a small number of bases increased as a 

result of consolidations from the drawdown (Zou, 2018).14 The number of active duty military 

personnel data are from the BEA's Regional Economic Accounts. These data are available 

annually at the county level and are aggregated to the CZ. All of the commuting zones in the 

continental U.S. are shown in Figure 2, with the CZ borders outlined in red. CZs without a 

military base in 1988 are shaded in gray. 

[Figure 2 here] 

14 We use 1987 as the starting point of the drawdown to match the fiscal outcome data from the Census of 
Governments. The CZs that experienced an increase in military personnel were: Hattiesburg, MS, Clarksville, TN, 
Columbia, SC, Valdosta, GA, Hinesville, GA, Macon, GA, Pensacola, FL, Fredericksburg, VA, Watertown, NY, 
Fort Leonard Wood, MO, Sioux Falls, SD, Corpus Christi, TX, Wichita Falls, TX, Killeen, TX, and Boise, ID. 
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As Figure 2 shows, there is considerable heterogeneity across CZs in terms of the 

magnitude of personnel reductions experienced due to the drawdown. The median growth rate 

for the 15 CZs that experienced positive personnel growth was 5.4%, compared to a median 

reduction of 24.9% for contracting CZs. Twenty CZs experienced military personnel losses of 

less than 10%, while 19 faced reductions exceeding 60%. The Alpena commuting zone in 

northeast Michigan experienced the largest percentage reduction in personnel from the 

contraction as their military population shrank from almost 3,700 in 1987 to fewer than 190 by 

2000 (a 95% reduction). Relative to total population levels in the CZs (civilian plus military) 

before the drawdown, the magnitude of the reduction was as high as 5% of total population in the 

hardest hit areas. 

Local public finance data are from the Census Bureau's quinquennial Census of 

Governments (completed in years ending in 2 and 7). Fiscal outcomes are formed by aggregating 

data from all local governments within a CZ. Using these data, as opposed to the Annual Survey 

of Government Finance that samples a fraction of governmental units, ensures that changes in 

fiscal outcomes at the commuting zone level reflect actual fiscal adjustments rather than which 

government entities are included in the annual survey in a given year.15 To match the fiscal data 

with the Department of Defense drawdown period as closely as possible, we use data from the 

1987 Census of Governments to reflect the pre-drawdown period, and we average values from 

the 1997 and 2002 Censuses to measure the post-drawdown period.16 

15 The Census Bureau assigns each governmental unit to a single county using the physical address of the unit's 
administrative headquarters. The survey methodology for the Census of Governments may be found here: 
https://www.census.gov/programs-surveys/cog/technical-documentation/methodology.html [accessed: 9/13/2019]. 
 
16 We also estimated our regressions using only the fiscal values from 1997 as the post-drawdown period and using 
only the 2002 values to measure the post-drawdown period. These results do not differ in any meaningful way from 
the results presented in the paper, and we will provide these additional results upon request. 
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[Table 1 here]  

Table 1 shows the mean real per capita level and standard deviation for selected 

components of revenue, expenditure, and debt across all commuting zones in the continental 

U.S. in 1987. We show selected major components of revenue (Panel A), expenditures (Panel B), 

and debt (Panel C) to provide a broad sense of how local governments operate. Table 1 also 

shows the (mean) fraction of each fiscal component that is derived from the five types of local 

governments: counties, municipalities, townships, school districts, and special districts. The 

median commuting zone in 1987 included 4 counties, 18 municipalities, 52 townships, 13 school 

districts, and 21 special districts.17 

Across all commuting zones in 1987, real per capita total revenues and expenditures for 

all governmental units within the CZ averaged $2,638 and $2,585, respectively. General revenue 

($2,333) accounts for 88% of total revenue, with the largest components coming from property 

taxes ($660) and state aid ($789). Similarly, general expenditures ($2,343) account for roughly 

87% of total spending. Expenditures are less diversified than revenue, with expenditures on 

education operations accounting for almost 45% of general expenditures (about $1,000 per 

capita). Capital outlays and expenditures on utilities are also large components of aggregate 

spending, coming in at $243 and $329 per capita, respectively. 

Local governments issue debt (primarily) for capital investments that are not financed 

directly from their general capital outlays. In 1987, total debt outstanding in the average CZ was 

17 The Chicago, IL commuting zone had the largest number of governmental units in 1987 at 1299, the majority of 
which were school districts (331) and special districts (543). 
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$2,191.54 per capita. Of this amount, $2,150.23 (or more than 98%) is classified as long-term 

debt because it carries a repayment period of at least one year.  

The specific type of debt issued by local governments also varies notably by function. 

The majority of debt issued for educational purposes is general obligation (GO) debt where the 

issuing governments pledge to use funds from any available source to repay investors.18 In 

contrast, all of the private purpose debt and the majority of utility debt is nonguaranteed (or 

revenue debt) because investors are repaid using only revenue generated from the specific 

investment project. For this reason, revenue debt is riskier than general obligation debt, and 

issuing governments typically pay a higher interest rate on it to compensate investors for the risk. 

 

B. Identification Strategy 

1. Two-Step Procedure 

Our identification strategy follows a two-step procedure proposed by Zou (2018) to 

mitigate the two biggest threats to identification: the potential for simultaneity between local 

fiscal conditions and the reduction in military personnel, and divergent secular trends in fiscal 

outcomes across base- and non-base CZs prior to the military drawdown. We address each of 

these threats in greater detail below as we outline the case for why this two-step procedure is our 

preferred identification strategy. 

Since we have a sample of treated base CZs, a control group of non-base CZs, and two 

time periods, 1987 and 2000, the simplest identification strategy we could pursue is a difference-

in-differences design with continuous treatment intensity. The first-differences form of this 

specification can be expressed as: 

18 This is also referred to as full faith and credit debt. 
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(1)  ∆ℎ = ∆ℎ + ℎ 

where ∆ℎ = (ℎ,2000/ℎ,2000) - (ℎ,1987/ℎ,1987) is the real per capita difference in some fiscal 

outcome measure for commuting zone h, ℎ is the error term,  denotes the real fiscal outcome 

of interest, and P denotes population. Let ∆ℎ = (ℎ,2000 −ℎ,1987)/ℎ,1980 denote the 

change in military personnel in commuting zone h scaled by the CZ's 1980 population. This 

formulation implies that  is interpreted as the change in the level of the real per capita fiscal 

outcome as a result of the military-to-population ratio increasing by 1. We scale the change in 

military personnel by the 1980 population value because it is a decennial Census year so one 

would expect the figures to have less measurement error than annual population estimates. By 

using long-differences we are measuring the long-run change in each fiscal outcome variable, 

such that the local economy has time to adjust to the military personnel shock. As noted earlier, 

fiscal outcome values for 2000 were formed by averaging the 1997 and 2002 Census of 

Governments values since the Census is only available in years ending in 2 and 7.  

There are two potential threats to credibly estimating a causal relationship between the 

post-Cold War military drawdown and local fiscal outcomes using the simple difference-in-

differences design. First, the change in military personnel is simultaneously determined with 

local economic conditions because the Base Realignment and Closure (BRAC) process explicitly 

considers local economic conditions as part of the decision-making calculus. This implies that  

may suffer from negative bias if one estimates equation 1 using Ordinary Least Squares (OLS). 

We address the endogeneity by estimating our regressions by two-stage least squares 

(2SLS) using the shift-share instrument proposed by Bartik (1991). The shift-share instrument 

for a given CZ is the product of the national contraction in military personnel between 1987 and 

2000 (the shift) and the CZ's share of aggregate military personnel in 1987 (the share). Hence, 
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the instrument is the predicted decline in personnel if cuts in each CZ were made proportional to 

the CZ's military personnel level before the drawdown. 

