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Abstr act

Cuts in U S. Departnment of Defense budgets have led to
changes in the personnel levels at mlitary bases throughout
the United States. Because these bases are often significant
sources of civilian and mlitary enploynment and al so provide
customers for |ocal businesses, closing them distresses |ocal
citizens, business |eaders and politicians. |In early Apri
1998, Defense Secretary WIIliam Cohen | aunched a new drive to
cl ose dozens nore mlitary bases. Gven the tineliness and
magni t ude of these actions, and in |light of the predictions of
hardship surrounding them it is inportant to realistically
assess the inpact of substantial personnel changes at mlitary
bases on enpl oynment at nei ghboring businesses. This study
utilizes a new and uniquely well-suited confidential dataset
to analyze this issue at the |l evel closures’ inpact are
t hought to occur: individual establishments and their
enpl oyees. Using an establishnent-|evel panel dataset that
covers all private establishments in California with positive
enpl oyment from 1989 to 1996, | exam ne how the enpl oynent
dynam cs of establishnments across the full spectrum of
i ndustries are affected by personnel changes at nearby
mlitary bases and find that despite establishnents’ growth
rates declining, nore establishments going out of business and
fewer new ones starting, when bases cl ose workers’ enpl oynent
prospects actually inprove.

Keywor ds: Mlitary Base, Services, Policy, Regional
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“ Cold War military budgets not only provided security, they provided jobs.”

Secretary of Defense William S. Cohen
U.S. Conference of Mayors,
Washington, DC January 29, 1998

“Cohen to Renew Push to Close Military Bases”
Headline from Wall Street Journa article
April 2,1998

I ntroduction:

Recent waves of military base closings darmed people who believed that their jobs and
businesses depended on spending by locally-based military personnd. Surprisingly, severd studies
done on the economic aftermath of base closures have not found the expected dire consequences.
However, much of thisresearch is either based on case-studies which cannot control for other causal
factors, or uses data that are too aggregate to be very revealing. Given that Defense Secretary Cohen
iscdling for additiona rounds of base closuresin the near future, it isimportant to examine the localized
consequences of military base restructuring at their source: individua establishments. In this study | use
multi-sector, establishment-level panel data covering dl private sector employersin Cdiforniafrom
1989 to 1996 to modd the localized effects of base closings on business and employment growth.

My results indicate that base closings do indeed negeatively affect establishment net growth
rates, in part by reducing the probability of new businesses sarting-up. This has the added effect of
helping to reduce the turmoail in the local economy. Surprisingly though, the typica worker's
employment prospects actualy improve, especidly in retail sectors, possibly because of increased
patronage by retired military personnel brought about by the closing of on-base businesses such asthe
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Post Exchange and Commissary.

1 Closing a Military Base:

In an atempt to minimize the politicdization of military base closure decisons, Congress
authorized the Base Redignment and Closure (BRAC) process. The BRAC criteriafor selecting bases
for closure cover military vaue, pecuniary savings, and the impact of closure on the loca economy and
environment. Thus far there have been four rounds of BRAC closures: one each in 1988, 1991, 1993,
and 1995, and Defense Secretary Cohenis caling for two additiona rounds within the next decade.

Severd years may pass between the announcement of a base's closing and the departure of the
last group of DOD personnd. Closing alarge base, like closng alarge factory, is a complicated
process that takes time and planning. In fact, even when *closed’, many bases must undergo an
extended clean-up process to remove any potentidly hazardous materias such as chemicds or
munitions before new tenants can safely occupy the site.

2. Dispersion of Closed Bases:

BRAC rounds have impacted individua states unequaly. Figure 1 was created usng
Department Of Defense (DOD) data that give employment levels a military bases or citiesin Cdifornia
by year from 1989 to 1996. It showsthe totd losses of personnd (military and civilian) from BRAC
shut-downs by state — and Cdifornia’ s losses of an estimated 28,000 personnel dominate the graph.

The next closest state is Pennsylvania with estimated losses of gpproximately 12,000 workers. Of

11 wish to thank Roger Jorstad a the Directorate for Information Operations and Reports for
his assstance in obtaining these data.
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course Cdifornia s population and economy are aso the largest in the country so Figure 2 showsthe
losses of base personnel as a percent of the states civilian labor force. Now Cdlifornia slosses no
longer stand out.  Proportiondly, South Carolina was harder hit, especidly snce dmog dl the BRAC
job losses occurred at the Charleston Navy Base.?

Stll, Cdifornia s military bases employer consderable numbers of personnd. Asemployers,
they are comparable in magnitude to mgor manufacturing sectors. Figure 3 highlights this by comparing
the 1986 employment levels of three ‘industries : sted (for the whole U.S.),? transportation equipment
(Cdiforniaonly)* and military base employment for the whole state. Al three of these indudtries share
the unfortunate distinction of having undergone periods of substantid worker redlocation. In Figure 3, |
compare the net job flows for these industries from 1984 through 1993.° Interestingly, (sadly?) the
magnitude of net job destruction a military bases rivastha of some of the worst downturnsin these
manufacturing sectors®
3. Military Bases Effects on Local Economies:

The interactions between military bases and locdities is complicated. According to Dardia,

McCarthy, Makin, and Vernez (1996), it may depend on the ratio of civilian to military personnel, the

The good news for Charleston has been that local job losses the base's closure have not been
catastrophic. The region has actually prospered (McDermott 1995).

3SIC 331.

“SIC 37.

The base data alow only me to produce flows as far back as 1985.

*These flows do not cover the worst years of job destruction in the sted industry.
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number of base workers who are either retired military personnel or spouses of military personnd, the
number of spouses working in the community, the number of retired military in the community, the
base' s proximity to an urban area, and the percentage of the loca population accounted for by the
base. Dardiaet a (1996) find that an important limiting factor of abase’'s economic impact on a
locality is the presence of a Post Exchange or PX, and other on-post business establishments that sdll
many food and retail goods at adiscount. Typicaly, goods sold at a PX (retail goods) or abase
Commissary (food and beverages) are priced between 18 and 25% below retail value.” Consequently,
large bases which feature well-stocked PX’s, commissaries, and on-site medica care frequently attract
subgtantia populations of retired military personnel seeking to exploit these benefits as part of their
retirement package.
4, Empirical Studies on BRAC' s Economic Impact:

Public concern about base closures was in part fueled by numerous studies predicting that
BRAC would have terrible consequences on local economies. For example, the Cdifornia Military
Base Reuse Task Force (1994), predicted that some counties’ unemployment rates could increase by
60% once their bases closed. These predictions have generdly proven to be inaccurate. Most authors
of sudies on the de facto effects of base closures have found that the actud effects of base closings are
far less severe than origindly feared.