The second threat to credible identification is differing location-specific secular trends 

between base and non-base CZs prior to the defense drawdown. While the key identifying 

assumption in equation 1 that base-CZs and non-base CZs would have followed parallel fiscal 

trends in the absence of the military drawdown is stringent without conditioning on covariates, 

adding covariates or even CZ-specific linear trends may not be satisfactory in this application. 

Military bases are often located in areas with specific characteristics such as natural harbors or 

mountainous terrain, characteristics that have the potential to influence the growth trajectory of 

regions independently of the presence of a military base. Such factors may be difficult or 

impossible to fully integrate into a regression model. Moreover, Ashley and Touchton (2016) 

point out that the redevelopment of a base after BRAC is heterogenous and dependent on the 

local economy in the surrounding area. In this light, base closures in more prosperous areas tend 

to see swifter and more productive redevelopment than those in areas with weak economies. 

Failing to adequately adjust for such observable and unobservable differences that affect the 

secular fiscal trends would result in biased estimates. Further, adding CZ-specific trends to adjust 

for potentially different trajectories in fiscal outcomes implicitly assumes that the trends across 

all CZs follow the same linear data generating process (Zou, 2018). 

Recently, Zou (2018) proposed a flexible and arguably more robust technique for 

adjusting for potential differences in secular trends, one that relies on the synthetic control 

method developed by Abadie et al. (2010). This approach partials out any location-specific 

secular trends in military base CZs by comparing the CZ's actual trajectory to the trajectory of a 
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synthetic version estimated from the (untreated) non-base CZs.19 In other words, trends in the 

fiscal outcome variables are permitted to potentially differ across fiscal outcomes and 

commuting zones without the need for explicit assumptions about underlying data-generating 

processes. 

The synthetic control method developed by Abadie et al. (2010) provides a data-driven, 

non-parametric approach to estimate a “synthetic” version of a base CZ's fiscal outcome, one that 

reflects how the outcome would have prevailed if no reduction in military personnel had 

occurred. The synthetic counterfactual is a weighted average of the non-base CZ donor pool that 

best matches the fiscal outcomes and other characteristics for base CZs in the pre-drawdown 

period. Since the 502 non-base CZs lack a military presence and exposure to the post-Cold War 

contraction, they are valid control units for estimating synthetic counterfactuals for each outcome 

in the 205 CZs where the number of military personnel contracted.20 The key identifying 

assumption is that the synthetic counterfactual accurately captures the secular trend in the 

contracting CZs prior to the military drawdown. 

To operationalize the method, let  denote the secular trend for each base commuting 

zone b, which is determined by a vector of unobserved/unmeasured location specific 

characteristics . The synthetic version of each base b is constructed by using a weighted 

average of all non-base (control) CZs  ∈  as depicted below in equation 2. Thus,  is the 

weight assigned to each non-base CZ n for the synthetic base CZ b. The weights are all between 

0 and 1 and sum up to 1 as in Abadie et al. (2010). 

19 In the synthetic control literature, these untreated non-base CZs, referred to as “donors”, are used to create the 
synthetic version of the treated unit. 
 
20 Recall that there are 722 commuting zones in the continental U.S., and that 220 of them had at least one military 
base in 1988. The difference in these sets of commuting zones yields our donor pool of 502 CZs. 
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(2)   = ∑   

Equation 3 shows how the weights are calculated for each base CZ b. These weights are 

chosen to minimize the distance between a vector of pre-treatment characteristics we denote as 

Z. Section 3.2.2 discusses the variables we include in Z in detail. Since a synthetic counterfactual 

is formed for each contracting base CZ, this approach permits the pre-drawdown trend in the 

outcome variable to potentially differ across contracting commuting zones to mitigate bias that 

may arise from unobservable or difficult to measure location-specific characteristics. 

(3)   =  ∥  − ∑ ∈ ∥ 

With the synthetic control weights in-hand, the two-step procedure outlined by Zou 

(2018) proceeds as follows. Let g denote each distinct base CZ and all of the relevant CZs that 

make up its synthetic counterfactual and let h denote either a base or non-base CZ. Our baseline 

regression can be expressed as: 

(4)  ∆ℎ = ∆ℎ +  + ℎ 

where  represents a synthetic control group fixed effect and ℎ is the error term. Equation 4 is 

estimated by two-stage least squares using the shift-share instrument to address the potential 

simultaneity between military reductions and local economic conditions. The key difference 

between equations 1 and 4 is that each base CZs control group is now its synthetic 

counterfactual. Specifically, for a given group of base and non-base CZs (g), every non-base CZ 

used to form the synthetic counterfactual enters equation 4 and is weighted according to its 

optimal synthetic control weights. 

 As an illustration, consider the Norfolk, VA, commuting zone, which has a large Navy 

presence. Suppose the optimal synthetic counterfactual for the Norfolk, VA, commuting zone 

(for a specific fiscal outcome) consists of four non-base CZs that are weighted 15%, 25%, 55%, 
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and 5% respectively. This synthetic group g enters equation 4 with a total of five observations, 

Norfolk, VA, which is given a weight of 1 along with the four non-base CZs observations that 

make up Norfolk's counterfactual and are weighted accordingly. Since a given donor non-base 

CZ may be used to form the synthetic counterfactual for more than one commuting zone with a 

military base, this donor would enter equation 4 in every group (g) in which it appears as part of 

the synthetic counterfactual. However, the donor's weight in each group g will be different if the 

donor was weighted more strongly or less strongly in constructing group g's counterfactual. 

Hence, in addition to the 205 CZs with contracting military bases, the total number of 

observations for a given fiscal outcome depends on the number of non-base donor CZs that are 

used to form all the synthetic counterfactuals. 

 

2. Pre-Treatment Predictors 

We estimate the synthetic control weights for each base commuting zone and fiscal 

outcome variable using pre-treatment period data.21 A broad set of variables is selected for Z to 

capture the general and fiscal trends in economic activity in CZs prior to the military drawdown, 

the structure of state and local fiscal institutions, and the pre-treatment trend in the fiscal 

outcome variable of interest. The variables we include in our pre-treatment predictor set, 

including any transformations, are shown in Table 2, and data sources are provided in the table 

notes. 

21 A total of 205 synthetic control models are estimated (one for each base commuting zone) for each outcome 
variable. A less computationally intensive approach would be to exclude the fiscal outcome variables from the pre-
treatment predictor set so that the set would not vary across different fiscal outcomes. Under this approach, the 
optimal synthetic control weights would be unchanged for a given CZ regardless of the fiscal outcome because the 
fiscal outcome is not being considered in estimating the optimal synthetic weights. While less computationally 
intensive, this approach may result in a tradeoff in the quality of the pre-treatment fit. That is, the synthetic 
counterfactuals may not fit the fiscal outcomes as well in the pre-treatment period because the fiscal outcomes are 
not considered in the weighting estimation. 
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[Table 2 here] 

As noted in Panel A, across all fiscal outcomes we include the mean growth rate in real 

per capita total revenue, total expenditure, and total debt outstanding to match on broad fiscal 

trends across commuting zones. We also use the mean growth rate in real per capita personal 

income and employment between 1970 and 1987 to reflect trends in economic activity more 

generally. 

In addition, the recent work of Das and Skidmore (2018) shows that fiscal institutions 

affect various fiscal outcomes and produce differential effects in growing and contracting areas. 

Therefore, we incorporate several institutional measures into the pre-treatment predictor set. The 

variables include CZ measures of whether an active right-to-work law is in place and whether 

major school finance reforms have been enacted, as well as the stringency of the state and local

tax and expenditure environment. For state and local TELs, we rely on the annual indices 

developed by Amiel et al. (2009) for every state that range from 0-30 (state) and 0-38 (local), 

where larger values indicate tighter tax and expenditure restrictions. To form a commuting zone 

version of the state and local TEL indices in the pre-treatment period, we assign every county an 

appropriate state and local TEL value in 1987 and construct the CZ version as a weighted 

average of individual county TEL values within its commuting zone using each county's share of 

the CZ's 1987 population as the weight. Similarly, the right-to-work and school reform CZ 

indices are the population-weighted averages of the counties within the commuting zone. In both 

instances, counties in states that had an active right-to-work law in place in 1987 or are located in 

a state that had enacted any major school finance reform prior to 1987 are assigned values of 

unity when forming the CZ indices.22  

22 We rely on the National Conference of State Legislatures education finance reform database for the dates of 
school reforms. The earliest reform date in their database is 1968, so we treat counties as having been exposed to 
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Finally, Panel B of Table 2 depicts how each fiscal outcome in the pre-treatment period is 

included in the predictor set. The first is the difference in the real per capita outcome of interest 

between 1977 and 1987. This formulation is consistent with our long-difference regressions and 

ensures that the synthetic counterfactuals take into consideration the trend in each specific fiscal 

outcome in the 10-year period prior to the drawdown. Second, we include the real per capita 

level of each fiscal outcome in 1982 and 1987 in the predictor set to adjust for level differences 

in the fiscal outcomes across commuting zones. 

 

III. EMPIRICAL RESULTS 

A. Synthetic Controls and Pre-Existing Trends 

The credibility of our identification strategy depends on how well the synthetic 

counterfactual fiscal outcomes match the contracting base CZs trends in the pre-treatment period. 

Table 3 reports the mean difference in each real per capita fiscal outcome from 1977-1987 for 

base commuting zones, non-base commuting zones, and the synthetic counterfactuals. P-values 

for a difference in mean t-test and a Kolmorgorov-Smirnov Goodness-of-Fit test are also 

reported for the non-base CZs and synthetic CZs. The p-values for the t-test will reveal how well 

the average non-base and synthetic CZ trends match the average base CZ trend in the pre-

treatment period. The Kolmorgorov-Smirnov test assesses how well the full (empirical) 

distribution of the non-base CZ and synthetic CZ trends matches the distribution of pre-treatment 

trends in the base CZs. The Kolmorgorov-Smirnov null hypothesis is that the two samples are 

drawn from the same distribution.  

[Table 3 here] 

school finance reforms (a value of unity in 1987) if their state experienced court-imposed school reforms any time 
between 1968 and 1987. 
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The results of the t-tests between the base CZs and non-base CZs suggest that these two 

groups of commuting zones were following different average fiscal trends for many of the 

revenue and expenditure outcomes. In terms of revenue outcomes, for instance, which are shown 

in Panel A of Table 3, the mean difference from 1977-1987 across base and non-base CZs is 

statistically significant at least at the 5 percent level in 10 of the 16 outcomes. In addition to the 

average trends being different for many of the outcomes, the p-values from the Kolmorgorov-

Smirnov tests also indicate that the distributions of revenue trends are significantly different 

between base and non-base CZs in the pre-treatment period. Of the 16 revenue outcomes, nine of 

the Kolmorgorov-Smirnov p-values are less than 0.05. The results of the same tests for 

expenditures and debt, shown in Panels B and C, also indicate that the mean and distribution of 

base CZs and non-base CZs expenditure and debt trends are significantly different for the 

majority of outcomes in the pre-treatment period, including key components such as total 

expenditure, general expenditure, capital outlays, and total debt outstanding. 

Turning our attention to the synthetic counterfactuals, the p-values from the difference in 

means t-test provide evidence that the synthetic base CZs perform very well in matching the 

average pre-treatment trend across nearly all fiscal outcomes. Across all 46 fiscal outcomes, 

none of the difference in means p-values are smaller than 0.05 and only two - highway operating 

expenditures and utility general obligation debt - have p-values less than 0.10. In terms of the 

distributions of pre-treatment trends, p-values from the Kolmorgorov-Smirnov test also yield 

evidence that the synthetic CZs match the base CZs well for the large majority of fiscal 

outcomes. Of the 46 outcomes, five of the Kolmorgorov-Smirnov p-values are 0.05 or smaller. 

The components where these differences arise - liquor store revenue, insurance trust revenue, 

sales taxes, liquor store expenditures, and GO utility debt - are also components that have sizable 
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percentages of zero values for many commuting zones, so those distributions are highly 

skewed.23 For all the major components of revenue, expenditures and debt, the results in Table 3 

provide evidence that the synthetic base CZs match both the average and distribution of fiscal

outcome trends in the pre-treatment period. This should give one confidence that the two-stage 

identification strategy based on synthetic control will be helpful in mitigating bias from 

differences in pre-existing trends. 

 

B. Local Fiscal Outcomes 

Shifting the focus to the fiscal outcomes, we present results on the effect of a change in 

military personnel on CZ revenues in Table 4, expenditures in Table 5, and outstanding debt in 

Table 6.24 We also report the number of observations and the Montiel Olea and Pflueger (2013) 

first-stage effective F-statistic for the strength of our instrument in each regression.25 For models 

with a single endogenous regressor, Andrews et al. (2019) recommend this test statistic and a 

threshold value of 10 for determining whether the instrument is strong or weak. Our instrument

exceeds this threshold in every regression. 

Recall that the change in military personnel is scaled by the CZ's 1980 Census 

population, and the fiscal variables are real per capita differences. Thus, the estimated coefficient 

23 The zero values arise when local governments within a CZ do not utilize a revenue or expenditure instrument. For 
example, if a state does not utilize a general sales tax, then all of the local governments within that state will have 
zero values for this component in the Census of Governments data. 
 
24 Our results are robust to including defense procurement spending as an additional explanatory variable. The 
estimated coefficients for procurement spending were not statistically significant in most specifications. The 
Department of Defense procures goods and services that range from uniforms to helicopters. Much of this spending 
does not take place near military bases. In particular, the correlation between the change in military personnel and 
procurement spending was close to zero. However, our estimates would represent a lower bound for regions where 
the procurement and personnel reductions are correlated.    
25 The number of observations can be used to obtain a measure of the average number of matched donors for each 
base CZ in the synthetic control. For example, there are 205 base CZs, so if the regressions had 2,006 observations, 
as in column R1.1 of Table 4, this suggests that each base CZ had, on average, 8.78 donors ((2,006 - 205 / 205)). 
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on military personnel should be interpreted as the change in per capita revenue, expenditure, or 

debt as a result of the military-to-population ratio increasing by 1. Since our focus is on the 

decline in military personnel, a positive (negative) coefficient suggests that the per capita change 

in the outcome variable decreased (increased) as a result of declining military personnel. 

Overall, the headline estimates for revenues (Table 4 R1.1) and expenditures (Table 5 

E1.1) suggest that residents that remain in areas with declining populations do not experience 

meaningful changes in per capita revenue and expenditures due to the reduction in military 

personnel. In contrast, long-term debt (Table 6 D1.1) does appear to increase. We find evidence 

to support the view that local governments use debt to finance expenditures over the long-term in 

response to localized demand shocks. Taken more broadly, our findings – from a much longer 

time horizon than previous studies - reaffirm the view that the fiscal environment faced by local 

governments to issue debt, generate revenue, and engage in deficit-financing appears to be 

effective in maintaining fiscal stability (Maher et al., 2016; Ross et al., 2015). 

However, focusing on the headline public finance measures alone masks the ways that 

local governments make fiscal adjustments. Therefore, to gain more insight into the underlying 

composition of local fiscal adjustments, we also estimate the causal effect of military 

contractions on several subcomponents of local revenues, expenditures, and debt. The first panel 

of each table breaks the category into its major components. For revenues and expenditures, the 

major components are utilities, insurance and trust, liquor stores, and general, while the major 

categories for debt are long-term debt, long-term general obligation debt, and long-term revenue 

debt. The subsequent panels of each table further break out important subcategories. For 

instance, Panel R2 and R3 of Table 4 separate general revenues into two major components, tax 
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revenues and intergovernmental transfers. Table 5 divides general expenditures between 

operations and capital outlays, and Table 6 considers debt components by function.   