For example, the Office of Economic Adjustment commissioned a sudy on the effects of bases

closed in the 1960s and 1970s and found that by 10 or 15 years later, new employers at the base sites

"See the 1996 Guide to Doing Business With The Navy Exchange System and the 1997
Annual Report to the President and Congress of the Secretary of Defense.
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typicaly employed more people than the military establishments they replaced. Other case Studies,
such asthat by Dardia, et d. (1996), focus on the more immediate effects of redignments on
communities. They studied three (formerly) large California bases that closed in recent BRAC rounds.
They look a changesin population, loca employment, and housing vaues and compared changesin
these variables with projections and with comparable California bases that remained open. They
conclude that while in some cases there were disruptions to the locdlities, they were not nearly as
severe as forecasted.

To my knowledge, only afew studies of BRAC' s economic consequences for base
communities use regression analysis to control for other economic factors. For example, Cook and
Webb (1997) examine the effects of changesin DOD spending on loca communities. Their data cover
the buildup of the 1980s and the redlignments of 1990s. They find that the effects of DOD spending on
local communities are very small. At begt, it takes at least $250,000 of defense spending to produce
one private sector job. Assmadl asthiseffect is, it isdightly higher than what other authors have found.
Davis, Loungani, and Mahidhara (1997) found that it takes 34 to 54 thousand 1982 dollars in contracts
to buy one private sector job.

In this study | exploit mult-sector, establishment level pand data to search for the consequences
of military base restructuring where they are most likely to occur: a individua establishments. | do this
by modding the establishments net employment growth rates as a function of changesin military base

employment and aset of control variables.



. Model:

The generd form of my modd is®:

NET, " f (NetBasg ,%PopRatio, % NetBase , (PopRatio;,
1)
% 9C,,%SMSA, % YEAR % MU, % AGE; % S ZE; % ,;,) (

where NET isthe net employment growth rate as defined by Davis, Hatiwanger, and Schuh (1996).
SIC, SMSA, and YEAR are dummy variables for the 4-digit industry classfication, the standard
metropolitan statistical area, and the year. AGE measures the establishments agein years. SIZE isthe
average (across two years) size class for the establishment. NetBase is the sum of net employment
flows a military bases within an increment of distance from the establishment and Popratio isthe ratio
of locd military base personnd to the total local workforce. | discuss my reasons for including each

varigble in the following sections.

8 adopt the following notation: “i” denotes plants, “t” isyear, and “d” is a distance unit between
5 and 50 miles.
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1 The Military Base Variables:

My regresson mode includes two types of military base variables: net base employment flow
and the ratio of base employment to total locad employment. There are actually ten net base
employment variables in the modd which run in increments of 5 from 5to 50. Each one of these
variablesis the sum of positive and negative employment changes at bases within the specified number
of milesfrom theindividua establishment. That is, NetBase;; isthe sum of dl pogtive and negetive
employment changes at bases within 10 to 15 miles of the establishment. Define PosBase as the sum of
positive employment changes at bases within the specified distance from the establishment in year t (and

define NegBase andogoudy) o that:

NetBase,, ” -, PosBase, & jj -, NegBase, U bases(b) within d miles of planti (2)

Finally, Poprétio isthe ratio of base personnd to private-sector employees within 50 miles of the
establishment. It isintended to measure the importance of military bases to the local economy.

If b indexes bases and Employment is a count of personnel, then Popratio is:

|
. Jor1 Employment,,

PopRatio,

U b within 50 miles of planti(3)
3 il'l Employment. % 3 E.l Employment,,

| include both level and interacted effects of the two base employment variablesin the modd. The

-7-



interacted effects are intended to capture the different effects that base personnel reductions have on
communities where military personnel are alarger part of the total loca labor force.
2. The Establishment-level Control Variables:

| include a number of variablesin my mode that are designed to control for factors that have
been shown in other empirical work to strongly affect establishment net job growth rates. Many
authors have shown that these growth rates are dominated by idiosyncratic factors and that plants
exhibiting dramatic changes (e.g., Sartups and shutdowns) account for alarge portion of the observed
grossjob creation and destruction within an industry (Dunne, Roberts, and Samuelson (1989), Davis,
Hdtiwanger, and Schuh (1996)).

One factor that affects establishment growth rates is ownership Satus. Davis, Hdtiwanger, and
Schuh (1996) show that plants that are part of multi-unit firms have different job creation and
destruction patterns than single-unit businesses so | include the variable MU to indicate if the
edtablishment is part of multi-unit company. Similarly, establishment sze has long been known (Dunne
Roberts, and Samuelson 1989) to be strongly correlated with net job creation behavior. Larger
establishments are more stable than smdler establishments and tend to exhibit smaller net job crestion
rates 0 | include an establishment SIZE category varidble in the regressons. Employer age is another
important determinant of differencesin net and gross job flow rates across plants. Hatiwanger and
Krizan (1998) show that, holding size constant, young plants grow faster than mature plants and that
very young plants (eg., plants that are 1-2 years old) grow much faster, on average, than plants that are
even jus abit older. Thisevidence led meto include an AGE varigble which categorizes plant Sze into
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Although idiosyncratic factors may dominate establishment growth rates, | dso include a
number of variablesin the modes that are designed to account for macro economic effects. For
example, SIC isadummy varigble controls for 4-digit industry effects. SMSA dummy variable for the
establishment’ s Standard Metropolitan Statistical Areaand will help to control for (non-military base)
regiond effects. Findly, year dummies help control for business cycle effects.

| estimate four specifications of this model which are distinguished by the definition of NET. In
the first specification NET is establishment net growth. This modd isintended to capture the effects of
military base redignments on establishments growth rates. The second modd uses the absolute value
of NET. Thismetric cgptures the amount of ‘churning’ - both positive and negative - a establishments.
By churning I mean the redlocation of factors of production, particularly Iabor, within the economy.
The last two models are Smply employment weighted versons of the first two. This shifts the emphass

of the andys's from establishments to workers.