[Tables 4 here] 

Consider first the revenue regressions in Table 4. The estimates in Panel R1 show that the 

population decline from the military personnel drawdown did not result in statistically significant 

changes to total revenue per capita or any of the major revenue components. General revenue 

accounts for the lion's share, 88% in 1987, of total revenue. Panel R2 and R3 show how local 

governments made adjustments in the types of general revenue. In particular, revenue generated 

by taxes increased by $30 (3.9% from 1987 levels) as a result of a decline by one in the military-

to-population ratio. The change in tax revenue is driven by property taxes, up 4.7% from 1987. 

Property tax revenues appear to increase to partially offset reductions in state intergovernmental 

aid for education, which declines by over $39 per capita shown (R3.3 in Table 4). 

The broader implications from our revenue regressions display just how reliant most local 

governments are on property taxes as a revenue source and fiscal stabilizer. Unfortunately, 

because local property tax rates and assessed values are not widely available, we cannot 

decompose the role that housing values or millage rates played in the estimated increase we 

observe. Cromwell and Ihlanfeldt (2015) find that municipalities in Florida increased millage 

rates due to shrinking property tax bases and shrinking intergovernmental transfers during the 

Great Recession. Moreover, state aid to education is the main driver in the intergovernmental 

losses localities experience. Our results do not provide evidence that federal aid acts as a fiscal 

stabilizer for local governments facing shrinking populations. This could be because federal and 

state governments tend to rely on formulas based on population and poverty rates when they 

distribute aid (Suarez Serrato and Wingender, 2016). With some sources of aid, states act as a 
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pass-through entity for the federal government, making it difficult to disentangle state and 

federal aid from each other (Wildasin 2010).  

[Table 5 here] 

Table 5 presents results for the major subcomponents of expenditures, further subdivided 

between current operating (non-capital) spending and capital spending. As with revenues, we 

find that local governments did not make sizable adjustments to the composition of major 

expenditures (Panel E1) because of the military contraction. However, Panels E2 and E3 show 

diverging priorities among governments for operations and capital spending. General operating 

expenditures account for the largest subcategory of general expenses (81%), compared to capital 

outlays (11%), debt interest (7%) and other general spending (2%). General operating expenses 

(E2.2) did not change appreciably due to the personnel drawdown. Spending on general capital

outlays, on the other hand, declined $26 per capita or 11.0% from 1987 levels while spending on 

debt interest increased by $12 per capita or 8% from 1987. In other words, local governments 

made disproportionately large reductions in capital spending to safeguard current operating

spending and pay for increased debt service.  

Several general expenditure categories experienced significant adjustments due to the 

military drawdown. The most notable changes in operating expenditures came in public safety

and other operations. Public safety increased by 4.5% (E2.6 in Table 5), while the all-other-

expenditure category that includes parks and recreation, public welfare, utilities, and government 

administration, declined by 6.4% (E2.7 in Table 5). In comparison, about half of the decline in 

general capital spending can be attributed to education outlays, which fell $12 per capita (15% 

from 1987 levels). This reduction could in part be explained by the decline in state 

intergovernmental aid for education.  
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[Table 6 here] 

Finally, Table 6 shows the evolution of debt due to declining military personnel. Local 

governments in CZs impacted by the military drawdown experience higher long-term per capita 

debt burdens of $170 or 8% relative to 1987 levels (D1.2 in Table 6). This could be the result of 

localities issuing higher levels of new debt per capita, a shrinking population base with the same 

debt issuance, or a combination of these factors. From columns (D1.3) and (D1.4) one can see 

that the higher per capita debt burden is coming almost entirely from non-guaranteed revenue 

debt. We only observe increases in the total level of outstanding debt in some components and 

not across the board. This suggests that newly issued revenue debt for selected components did 

not fall proportionally with the population losses like general obligation debt (keeping per capita 

burdens unchanged). 

Debt is typically used to fund investment, such as building, general maintenance, or 

infrastructure improvements not financed from general capital outlays. Despite several of the 

categories being measured imprecisely, our results suggest that most of the increased revenue 

debt burden is associated with utilities and private purpose debt for economic development 

purposes (D2.2 and D2.3 in Table 6). There are several potential explanations. For instance, 

since utility and private purpose debt are both potentially revenue-generating activities (unlike 

education debt, for example) local governments may rely on them as part of a strategy to 

decrease general capital outlays and increase budget flexibility. Of course, localities may also be 

pushed into debt-financing investments that would otherwise have been funded out of general 

outlays because population losses have left them with an over-sized infrastructure footprint that 

is more costly to maintain on a per-capita basis. Similarly, the increased private purpose debt 
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balances could be driven by a formal BRAC redevelopment process or could simply be part of a 

broader effort to spur economic development in light of reductions in military activity. 

 

C. Discussion 

Since business cycle downturns tend to be transitory events, policy makers may make 

decisions based on a short time horizon. For instance, policy makers may have delayed capital 

outlays during the Great Recession to minimize cuts in operating budgets with the expectation of 

catching up once revenue growth stabilized. But the loss of a military base is different in that it 

reasonably can be viewed as a permanent shock. This raises two questions: Why did local policy 

makers adjust some revenue sources and shift expenditures away from capital investments? And 

what are the likely consequences of those decisions for a region?26 

One potential explanation is that capital is durable so that places with stagnant or 

declining population have lower current and future demands for these types of expenditures; 

instead, their capital expenditures tend to be replacement-oriented projects. Hence, the shift away 

from capital expenditure may simply reflect a lower need for new capital projects that would be 

associated with growing communities. 

Alternatively, our results are also consistent with Wolman’s (1983) theory outlining the

political economy of local fiscal adjustments resulting from adverse shocks. In this framework, 

local governments seek to balance the tension between increasing revenue and decreasing 

services with winning reelection and/or remaining in power. Rather than attempting to maximize 

26 An additional issue to consider is that we are making comparisons across different fiscal outcomes and each fiscal 
outcome is being compared to a different synthetic control. To ensure that this is not driving our results, we also re-
estimated the regressions using the same synthetic control weights for every fiscal outcome to force the comparisons 
to be made using the same synthetic control unit. We formed three synthetic control units for each commuting zone 
using: (a) total revenue weights, (b) total expenditure weights, and (c) total debt outstanding weights. The baseline 
results presented in Tables 4, 5, and 6 are robust to comparing the commuting zones to the same synthetic control. 
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the lifetime service value of their capital assets, policymakers seeking reelection will maintain 

the public sector workforce and make cuts that are minimally visible to constituents. Since the 

level of services provided in each period depends on the stock of capital assets, policy makers 

may be able to underfund infrastructure investments for a considerable period of time before 

there is any noticeable disruption in the flow of services. 

The broader implications of these budgetary shifts may also be important. Roughly half 

of the estimated reduction in capital outlays due to the military contraction is concentrated in K-

12 education. As a key input in the educational process, the quality of school facilities has been 

shown to improve a host of outcomes ranging from student attendance and performance to 

teachers’ attitudes and home values (Neilson and Zimmerman, 2014; Conlin and Thompson, 

2017). Our estimates also show that local governments increased their long-term debt and may 

have delayed replacement of some facilities, equipment and outmoded technologies by 

decreasing capital spending. Such a decrease potentially reduces the value of municipal assets, 

which in turn could lead to credit downgrades and higher borrowing costs. In addition, as 

Moody’s Investor Services (2014) notes, delaying investments in municipal utility systems may 

lead to more severe and expensive problems down the road. The cost of fixing those problems 

potentially crowds out other beneficial spending besides increasing the likelihood that the 

utilities will run afoul of civil and environmental regulations. 

Our results show the adjustments to property tax revenue, capital expenditures, and debt 

made by local governments in the face of a long-term, seemingly permanent, negative shock. 

These adjustments include decreasing capital expenditures and increasing debt, potentially 

increasing borrowing costs for other capital investments, increasing interest payments more 

generally and, potentially, crowding out future expenditures. In addition, higher local property 
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taxes may dampen real estate markets and make these localities less attractive to current and 

prospective residents. In many instances, the choices made by local governments shift some of 

the financial burden to future generations. If, in addition, the personnel reduction reduces local 

wages and amenities, as Zou (2018) suggests, the challenges for the locality are likely to include 

reduced in-migration and a stunted economic recovery (Roback 1982).  

 

V. CONCLUSION 

In this paper, we estimate the causal effect of population loss on local fiscal policies by 

exploiting a quasi-natural experiment resulting from the Department of Defense's post-Cold War 

contraction between the late 1980s and 2000. We use commuting zones as our geographic unit of 

interest; our fiscal outcome variables are formed by aggregating the revenue, expenditure, and 

debt measures for all governmental units (cities, counties and school districts, for example) 

within a commuting zone. Because commuting zones overlap place of employment and place of 

residence, their use helps to ensure that the estimated effects occur within the same geographic 

unit of analysis.  

Our identification strategy follows a two-step procedure, recently proposed by Zou 

(2018), that combines generalized synthetic controls and weighted two-stage least squares. The 

synthetic controls approach allows us to dampen any bias that might arise as a result of 

commuting zones with military bases being on different growth trajectories before the 

contraction. Since only one-third of commuting zones in the continental U.S. had a military base 

within their borders prior to the defense drawdown, the commuting zones without bases serve as 

a large donor pool to estimate counterfactual fiscal outcomes. The second step in our strategy, 

weighted two-stage least squares, uses the weights from the synthetic controls and a Bartik-style 
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instrument to deal with the simultaneity between local economic conditions and the location of 

military contractions. Because the Department of Defense was required to take local economic 

conditions into consideration when making recommendations, the location of personnel 

contractions may not have been randomly assigned. 

Estimating the long-run change in fiscal outcomes from 1987 to 2000 resulting from the 

defense contractions, our results indicate that total real per capita revenues and expenditures are 

largely unaffected by the personnel decline. However, local governments did adjust several 

subcategories of revenue. For instance, to offset a reduction in state intergovernmental aid, they 

increased revenue generated from own-source property taxes. On the expenditure side, local 

governments reduced capital spending, particularly for K-12 education, to protect spending for 

operations. Finally, there was an increase in long-term non-guaranteed revenue debt to finance 

investments not paid for by general capital outlays. 

This paper focuses on adjustments in local public finance outcomes such as revenues, 

expenditures, and debt over a long time horizon (more than a decade). A useful area of future 

inquiry would be how the long-term debt and capital spending adjustments subsequently 

impacted local infrastructure, credit ratings, or borrowing costs. 

  

 

 

  



34 

ACKNOWLEDGEMENTS AND DISCLAIMERS 

We are grateful to editors Stacy Dickert-Conlin and Bill Gentry for providing numerous 
suggestions that have improved the paper. We would also like to thank two anonymous 
reviewers for providing valuable feedback. Any errors or omissions are our own. 
 
 
DISCLOSURES 
The authors received no funding from any agency in the public, commercial, or not-for-profit 
sectors that might give rise to conflicts of interest with respect to the research reported in this 
paper. 

 

REFERENCES 

Abadie, Alberto, Alexis Diamond and Jans Hainmueller, 2010. “Synthetic Control Methods for
Comparative Case Studies: Estimating the Effect of California’s Tobacco Control Program.”
Journal of the American statistical Association 105 (490), 493–505.  

Adelino, Manuel, Igor Cunha and Miguel A. Ferreira, 2017. “The Economic Effects of Public
Financing: Evidence from Municipal Bond Ratings Recalibration.” The Review of Financial 
Studies 30 (9), 3223–3268.  

Amiel, Lindsay, Steven Deller, and Judith Stallmann, 2009. “The Construction of a Tax and
Expenditure Limitation Index for the U.S.”, Working Paper No. 92231, University of Wisconsin, 
Madison, WI.  

Andrews, Isaiah, James Stock and Liyang Sun, 2019. “Weak Instruments in IV Regression: 
Theory and Practice.” Annual Review of Economics 19 (1), 727–753.  

Ashley, Amanda Johnson, and Michael Touchton, 2016. “Reconceiving Military Base
Redevelopment: Land Use on Mothballed US Bases.” Urban Affairs Review 52 (3), 391–420.  

Autor, David H., David Dorn and Gordon H. Hanson, 2013. “The China Syndrome: Local Labor
Market Effects of Import Competition in the United States.” American Economic Review 103 
(6), 2121–2168.  

Bartik, Timothy J., 1991. “Who Benefits from State and Local Economic Development 
Policies?” Kalamazoo, MI: W.E. Upjohn Institute for Employment Research.  

Bayoumi, Tamim, Morris Goldstein and Geoffrey Woglom, 1995. “Do Credit Markets
Discipline Sovereign Borrowers? Evidence from U.S. States.” Journal of Money, Credit & 
Banking 27 (4), 1046–1059.  



35 

Buddin, Richard, Carole Roan Gresenx, Susan D. Hosek, Marc Elliott, and Jennifer Hawes-
Dawson, 1999. An Evaluation of Housing Options for Military Families. RAND Technical 
Report. MR-1020-OSD, RAND Corporation, Santa Monica, CA.  
 
Buettner, Theiss, and David E. Wildasin, 2006. “The Dynamics of Municipal Fiscal
Adjustment.” Journal of Public Economics 90 (6-7), 1115–1132.  

Carter, Susan Payne, and Abigail Wozniak, 2018. “Making Big Changes: The Impact of Moves
on Marriage Among U.S. Army Personnel.” NBER Working Paper No. 24300. National Bureau
of Economic Research, Cambridge, MA. 

Chernick, Howard, Andrew Reschovsky, and Sandra Newman, 2017. The Effect of the Housing 
Crisis on the Finances of Central Cities. Lincoln Land Institute, Cambridge, MA. 

Conlin, Michael, and Paul N. Thompson, 2017. “Impacts of New School Facility Construction:
An Analysis of a State-Financed Capital Subsidy Program in Ohio.” Economics of Education 
Review 59, 13–28.  

Cromwell, Erich, and Keith Ihlanfeldt, 2015. “Local Government Responses to Exogenous
Shocks in Revenue Sources: Evidence from Florida.” National Tax Journal 68 (2), 339–376.  

Das, Biswa, and Mark Skidmore, 2018. “Asymmetry in Municipal Government Responses in
Growing Versus Shrinking Counties with a Focus on Capital Spending.” Journal of Regional 
Analysis and Policy 48 (4), 62–75.  

Deryugina, Tatyana, 2017. “The fiscal cost of hurricanes: Disaster aid versus social insurance.”
American Economic Journal: Economic Policy 9 (3), 168–98.  

Eckhard, Janeba, and John D. Wilson, 2011. “Optimal Fiscal Federalism in the Presence of Tax
Competition.” Journal of Public Economics 95 (11-12), 1302–1311.  

Feler, Leo, and Mine Z. Senses, 2017. “Trade Shocks and the Provision of Local Public Goods.”
American Economic Journal: Economic Policy 9 (4), 101–143.  