1. Data:

To estimate my modds | use acombination of DOD data on base employment levels, and
confidential establishment-level micro data housed at the Census Bureau' s Center for Economic Studies
(CES).

1 Military Installation Data:
The DOD data give the military and civilian employment levels a military bases or ditiesin

Cdiforniaby year from 1989 to 1996. From these levels| constructed a set of employment flow



gatigtics for total (civilian + military) workers at a set of the larger bases® Unfortunately, the DOD
datado not contain information about the latitude and longitude of the perimeters of the bases. To
define the location of the bases, | relied on the Census Bureau's Internet Ste. This Site festures the
‘TIGER" mapping machine that dlowsthe user to view afairly detailed map for any zip code or city
namein the U.S° Additiondly, it displays the exact |atitude and longitude of amap marker that the
user can place. Using thistool | located gpproximetely five points for each military ingdlation roughly
corresponding to the northern, southern, eastern, and western extremes as well as the approximate

center of theingdlation. | discuss how | used thisinformation in alater section.

2. Census Bureau Data:

The establishment-level data come from the U.S. Census Bureau's Standard Statistical
Egtablishment List (SSEL). The SSEL isa centrd multipurpose business register maintained
continuoudly by the Census Bureau since 1972. It serves as a comprehensive source of list frames for
the various Economic Census and Economic Surveys conducted by the Bureau and includes al legd
entities with positive payroll across al sectors of the economy. The unit of measurement isthe
individua establishment.

| used an abgtract of these data containing establishments from a broad range of sectors that

9See Appendix 1 for atable of the personnel changes a bases included in this study.
Onttp://ti ger.census.gov/cgi-bin/mapbrowse-thl
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operated in California between 1989 and 1996."* My abdtract contains approximately 4.7 million
obsarvations. These data contain information on each establishment’s: SIC, plant identification
numbers, employment, payrall, and zip code. To fix the plants physicd location | used commercidly
available data that give the coordinates of zip codes centroids. | am not able to place the exact
location of individud establishments.

The biggest chdlenge in using these SSEL datais accuratdly linking the establishments data
across years 0 asto not overdate establishment entry and exit which would artificidly inflate the net
employment change variable NET. To accomplish this, | match the micro datafiles usng plant
identifiers known as Permanent Plant Numbers (PPNs) that the Bureau of the Census assgnsto
establishments. In principle, PPNs remain fixed during changes in organization or ownership.
However, the actud assgnment of PPNsisfar from perfect. During the congruction of the
Longitudina Research Database (LRD) which encompasses the Census of Manufacturers and the
Annua Survey of Manufacturers, many PPN linkage problems were detected through analyses of the
data by many different individuds (see the gppendix of Davis, Hdtiwanger and Schuh (1996) for more
discussion on PPN linkage problemsin the LRD).*?

Because the SSEL data have not previoudy been linked together, it is undoubtedly the case

thet initid attempts that rely only on PPNswill leave a grester number of longitudind linkage problems

1The sectorsinclude: Congtruction, FIRE, Manufacturing, Retail, Services, Transportation, and
Wholesde.

2The LRD isaplant-leve, longitudina, manufacturing-sector data set that has been used
extensvely for economic research. It ishoused at the Center for Economic Studies at the U.S. Bureau
of the Census.

-11-



than remain in older data sets like the LRD. To correct some of the remaining linkage problems, | use
the name and address information in the files and a sophisticated matching software (Automeatch) to
improve the matches. Mogt data processing software takes avery literal gpproach to this sort of
information, thus limiting its value for matching purposes. For example, if an establishment’ snameis ‘K
Auto Mart Inc.” in onefile and has the exact same name in the other, the two records will match.
However, if in the second year the establishment’ snameis ‘K Auto Mart Incorporated’ it will not
match the previous record if linked using conventiond software because the two entries are not exactly
the same. Clearly, abbreviations, misspellings, and accidental concatenation can substantialy reduce
the usefulness of these fidds for matching purposes if literd matches are required.

However, the software | used is designed to recognize many dternative specifications for the
same name and address. That is, it can recognize that abbreviations such as*“ St that frequently appear
in addresses may stand for “Saint” asin “ St James Street” or “ Street” asin “Saint James . The
software assgns probability-based weights to the set of potentia matches and the user determines the
cut-off value of the Weights that gives him the best set of ‘valid’ matches®
3. Calculating Distances:

| define the distance between an establishment and a military base as the shortest distance
between the boundary of the base and the establishment’ s zip code centroid. However, as mentioned

above, | fix only the location of the corners of the military bases, | do not have data on the entire

13 Two types of errors are unavoidable in this process. First, some ‘true’ matches will not be
made and some ‘fase matches will be. My review of theindividua records indicates that the overal
aror rateis, neverthdess, substantidly diminished

-12-



perimeter, so cdculating the ‘shortest’ distance is not entirely straightforward. Adding to the problem is
the fact that most military bases are irregularly shaped and their centers of population are not visble on
TIGER maps. Therefore, | developed an dgorithm to gpproximate the location of the base perimeter
relaive to the zip centriod based on aweighted average of the location of the two cornersitis
nearest.** | use the minimum distance between the zip centroid and any of my location points of the
base (north, south, east, west, center, or gpproximation of boundary) as my measure of distance.

To caculate distances | use the Haversine Formula (Sinnott (1984)) which presumes a
gpherical earth and requires that the locations of the two points be in spherical coordinates. Distanceis

computed as follows.

dlon*"lon2é&lonl, diat * lat2&latl 4

where latl, lonl are the coordinates of the establishment, lat2 and lon2 are the coordinates of the base,

and the radius of the earth isr, and:

ar (gﬁ(g)%cos(latl)(cosaata((s'nZ(L;’”)) 5

where:

c " 2(arsin(min(1,y/a)) (6)

the distance can be expressed as.