Garcia-Mila, Teresa, Theresa J. McGuire and Wallace E. Oates, 2018. “Strength in Diversity?
Fiscal Federalism Among the Fifty U.S. States.” International Tax and Public Finance 25 (4), 
1071–1091.  

Goldsmith-Pinkham, Paul, Issac Sorkin and Henry Swift, forthcoming. “Bartik Instruments:
What, When, Why, and How.” American Economic Review.  

Hooker, Mark A., and Michael M. Knetter, 2001. “Measuring the Economic Effects of Military
Base Closures.” Economic Inquiry 39 (4), 583–598.  

Hoover, Katie, 2017. PILT (Payment in Lieu of Taxes): Somewhat Simplified. CRS Report 
RL31392. Congressional Research Service, Washington, DC.  



36 

Hultquist, Andy, and Tricia L. Petras, 2012. “An Examination of the Local Economic Impacts of 
Military Base Closures.” Economic Development Quarterly 26 (2), 151–161.  
 
Lockwood, David E., and George Siehl, 2004. Military Base Closures: A Historical Review from 
1988 to 1995., CRS Report 97-305. Congressional Research Service, Washington, DC.  
 
Lutz, Byron F., 2008. “The Connection Between House Price Appreciation and Property Tax
Revenues.” National Tax Journal 61 (3), 555–572.  

Maher, Craig S., Steven C. Deller, Judith I. Stallmann, and Sungho Park., 2016. “The Impact of
Tax and Expenditure Limits on Municipal Credit Ratings.” American Review of Public 
Administration 46 (5), 592–613.  

Mann, Christopher T., 2019. Base Closure and Realignment (BRAC): Background and Issues for 
Congress. CRS Report R45705. Congressional Research Service, Washington, DC.  
 
Miao, Qing, Yilin Hou and Abrigo Michael, 2018. “Measuring the Financial Shocks of Natural
Disasters: A Panel Study of U.S. States.” National Tax Journal 71 (1), 11–44.  

Montiel Olea, Jose Luis and Carolin Pflueger, 2013. “A Robust Test for Weak Instruments.”
Journal of Business & Economic Statistics 31 (3), 358–369.  

Moody’s Investor Services, 2014. “US Municipal Utility Revenue Debt”. (July 30).
https://www.amwa.net/assets/moodys-rfc-municipalutilitybonds.pdf 

Neilson, Christopher A., and Seth D. Zimmerman, 2014. “The Effect of School Construction on
Test Scores, School Enrollment, and Home Prices.” Journal of Public Economics 120, 18–31.  

Oates, Wallace E., 2008. “On the Evolution of Fiscal Federalism: Theory and Institutions.”
National Tax Journal 61 (2), 313–334.  

Poppert, Patrick E., and Henry W. Herzog Jr., 2003. “Force Reduction, Base Closure, and the
Indirect Effects of Military Installations on Local Employment Growth.” Journal of Regional 
Science 43 (3), 459–482.  

Roback, Jennifer, 1982. “Wages, Rents, and the Quality of Life.” Journal of Political Economy 
90 (6), 1257–1278.  

Ross, Justin, Wenli Yan and Craig Johnson, 2015. “The Public Financing of America’s Largest
Cities: A Study of City Financial Records in the Wake of the Great Recession.” Journal of 
Regional Science 55 (1), 113–138.  

Rueben, Kim, Megan Randall, and Aravind Boddupalli, 2018. Budget Processes and the Great 
Recession: How State Fiscal Institutions Shape Tax and Expenditure Decisions. The Urban 
Institute, Washington, D.C. 



37 

Schroetel, Albert H., 1993. Military Personnel: End Strength, Separations, Transition Programs 
and Downsizing Strategy. Adjusting to the Drawdown Report of the Defense Conversion 
Commission, Washington, D.C.  

Skidmore, Mark, and Eric Scorsone, 2011. “Causes and Consequences of Fiscal Stress in
Michigan Cities.” Regional Science and Urban Economics 41, 360–371.  

Skidmore, Mark, 1999. “Tax and Expenditure Limitations and the Fiscal Relationships Between
State and Local Governments.” Public Choice 99, 77–102.  

Suarez Serrato, Juan Carlos and Philippe Wingender, 2016. “Estimating Local Fiscal
Multipliers.” NBER Working Paper No. 22452. National Bureau of Economic Research,
Cambridge, MA.  

Tiebout, Charles M., 1956. “A Pure Theory of Local Expenditures.” Journal of Political 
Economy 65 (5), 416–424.  

Tolbert, Charles M., and Molly Sizer, 1996. U.S. Commuting Zones and Labor Market Areas: A 
1990 Update, ERS Staff Paper Number 9614. Economic Research Service, Washington, DC. 

Weingast, Barry R., Kenneth E. Shepsle and Christopher Johnsen, 1981. “The Political Economy
of Benefits and Costs: A Neoclassical Approach to Distributive Politics.” Journal of Political 
Economy 89 (4), 642–664.  

Wildasin, David E, 2010. “Intergovernmental Transfers to Local Governments.” In Ingram,
Gregory K., and Yu-Hung Hong (eds.), Municipal Revenues and Land Policies, 47-76. 
Cambridge University Press, Cambridge, UK. 

Wolman, Harold, 1983. “Understanding Local Government Responses to Fiscal Pressure: A
Cross National Analysis.” Journal of Public Policy 3 (3), 245–263.  

Zou, Ben, 2018. “The Local Economic Impacts of Military Personnel Contractions.” Journal of 
Labor Economics 36 (3), 589–621.  

  



38 

Figure 1 
Aggregate Military Personnel in the U.S.: 1975-2012 
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Figure 2 
Percentage Change in Military Personnel: 1988-2000 
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Table 1 
Selected Real Per Capita Fiscal Outcomes: 1987 

(Mean Across All Commuting Zones) 
 

 Mean StdDev County Municipality Township School Special 
 ($)  (% share) (% share) (% share) (% share) (% share) 
Panel A: Revenue        
total revenue 2638 1090 25.1 25.1 1.9 37.7 10.2 
   utility revenue 284 568 1.5 68.0 0.4 0.0 30.0 
   insurance trust revenue 14 42 20.7 69.1 0.6 4.3 5.2 
   liquor store revenue 7 24 14.9 85.1 0.0 0.0 0.0 
   general revenue 2333 874 28.1 19.4 2.1 42.6 7.9 
     total taxes 786 462 30.9 19.2 3.5 43.8 2.7 
       property taxes 660 453 29.5 12.4 3.9 51.2 3.0 
       sales taxes 89 92 37.7 57.6 0.1 3.5 1.1 
       income taxes 11 44 20.2 65.3 4.4 10.0 0.0 
       all other taxes 26 25 47.6 41.5 4.5 6.0 0.4 
     intergovernmental aid 966 360 22.8 12.6 1.5 59.5 3.7 
       federal aid 101 92 27.4 31.6 2.8 16.7 21.4 
       state aid 789 309 23.4 9.4 1.3 65.0 0.9 
         state aid, education 564 206 7.3 1.4 0.4 90.9 0.0 
       local aid 77 107 10.0 20.6 1.6 59.1 8.8 
     charges and other revenue 582 426 33.0 31.0 1.2 12.9 21.9 
        