14See Appendix 2 for detals.
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Distance " r (c )

where r isarough approximation for the radius of the earth (Chamberlin 1996) equd to:

r . 3963813( sn(latl) )

IV. Results:
1. Job Flows:

Before proceeding with the regression reaults, | present some statistics on the dependent
variable. Figure 5 shows average gross and net job flows by mgor sector and Figure 6 shows the
percent of the flows accounted for by births and deaths. | checked the manufacturing gross crestion
and destruction by comparing them to the same Statistics computed from the LRD for 1992-1993. The
LRD gross creation and destruction statistics are approximately 9.3% and 16.2% percent respectively.
By contrast, the SSEL datayield a positive rate of about 12.8% and a destruction rate of 17.6%.
However, the two data sets yield shares of births and desths that are so quite close. Births account for
32.2% of poditive flowsin the LRD and about 29.5% in the SSEL data. Degths are 31.6 % vs. 32%
respectively. Since the LRD has been criticized for understating the contributions of smaller
egtablishments which the SSEL should capture quite well, and since smaller establishments are well-
known to be more volatile than larger establishments (Davis, Hatiwanger, and Schuh 1996), | am not
overly concerned by the direction or magnitude of these differences.

To check the non-manufacturing statistics, | compared my results with the non-manufacturing
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job flow gatistics published on the Internet by the Census Bureau.™® These numbers come from a data
st derived from the SSEL. The job creation and destruction rates, as well as the contribution of births
and degths to these rates, are amilar to my results. This evidence, in combination with that from the
LRD, gives me increased confidence that my net job creation statistics are reasonable, an important
congderation given the novety of these data

Although the manufacturing gross job flow rates are among the lowest of dl the sectors, |
expected that there might be and even bigger difference between the manufacturing and non-
manufacturing sectors because of manufacturing' s relatively high fixed cogts of entry and exit which
should reduce establishment birth and degth rates, and as Figure 6 shows, severa non-manufacturing
industries such as FIRE and Retail do show higher percentages of births and deaths. However, in other
non-manufacturing sectors such as services and congruction, births and deeths do not seem to

condtitute a subgtantialy greater portion of the gross flows than they do in manufacturing.

2. Regression Results:

The regresson results are reported in Tables 1 through 4. Thereis one table for each of the
four models. Thefirst column gives the values of the coefficients, the second reports the T-gatistic.
Each Table has three groups of rows. Thefirst group reports the estimated coefficients of the changein

base employment variables in distances of 5 to 50 miles, by 5 mile increments. The next row isfor the

15See http:/ww.census.gov/eped/ssal_tabs/view/tab9 93.html.
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estimated Popratio coefficient and it's T-gatistic. Findly, the last group of rows report the coefficients
on the interacted Popratio* NetBase variables.

Table 1: Dependent Variable=Net Growth Rate

One of the greatest fears about base closingsis that businesses that depend on base personnel
for their busness will close en masse when the bases shut down. Theresultsin Table 1 address this
concern. Table 1 contains the results for the models thet feature the net growth rate of establishment
growth.’® All of the results tables are Structured in asimilar way to Table 1. The first column contains
the names of one of the three sets of variable: Net Base Employment Change, Popratio, and the
interacted effect of (Net Employment Change) * (Popratio). Since Net Employment Change and the
interacted terms are in increments of 5 miles, the second column labels the distance of the variable. For
example, when the labd in the “Digtance” column has avaue of “10 miles’, the coefficients and t-
datistics are for changes of employment at bases between 5 and 10 miles from the establishment. The
next set of columns contain the value of coefficients and the accompanying t-gatistics. Those
coefficients with absolute vaues of t-gtatistics greater than or equa to 2 are denoted by asterisks. The
last three columns of Table 1 shows the net effect of the level and interacted variables a selected vaues
of Popratio. For example, the value of the gatistic in the first row, last column of Table 1is*0.000".
Thisis because when you multiply -0.024 by the Popratio variable with a value of 0.090 (whichisa

the 95% of the distribution of Popratio vaues), you get gpproximately -0.002. Since the vaue of the

18Given the purpose of this paper and the large number of specifications being reported, | do
not show the results from the control variables. However, | can report that they showed no unexpected
patterns. younger plants were more volatile than older plants etc.
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level effect a 5 milesis equa to +0.002, the sum of the two effects is gpproximately equd to zero. |
discuss thisfinding below.

Severd interesting patterns emerge from Table 1. Firdt, note that the coefficients on the effects
of net employment changes have the expected postive coefficients. That is, base employment changes
and net employment growth rates at establishments are postively correlated. When bases lose
employment, business grow a dower rates and vice-versa. However, while most of the coefficients
are datigticdly sgnificant, they arerdaively smdl. Recdl that these variables are in units of thousands.
Usng the first row of the first column of Table 1 as an example, an expected and/or current change of
1000 workers (military or civilian) a abase within 5 miles of atypical Cdifornia establishment resultsin
adecline of an establishments growth rate of only 0.2%.

The base' s distance from the establishment does not seem to affects how strongly it impactsthe
business s net growth in any obvious manner. The coefficients for the Net Employment Change
variables are positive and significant, but no consstent patterns emerge according to the bases distances
from the establishment.

As| mentioned above, many of the interaction term coefficients are negative, implying that
establishments in communities where military bases are large rldive to the number of private sector
workers (i.e. smal towns) are actudly less likdly to shrink when military bases close than are businesses
located in large cities. This evidence contradicts predictions of economic disaster for businessesin
smadl towns because of BRAC. On the other hand, as shown in the last few columns of Table 1 these
effects are quite small and only changes the net effect when the value of Popratio is a its 95" percentile

or greater and then only for the effects of base closngs within 5 miles or less of the establishment: a
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very specific case from which | hestate to draw any conclusions.