Panel B: Expenditures        
total expenditure 2586 1061 25.1 24.5 1.9 38.0 10.5 
   utility expenditures 329 672 2.1 61.2 0.5 0.0 36.2 
     utility capital outlays 57 164 4.0 51.3 0.7 0.0 44.0 
   liquor store expenditures 6 22 13.9 86.1 0.0 0.0 0.0 
   insurance trust benefits 7 21 18.2 73.9 1.1 3.0 3.9 
   general expenditure 2243 778 28.5 18.8 2.1 43.8 6.8 
     interest on debt 150 301 22.7 33.6 0.8 11.2 31.7 
     general operating 1810 541 26.7 16.7 2.0 48.5 6.0 
       education, operations 1000 340 8.6 1.6 0.7 89.0 0.0 
       hospitals, operations 171 197 47.7 13.3 0.1 0.0 38.9 
       highways, operations 138 98 64.1 26.5 8.4 0.0 0.9 
       police, operations 83 37 37.2 60.3 2.5 0.0 0.0 
       all other 418 238 47.2 42.4 3.8 -3.2 9.8 
     general capital outlays 243 155 25.1 30.9 3.1 30.6 10.3 
       education capital outlays 81 71 5.4 0.9 1.5 91.8 0.4 
       highways capital outlays 47 55 55.2 38.2 5.1 0.0 1.5 
       sewerage capital outlays 26 48 5.9 72.6 6.0 0.0 15.5 
       all other capital outlays 89 77 32.9 42.1 2.5 0.0 22.4 
   all other general expenditures 40 292 153.0 -18.2 5.2 33.6 -73.6 
        
Panel C: Debt        
total debt outstanding 2192 3801 21.9 33.9 0.9 10.4 32.9 
   long term debt outstanding 2150 3791 22.0 34.2 0.8 10.2 32.8 
     utility go debt 48 112 5.3 61.5 2.8 0.0 30.3 
     utility revenue debt 601 2991 1.5 31.6 0.1 0.0 66.8 
     private purpose revenue debt 613 2077 51.0 39.8 0.5 0.0 8.7 
     education go debt 242 223 6.3 2.1 0.8 90.8 0.0 
     education revenue debt 11 50 0.3 22.8 0.2 1.4 75.3 
     all other go debt 264 287 26.0 58.1 3.3 0.0 12.5 
     all other revenue debt 372 579 17.6 30.0 0.2 0.0 52.3 
        
GO debt 553 431 15.6 33.9 2.2 39.7 8.6 
revenue debt 1597 3718 24.2 34.3 0.3 0.0 41.2 

Notes: All fiscal variables are from the quinquennial Census of Governments and are scaled using population data from the Census 
Bureau. Data were deflated using the CPI-U (2000=100). The county, municipality, township, school district, and special district shares 
are the averages across all continental commuting zones. Municipalities are generally incorporated areas and townships are areas 
generally created to provide services and may vary from state to state. See https://www.census.gov/programs-surveys/gus/technical-
documentation/methodology/population-of-interest.html for more detail. GO denotes general obligation/full faith and credit debt. 
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Table 2 
Pre-Treatment Synthetic Control Predictor Variables 

 
Panel A: Predictors for each fiscal outcome 
Total revenue (real per capita), mean %Δ, 1977-1987 
Total expenditure (real per capita), mean %Δ, 1977-1987 
Total debt outstanding (real per capita), mean %Δ, 1977-1987 
State TEL index, level, 1987 
Local TEL index, level, 1987 
School reform index, level, 1987 
Right-to-Work index, level, 1987 
Real per capita personal income, mean %Δ, 1970-1987 
Employment, mean %Δ, 1970-1987 
 
Panel B: Predictors that vary with fiscal outcome 
Fiscal outcome (real per capita), Δ, 1977-1987 
Fiscal outcome (real per capita), level, 1982, 1987 

Notes: Mean growth rates in total revenue, total expenditure, total debt outstanding, personal 
income, and employment were calculated using the geometric mean. Personal income and 
employment data are from the Bureau of Economic Analysis. All real variables were deflated 
using the CPI-U (2000=100). Population figures are from the Census Bureau. State and local 
tax and expenditure limitation law (TEL) indices are from Amiel et al. (2009). The adoption 
dates of state right-to-work laws are from the NBER's Public Sector Collective Bargaining 
Data Set and the dates of school finance reforms are from the National Conference of State 
Legislature's education finance litigation database 
(https://www.ncsl.org/research/education/state-role-in-education-finance.aspx) [accessed: 
2/18/2020]. The commuting zone institutional indices were constructed using the population-
weighted average all of the counties located within the CZ. See Section 3.2.2 for complete 
detail. 
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Table 3 
Pre-Treatment Fit of Synthetic Counterfactuals 

(Comparison of Real Per Capita Differences from 1977-1987) 
 

 Base CZs Non-Base CZs Synthetic CZs 
 Mean Mean P t-test P KS-test Mean P t-test P KS-test 
Panel A: Revenue        
Δ total revenue 412.97 496.09 0.05 0.47 429.41 0.70 0.87 
   Δ utility revenue 103.01 90.52 0.61 0.09 80.40 0.32 0.87 
   Δ insurance trust revenue 21.06 2.91 0.00 0.00 17.28 0.32 0.03 
   Δ liquor store revenue -0.52 -1.79 0.08 0.87 -1.27 0.15 0.00 
   Δ general revenue 289.42 404.45 0.00 0.02 334.55 0.15 0.64 
     Δ total taxes 33.17 79.89 0.00 0.70 45.56 0.44 0.87 
       Δ property taxes -17.95 41.98 0.00 0.00 -6.21 0.43 0.93 
       Δ sales taxes 40.46 35.68 0.27 0.05 44.65 0.37 0.00 
       Δ income taxes 5.16 0.91 0.01 0.02 3.41 0.30 0.04 
       Δ all other taxes 5.50 1.32 0.00 0.00 4.43 0.37 0.56 
     Δ intergovernmental aid 31.03 103.69 0.00 0.00 41.53 0.55 0.56 
       Δ federal aid -76.26 -33.38 0.00 0.00 -77.29 0.89 0.97 
       Δ state aid 98.03 118.21 0.15 0.08 106.93 0.55 0.93 
         Δ state aid, education 80.06 93.04 0.19 0.18 90.59 0.31 0.80 
      Δ local aid 9.26 18.87 0.02 0.31 7.45 0.62 0.73 
     Δ charges and other revenue 225.22 220.86 0.85 0.00 246.32 0.33 0.99 
        
Panel B: Expenditures        
Δ total expenditure 357.85 438.98 0.05 0.41 369.09 0.73 0.87 
   Δ utility expenditures 96.76 92.27 0.87 0.48 89.14 0.63 0.97 
     Δ utility capital outlays -18.37 -11.64 0.81 0.41 -4.39 0.51 0.93 
   Δ liquor store expenditures -0.66 -1.67 0.09 0.79 -1.13 0.25 0.00 
   Δ insurance trust benefits 3.99 0.65 0.00 0.00 3.93 0.96 0.23 
   Δ general expenditure 257.75 347.73 0.00 0.13 276.31 0.45 0.97 
     Δ interest on debt 94.47 74.87 0.36 0.00 90.64 0.86 0.97 
     Δ general operating exp 207.06 315.54 0.00 0.00 228.41 0.17 0.15 
       Δ education, operations 66.26 127.85 0.00 0.00 76.68 0.24 0.80 
       Δ hospitals, operations 28.48 46.07 0.04 0.06 33.16 0.56 0.19 
       Δ highways, operations 5.95 13.48 0.02 0.00 1.59 0.07 0.56 
       Δ police, operations 14.49 16.64 0.12 0.24 15.46 0.47 0.34 
       Δ all other 91.87 111.50 0.04 0.00 102.15 0.20 0.41 
     Δ general capital outlays -5.28 -22.85 0.16 0.27 -9.98 0.69 0.87 
       Δ education capital outlays 2.58 -10.90 0.02 0.02 -1.60 0.42 0.87 
       Δ highways capital outlays 0.99 -1.49 0.48 0.15 0.61 0.89 0.97 
       Δ sewerage capital outlays -13.80 -1.96 0.03 0.00 -15.11 0.80 0.48 
       Δ all other capital outlays 4.95 -8.49 0.07 0.04 2.87 0.78 1.00 
  Δ all other general exp -38.50 -19.83 0.35 0.02 -25.88 0.50 0.34 
        