Table2: Dependent Variable = Absolute Vdue of Net Growth:

The absolute vaue of the net growth rate of establishments alows measurement of the amount
of resource redlocation or ‘churning’ occurring at individual businesses after military bases close.
Many studies have documented an enormous amount of churning in the economies of both industridized
and developing nations (Dunne, Roberts, and Samuelson 1989; Davis, Hatiwanger, and Schuh 1996;
Roberts and Tybout 1996,). By churning | mean both expansion and contraction of continuing
establishments employment levels as wdl as the opening and closing of whole plants. Such trandfers of
resources can be an essential component of economic growth by facilitating the adoption of new
technology (Cooper, Hatiwanger, and Power 1997), and enhancing productivity growth through a
process of * cregtive destruction’.r” However, they aso impose costs on individuas and establishments,
and consideration of economic costsis an important part of the BRAC process. Scaling back or
shutting down businessesin one location and expanding or opening them in another displaces workers
who must locate new employment, a process with sgnificant explicit and implicit costs.  Even under the
best circumatances churning cogts include the temporary underutilization of [abor and capitd.

Regiond circumstances and nationd business cycles srongly affect the amount of churning in
the economy. For example, Davis, Hatiwanger, and Schuh (1996) show that during recessonary

periods gross job destruction rates typicaly rise sharply while gross crestion rates drop - but less

Y'Schumpeter (1942) coined the term * creative destruction’” and severa important endogenous
growth models feature it. See for example: Aghion and Howitt (1992), Cabdlero and Hammour
(1994) and Campbell (1997). For asurvey of the empirica evidence see Foster, Haltiwanger, and
Krizan (1998).
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sharply than destruction ratesrise. That is, recessons — periods of low net employment growth — are
characterized by a dight reduction in gross job creetion rates and large increases in gross job
destruction rates.

By contrast regions with relatively low net job cregtion rates often have lower job creation rates
and only margindly higher job destruction rates than high-growth regions. Dunne, Roberts, and
Samuel son (1989) examine the patterns of gross flows across expanding and contracting census regions
and find that during the 1967-1972 period, employment gains from openings varied by about 10
percent between expanding and contracting regions while job destruction from plant deeths varied by
only about 2 percent. Similarly, Eberts and Montgomery (1994) conclude that variationsin
employment across regions (whether ‘region’ is defined as a county, SMSA, state, or census region)
are dominated by differencesin job cregtion rates.

The base employment change coefficientsin Table 2 are Satidticdly sgnificant and pogtive,
indicating that reductions in base employment are correlated with reductions in the amount of churning
in nearby establishments. Note also that the results show a sengtivity to distance. Personnd changes at
bases nearer to establishments have stronger effects than those further out. Taken together these
patterns imply that when bases |ose personnd, businesses generdly experience less churning, especialy
if they arerelatively close to the base.

By contragt, the coefficients on the interacted terms are uniformly negative but not large enough
to substantidly affect the net effect of base changes as computed in the last three columns of Table 2.
Here asin Table 1, only in the extreme case of a business being within 5 miles of the closing base and

in ardaively smdl town isthe net impact noticesbly different from the level effect coefficient for the
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same distance. When bases lose personnd, businessesin large and small towns dike experience less
churning (though the rate is margindly smdler in smdl towns).
Since Eberts and Montgomery (1994) report that establishment births are especialy sengtiveto

regiond effects, | regressed the following probit model on the data:

Birth,, " f(PopRatio, % NetBase,, ( PopRatio, % SIC, % SMSA, % YEAR % MU, % NetBase, % ,;(9)

| ran an anadogous mode for establishment deaths and the results for both models are shown in Table
2a. Firgt, condgder the establishment birth regression results. The coefficients on the base employment
change variables are uniformly positive, indicating that when bases lose personnd there are fewer
edtablishment births. Note aso that changes in base employment most strongly affect the births of
nearby establishments. The coefficients get progressvely smdler as distance increases. On the other
hand, the signs of the coefficients for the interacted terms are mixed, making it difficult to draw any
conclusions about how base closings differ in their effectsin rlatively smal towns. It appears however
that in smdl towns business are more likely to start nearby bases that lose personnd than they are
further away. Thismay be to replace some of this businesses that were formerly located on the base.
The coefficients of the establishment desth modd show patterns that are more difficult to
interpret. The coefficients on the changes in base personnel variables are of mixed Sgns. Postive
coefficients indicate that when bases |ose personnd fewer establishments go out of business and this
pattern holds for those establishments near bases. However, establishments further away from bases
are actualy more likely to go out of business as aresult of changesin base personnd levels. Perhaps

some businesses benefit from the closing of base PXs and Commissaries and that military retireesin the
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community who formerly shopped on-base begin to frequent local businesses instead, reducing the
establishment death rate. | discussthisideaat length in the following section.

Table 3:Dependent Variable = Net Growth Rate (weighted by employment):

The regressions that produced Tables 3 and 4 repesat the exercises of those for Tables 1 and 2
but are weighed by the establishments average employment. Weghting by employment shifts the
emphasis of the analys's from establishments to workers. For example, Table 3 displays evidence on
the effects of reductions in base employment on the employment prospects of workers. It is entirely
possible that base closings affect businesses and workers differently.

Surprisingly, the resultsin Table 3 indicate that local workers employment prospects actudly
improve as bases lose personnel — and in smdl towns, the effects are even sronger. This indicates
that at least some businesses expand when military bases close, presumably in response to increased
sdesof goods. To understand how this may occur, recall Dardia et d.’s (1996) argument that military
bases serve as magnets for retired military personnel because they are centers of affordable medical
care, food, banking, entertainment, and retail goods and services. As bases close, the number and
quaity of these services declines and eventudly disgppears. When this happens, retirees must seek
dternative sources of goods and services within the community, which partidly offsets the loss of
patronage from the closed base. 1n a Chicago Tribune article (Y oung 1994) written shortly after the
closing of Chanute Air Force Base in Rantoul, Illinois, local businessmen reported about 5% higher
sales revenue for food and retall goods. They attributed the increase in sdes to the estimated 5,000

military retirees in the community who now had either to purchase goods locdly or travel 150 milesto
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the closest military base.28

To explore thisideafurther | ran the modd that created Table 3 separately for two types of
retall businesses: Food Stores (SIC 53) and Generd Merchandise Stores (SIC 54) and then for al
non-retail businesses. The results of these three regressons are reported in Table 3a. If base closings
were reducing any industries business, | would expect it to be retall establishments. However, the
coefficients for these two retall sectors are negative and sgnificant, indicating that they tend to employ
more workers when bases lose personnel, not less. Furthermore, in the last two columns of Table 3al
report the absolute vaue of the ratio of the respective retall industry coefficients to the non-retall
industry coefficients, rounded to the nearest integer. These columns dlow quick comparison of the
magnitude of the retail vs. non-retail sectors coefficients. Clearly, the retail sectors are more strongly
affected (though in a‘good’ way) than are the non-retail sectors. The results of Table 3agive me
increased confidence that part of what is happening when bases close isthat loca businesses are
servicing customers who formerly shopped on-base.

Table 4: Dependent Variable = Absolute Vaue Net Growth (weighted by employment):

Findly, condder the satistics in Table 4 that give evidence on the effects of reduction in net
base employment on the employment volatility experienced by workers. Both the level and interaction
terms show sengtivity to distance. The coefficients on the net employment changes for smdl distances

are generdly poditive, indicating that as base employment declines, so does employment volatility.

18An dternative hypothesisis that new businesses that locate on the converted bases account
for the increased patronage. | find this unlikely because of thereistypicaly a substantia lag between
the close of abase and the establishment of anew business. Appendix 3 contains arunning taly of the
new workers at Caiforniamilitary bases affected by BRAC.
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However, the coefficients in Table 4 change signs and become negative and sgnificant for changesin
base employment at distances of 35 milesor more. Recall that the resultsin Table 2 and Table 23,
which measured the sengtivity of establishment churning to base employment changes, were dso
sengtive to distance from the base. There it gppeared that businesses closer to the base were less
volatile than those further out. Thiswasin part because both birth and desth rates for establishments
near to bases were typicaly lower. It could easly be that these same forces are causing employment to
be less volatile for changes a nearer bases than for those further away.

The Popratio Variables:

Popratio measures the ratio of military base personne to private sector employees within 50
miles of the establishment (see equation 3). It is meant to control for the importance of basesto the
local economy. But it dso yields information on the growth rates of establishmentsin communities
whose economies are dominated by military ingtdlations. In Tables 1 and 3 the Popratio coefficients
are uniformly negative and sgnificant indicating that businesses in communities where bases are
especidly important tend to grow dower than those in more diverse economies. By contrast, Popratio
is pogtively corrdated (Tables 2 and 4) with the absolute value of net employment growth, which
means that businesses in communities where military ingtdlations dominate the economy are more

volatile than those where military ingtalations are less important.
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V. Conclusions:

In this paper | merged DOD data on military base personnd changes with a unique
establishment-level, multi-sector pandl data set from the U.S. Census Bureau and examined how
establishment growth rates and volatility are corrdated with personnel changes at locd military bases.
My resultsindicated that base closures are negatively correlaed with establishment net growth rates,
though dightly less so in smal communities. On the other hand, workers' employment prospects
improve as bases shrink and the effect is actualy stronger in smdler towns. | attribute this surprisng
result to the presence of large communities of retired personne who settle near bases. AsDardiaet d.
(1996) point out, these people are forced to begin buying goods and services from the loca community
instead of the base Commissary or PX once the baseis closed. In support of this argument | presented
evidence that some retail businesses (Grocery and Department Stores) benefit more from base closings
than non-retail businesses.

| dso find that the amount of churning (redlocation of factors of production) in locd
communities declines when bases |ose personnd. Part of this reduction is attributable to a lower
establishment birth rate. However, for businesses and workers in towns where bases are relatively
large compared to the local population, this effect is somewhat muted. Turmoil carries costs and
benefits. The cogts are underutilized labor and capital. On the other hand it dso dlows increasesin

productivity, particularly in the service sector.
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Table 1: Dependent Variable = Net Growth Rate

Net Effect of Base Changes
hong Distribution of Popratio

IVariable Name Distance Coeff T-Stat p% =0.001 50% = 0.011 95% = 0.090
INet Base Employ Change
b Miles 0.002 * 3.55 0.002 0.002 0.000
10 Miles 0.004 * 5.79 0.004 0.004 0.004
15 Miles 0.002 * 271 0.002 0.002 0.002
PO Miles 0.006 * 9.21 0.006 0.006 0.006
P5 Miles 0.002 * 3.76 0.002 0.002 0.002
BO Miles 0.002 * 4.06 0.002 0.002 0.002
B5 Miles 0.001 * 2.22 0.001 0.001 0.001
10 Miles 0.004 * 8.68 0.004 0.004 0.004
15 Miles 0.001 1.60 0.001 0.001 0.001
60 Miles -0.000 -0.48 -0.000 -0.000 -0.000
JPopratio -0.091 * -5.19
KBase Emp Chng) * (Popratio)
b Miles -0.024 -1.85
10 Miles -0.079 * -6.62
15 Miles -0.029 * -2.57
PO Miles -0.099 * -7.99
P5 Miles -0.034 * -3.46
BO Miles -0.020 * -2.19
B5 Miles -0.017 * -2.18
10 Miles -0.021 * -2.85
15 Miles 0.066 * 5.87
b0 Miles 0.083 * 5.64




Table 2. Dependent Variable = Absolute Value of Net Growth Rate

Net Effect of Base Changes
Along Distribution of Popratio

WVariable Name Distance Coeff T-Stat b% = 0.001 50% =0.011 95% = 0.090
INet Base Employ Change

b Miles 0.007 * 15.10 0.007 0.007 0.003

10 Miles 0.006 * 11.32 0.006 0.006 0.006

15 Miles 0.005 * 10.02 0.005 0.005 0.005

PO Miles 0.005 * 9.85 0.004 0.004 0.005

D5 Miles 0.003 * 7.60 0.002 0.002 0.002

BO Miles 0.002 * 6.10 0.002 0.002 0.002

B5 Miles 0.002 * 7.00 0.002 0.002 0.002

10 Miles -0.001 * -3.01 -0.001 -0.001 -0.001

15 Miles 0.001 * 4.79 0.001 0.001 0.001

b0 Miles 0.001 * 2.58 0.001 0.001 0.001
JPopratio 0.094 * 7.43
KBase Emp Chng) * (Popratio)