Panel C: Debt        
Δ total debt outstanding 747.20 468.99 0.18 0.00 733.36 0.94 1.00 
   Δ long term debt outstanding 765.02 477.47 0.16 0.00 749.87 0.94 1.00 
     Δ utility go debt -7.98 -24.36 0.43 0.00 -25.57 0.08 0.00 
     Δ utility revenue debt 288.19 145.09 0.36 0.09 170.28 0.37 0.64 
     Δ private purpose revenue 650.29 601.64 0.70 0.00 715.52 0.49 0.10 
     Δ education go debt -143.27 -120.89 0.23 0.29 -119.30 0.20 0.28 
     Δ education revenue debt -15.39 -7.73 0.29 0.09 -16.15 0.93 0.15 
     Δ all other go debt -63.94 -57.56 0.78 0.87 -58.78 0.83 0.64 
     Δ all other revenue debt 57.12 -58.72 0.07 0.04 38.02 0.71 0.80 
        
Δ GO debt -215.19 -202.82 0.74 0.24 -222.39 0.84 0.97 
Δ revenue debt 980.21 680.29 0.12 0.00 956.78 0.90 1.00 

Notes: All fiscal outcomes are in real per capita differences between 1977 and 1987. Columns labeled “P t-stat” show the p-value from a 
difference in mean test between the treatment group and either the control group or the synthetic control group. Columns labeled “P KS-
stat” show the p-value from a Kolmorgorov-Smirnov Goodness-of-Fit test for the equality of the distributions of the treatment and 
control or synthetic control groups. GO denotes general obligation/full faith and credit debt. 
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Table 4 
Regression Results: Revenue 

 
Panel R1: Total and Major Revenue Components 

 (R1.1) (R1.2) (R1.3) (R1.4) (R1.5) 

 Δtotal Δutility Δinsurance trust Δliquor stores Δgeneral 

ΔMP 9.719 16.836 2.519 -0.191 -21.225 

 (34.464) (13.589) (1.794) (0.238) (36.046) 

N 2006 2000 1901 1877 2005 

Effective F-stat 100.07 99.85 95.38 92.58 97.04 
 
 
 
 
Panel R2: Tax Revenues 

 (R2.1) (R2.2) (R2.3) (R2.4) (R2.5) 

 Δtotal taxes Δproperty taxes Δsales taxes Δincome taxes Δall other taxes 

ΔMP  -30.344**  -31.111**  -4.948   0.346   1.691 

 (12.809) (12.155) (4.452) (0.314) (2.043) 

N 2001 2000 1977 1835 1994 

Effective F-stat 98.53 98.68 93.75 95.18 92.93 
 
 
 
 
Panel R3: Intergovernmental Aid and Other Components 

 (R3.1) (R3.2) (R3.3) (R3.4) (R3.5) (R3.6) 

 
Δtotal aid Δfederal aid Δstate aid Δstate aid, 

education 
Δlocal aid Δcharges 

ΔMP  35.895**   -0.569  39.286***  39.930***   -5.944   -9.393 

 (14.159) (4.316) (12.724) (12.622) (4.030) (25.672) 

N 2001 2011 2029 2006 2019 2035 

Effective F-stat 101.32 95.34 100.06 100.59 99.59 97.11 
Notes: All variables are measured as the difference from 1987-2000. *** denotes significance at the 1 percent level, 
** at the 5 percent level, and * at the 10 percent level. Standard errors clustered at the commuting zone and synthetic 
group level are shown in parentheses. Models were estimated with synthetic control group fixed effects and a 
constant term that are not reported. Effective F-stat is the Montiel Olea and Pflueger (2013) robust first-stage F 
statistic. 
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Table 5 
Regression Results: Expenditures 

 
Panel E1: Major Expenditure Categories 

 (E1.1) (E1.2) (E1.3) (E1.4) (E1.5) (E1.6) 

 
Δtotal Δutility Δutility 

capital 
Δliquor 
stores 

Δinsurance 
trust 

Δgeneral 

ΔMP    12.880    -2.916   -4.214  -0.567  -3.474***   -7.115 

 (32.207) (11.015) (8.886) (0.462) (1.164) (32.975) 

N 1991 2013 2039 1871 1956 2018 

Effective F-stat 100.43 99.95 99.59 92.42 98.58 97.22 

 
 
 
 

Panel E2: Expenditures, operations 

 (E2.1) (E2.2) (E2.3) (E2.4) (E2.5) (E2.6) (E2.7) 

 
Δinterest 
on debt 

Δgeneral 
operations 

Δeducation 
operations 

Δhospitals 
operations 

Δhighways 
operations 

Δpolice 
operations 

Δother 
operations 

ΔMP   -12.353*  -16.856  -3.463  -17.656  -0.591  -3.769**  26.857** 

 (6.843) (28.492) (11.886) (19.413) (2.152) (1.716) (13.632) 

N 2021 2043 2018 2045 2014 2023 2007 

Effective F-stat 95.42 97.46 99.55 100.53 95.84 99.88 97.47 

 
 
 
 

Panel E3: Expenditures, capital outlays 

 (E3.1) (E3.2) (E3.3) (E3.4) (E3.5) (E3.6) 

 

Δgeneral 
outlays 

Δeducation 
outlays 

Δhighways 
outlays 

Δsewerage 
outlays 

Δother 
outlays 

Δother 
general 

expenditures 

ΔMP   26.345**   12.439**   9.180    0.560    7.298   -4.745 

 (10.382) (5.986) (7.902) (3.189) (5.973) (5.729) 

N 2020 2012 2046 2036 2033 2001 

Effective F-stat 95.02 98.61 99.21 96.45 98.36 95.85 
Notes: All variables are measured as the difference from 1987-2000. *** denotes significance at the 1 percent level, 
** at the 5 percent level, and * at the 10 percent level. Standard errors clustered at the commuting zone and synthetic 
group level are shown in parentheses. Models were estimated with synthetic control group fixed effects and a 
constant term that are not reported. Effective F-stat is the Montiel Olea and Pflueger (2013) robust first-stage F 
statistic. 
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Table 6 
Regression Results: Debt 

 
Panel D1: Headline debt components 

 (D1.1) (D1.2) (D1.3) (D1.4) 

 Δtotal Δlong term  ΔGO debt Δrevenue debt 

ΔMP   -180.051**   -170.953**   -6.178    -69.317* 

 (88.389) (86.034) (8.983) (38.053) 

N 2020 2040 2018 2002 

Effective F-stat 93.74 93.86 95.88 94.96 

 
 
 
 

Panel D2: Debt components by function 

 (D2.1) (D2.2) (D2.3) (D2.4) (D2.5) (D2.6) (D2.7) 

 

Δutility 
GO 

Δutility 
revenue 

Δprivate 
purpose 
revenue 

Δeducatio
n GO 

Δeducation 
revenue 

Δall other 
GO 

Δall other 
revenue 

ΔMP   -81.941    4.700   -0.236   -20.264     2.146   -22.240 
  -

163.745** 

 (62.814) (22.965) (3.099) (18.258) (36.781) (30.327) (71.184) 

N 1897 2027 1870 2032 2047 2014 2036 

Effective F-stat 98.71 96.45 96.89 95.79 97.76 97.2 95.93 
Notes: All variables are measured as the difference from 1987-2000. *** denotes significance at the 1 percent level, 
** at the 5 percent level, and * at the 10 percent level. Standard errors clustered at the commuting zone and synthetic 
group level are shown in parentheses. Models were estimated with synthetic control group fixed effects and a 
constant term that are not reported. Effective F-stat is the Montiel Olea and Pflueger (2013) robust first-stage F 
statistic. 
 
 

 
 

 