b Miles -0.050 * -5.37

10 Miles -0.027 * -3.13

15 Miles -0.021 * -2.58

PO Miles -0.039 * -4.38

D5 Miles -0.035 * -4.96

BO Miles -0.017 * -2.57

B5 Miles -0.010 -1.82




0 Miles 0.025 * 4.77
5 Miles -0.005 -0.62
0 Miles 0.004 0.35

Table 2a: Effects of Net Personel Changes on Births and Deaths

I\T/ariable \Variable Births Deaths

ype Distance [Coeff SE Coeff SE

et Base Employ Change
5 Miles 0.021 * 0.001 0.009 * 0.001
10 Miles 0.021 * 0.001 0.003 * 0.001
15 Miles 0.015 * 0.001 0.004 * 0.001
P0 Miles 0.020 * 0.001 -0.002 * 0.001
P5 Miles 0.006 * 0.001 -0.001 0.001
30 Miles 0.008 * 0.001 -0.001 0.001
35 Miles 0.007 * 0.001 -0.000 0.001
10 Miles 0.006 * 0.001 -0.008 * 0.001
15 Miles 0.004 * 0.001 0.000 0.001
50 Miles 0.003 * 0.001 0.001 0.001

fPopratio 0.369 * 0.026 0.260 * 0.028

kBase Emp Chng) * (Popratio)
5 Miles -0.137 * 0.020 -0.042 * 0.021
10 Miles -0.191 * 0.019 0.040 * 0.019
15 Miles -0.128 * 0.017 -0.017 0.018
P0 Miles -0.254 * 0.019 0.030 0.020
P5 Miles -0.081 * 0.015 -0.002 0.016




30 Miles
35 Miles
10 Miles
15 Miles
50 Miles

-0.069 *
-0.045 *
0.007

0.069 *
0.094 *

0.014
0.012
0.011
0.016
0.022

-0.017
-0.001
0.048 *
-0.123 *
-0.162 *

0.015
0.012
0.012
0.019
0.024

Table 3: Dependent Variable = Net Growth Rate

Weight = Employment

Net Effect of Base Changes
hong Distribution of Popratio
IVariable Name Distance [oeff T-Stat b% = 0.001 50% =0.011 95% = 0.090
INet Base Employ Change
b Miles 0.001 1.84 0.001 0.000 -0.005
10 Miles 0.000 0.57 0.000 0.000 0.000
15 Miles -0.001 * -2.98 -0.001 -0.001 -0.001
PO Miles 0.002 * 5.09 0.002 0.002 0.003
P5 Miles -0.001 * -3.24 -0.001 -0.001 -0.001
BO Miles -0.002 * -8.72 -0.002 -0.002 -0.002
B5 Miles -0.007 * -24.13 -0.006 -0.006 -0.006
10 Miles -0.001 * -2.86 -0.001 -0.001 -0.001
15 Miles -0.006 * -26.50 -0.006 -0.006 -0.006
b0 Miles -0.002 * -11.36 -0.002 -0.002 -0.002
JPopratio -0.037 * -3.07
kBase Emp Chng) * (Popratio)
b Miles -0.062 * -7.62
10 Miles -0.050 * -6.23




15 Miles
PO Miles
P5 Miles
BO Miles
B5 Miles
10 Miles
15 Miles
b0 Miles

-0.014

-0.110 *
-0.047 *
-0.050 *
0.023 *
-0.044 *
0.014

-0.068 *

-1.80
-12.08
-7.52
-7.88
5.25
-9.82
1.67
-6.08

Table 3a: Dependent Variable = Net Growth Rate
Weight = Employment

\lon-RetaiIIAbsVaIue

kBase E Chng) * (PopR)

Retail Retail A\bs Value
SIC 53:GenBIC 54:Food Gen Mer / fFood to
Merch Stores Non-Retail) Non-Retail)
Wariable Name Distance [Coeff T-Stat [oeff T-Stat [Coeff T-Stat
et Base Emp Chg
b Miles -0.018* -2.70| -0.001 -0.48 | 0.002 * 3.59 10 1
10 Miles -0.027* -3.30| 0.017* 5.83| 0.001 1.63 27 17
15 Miles -0.004  -0.64] 0.003 0.97]1-0.001* -2.44 3 2
PO Miles 0.036* 4.78] 0.005 1.95] 0.002 * 411 17 2
D5 Miles -0.011* -2.15| -0.000 -0.18 ] -0.000 -1.16 26 1
BO Miles -0.025* -6.58| -0.009 * -4.67]-0.002* -7.87 10 3
B5 Miles -0.013* -3.05]-0.018* -10.04]-0.006 * -20.43 2 3
10 Miles -0.023* -6.04| -0.009 * -6.01 | -0.000 -0.28 276 113
15 Miles -0.021* -7.02]-0.023* -18.73]-0.005* -20.81 4 4
b0 Miles -0.009* -2.71| -0.007 * -5.01]-0.002* -7.91 5 3
JPopratio 0.041 0.29] 0.012 0.18]-0.035* -2.52 1 0




b Miles
L0 Miles

L5 Miles
PO Miles
P5 Miles
BO Miles
B5 Miles
10 Miles
15 Miles
b0 Miles

-0.098
-0.698 *
-0.102

-0.155*

-0.225

0.172
0.002

0.223 *

0.149 *
0.168

1.64
0.02

-0.93
-5.92
-0.85

2.54

-2.18

3.23
143

-1.38

-0.061
-0.130 *

-0.181 *
-0.427 *
-0.079
-0.099 *
0.064
-0.033
0.213*
-0.093

-1.15]-0.074 *
-2.85]-0.046 *

-3.921-0.003
-8.86]-0.101*
-1.75]-0.051 *
-2.63]-0.059 *
1.88] 0.023 *
-1.27]-0.051 *
4.60 | -0.001
-1.79]-0.079 *

-8.06
-4.90

-0.31
-9.28
-7.41
-7.97
4.87
-10.05
-0.11
-6.13
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Table 4. Dependent Variable = Absolute Value of Net Growth Rate
Weight = Employment

Net Effect of Base Changes
hong Distribution of Popratio
WVariable Name Distance oeff T-Stat b% = 0.001 50% =0.011 95% = 0.090
INet Base Employ Change
b Miles 0.004 * 10.93 0.004 0.003 -0.003
10 Miles 0.005 * 11.29 0.005 0.005 0.005
15 Miles -0.000 -0.16 -0.000 -0.000 -0.000
PO Miles 0.006 * 18.07 0.006 0.006 0.007
P5 Miles 0.000 1.82 0.000 0.000 0.000
BO Miles 0.002 * 8.21 0.002 0.002 0.002
B5 Miles -0.002 * -9.78 -0.002 -0.002 -0.002
10 Miles -0.004 * -20.75 -0.004 -0.004 -0.004
15 Miles -0.001 * -5.61 -0.001 -0.001 -0.001




b0 Miles 0.000 * 271 0.001 0.001 0.001

JPopratio
0.078 * 8.20

KBase Emp Chng) * (Popratio)

b Miles -0.079 * -12.17

10 Miles -0.021 * -3.27

15 Miles 0.047 * 7.56

PO Miles -0.076 * -10.48

P5 Miles -0.007 -1.43

BO Miles -0.026 * -5.17

B5 Miles 0.007 * 2.09

10 Miles 0.043 * 12.04

15 Miles 0.015 * 2.25

60 Miles -0.033 * -3.70
Appendix |:  Net Changes In Personnel At California Bases
Base/City 90 91 92 93 94 95 96
PRlameda -119 -320 -154 -1093 -1059 -1200 -1959
Barstow -188 -27 -41 210 23 -218 6
Beale AFB -483 -51 -106 138 -137 -47 -72
[Camp Pendleton -12354 12246 -1420 -1026 -604 -389 29
[Camp Roberts -62 0 -17 -19 33 40 33
Castle AFB -185 -160 -501 -121 -1380 -2795 -213
China Lake -130 -12 -269 -162 -395 -97 -512
Concord 39 295 358 -554 -405 -321 -126
Corona -12 93 6 -112 -30 -66 -60
Coronado -239 50 44 -459 1 2 -32
Dublin 0 0 0 0 0 104 12
El Centro -4 7 7 -30 29 11 4
El Toro -3007 512 -475 528 -223 -704 -210
Fort Baker -106 0 0 0 0 0 0




Fort Hunter Ligget 0 186 9 34 -12 11 -34
Fort Irwin -1160 2795 -898 -144 -134 260 -614
Fort Ord -6907 6244 -2685 58 -13454 -1167 100
[Seorge AFB -926 -439 -2828 -1507 0 0 0
mperial Beach -45 8 19 -24 7 -9 -35
| athrop -192 411 4 -546 26 132 19
| emoore -183 -498 -65 5 71 92 96
| ong Beach -38 -57 113 -836 -2663 -671 -2130
| 0os Alamitos -89 -24 -38 -46 26 64 10
March AFB -494 -32 -28 240 120 -1723 -1749
Mare Isle Shipyard -2170 -2099 95 -704 -2236 -2591 -2584
Mather AFB -834 -371 -621 -2211 -408 0 0
McClellan AFB -751 -1944 -220 -117 -253 -1201 -302
Miramar NAS -69 80 78 -64 -630 133 -569
Moffet Field NAS -4 -201 -236 -987 -1256 53 -129
North Island NAS 20 -2475 111 1692 -431 76 396
Norton AFB -380 -637 -1121 -3014 -2204 -35 -164
Dakland Army Base -316 0 0 0 0 0 0
Dakland Naval Supply -225 -102 -422 -406 -431 -1472 -1477
Palmdale 123 -8 46 2 -2 -8 -1
Point Mugu 132 -91 -122 -213 -438 -259 -833
Port Hueneme 102 190 -62 32 -456 -281 -154
Presidio of SF 416 187 -990 -1069 -1238 -1587 -137
Sacramento -486 -1342 2261 -1947 -1678 832 -183
San Diego NS -4656 -1552 757 -1439 -7136 -2374 -1944
Banta Ana 8 330 37 -1299 197 =77 -420
Seal Beach -36 49 -3 -133 -1013 802 7
MS Island -18 1 -81 -174 0 0 0
Stockton -46 31 -36 -87 -166 -110 -11
frravis AFB -644 216 -284 -73 327 703 -84
frreasure Island 0 0 0 0 0 0 0
frwentynine Paims -2743 4050 44 419 -570 396 -314

andenberg AFB -240 -61 -79 71 10 48 106

otal -39701 15478 -9813 -17187 -40172 -15643 -16234

Appendix I1:  Minimum average distance algorithm

Mogt military bases are irregularly shaped, so it islikely that relying only on the four “corners’
of the base to compute distances will overestimate how far a sizesble fraction of establishments redly
arefromindividua bases. To mitigate this problem | take the weighted average of the distance
between the base' s center and its corners closest to the establishment and subtract it from the distance
from the bases's center to the establishment. This process is exhibited in Figure 7 on the following
page.

Figure 7 shows atypicaly shaped military base with an establishment nearby it. Note thefive
coordinates labeled Center, North, South, East, and West that approximate the four points of the
compass and the center of the base. L et the distance from the northern edge of the base to the
establishment is 54 units, from the east its 52. The radii of the base to these two points are 35 and 48.



The distance from the center to the establishment is 75 but it lies only 36 units from the edge of the base
in direct line from the center.

Define R, as the distance from the center of the base to the mark on the northern edge.
Smilarly define R,, asthe distance to the eastern corner. E, isthe distance from the eastern edge of the
base to the establishment and N,, is the andogous measurement from the north. My weighted average
approximation of the distance from the center to the base to the edge in direct line with the
establishment (whose ‘true’ value is 36) islabeled ‘Rhat’ on the diagram and is equd to 41.6 units.

The true distance from the edge of the base (on the line from the center to the establishment) is equd to
the distance from the center to the establishment minus the distance from the center to the edge of the
base and islabeled ‘Digance'. It isequd to 39. The estimated vaue of this distance (Dhat) is equd to
the distance from the center to the establishment minus Rhat and isegud to 33.4. Thisvadueisdightly
less than the actud vaue of this distance but is much closer to the ‘true’ distance from the base to the
establishment than either of the distances from the closest corners.

Establishment

North 54 X

Appendix 3: Running Total of New

South Employment at BRAC Bases

Year / Source* I

Ilnstallation / City I1996 / OEA 1996 / CEDAR 1995/ CEDAR  [1994 / CEDAR 1993 / OEA I




lameda NAS 200
astle AFB 346 400 100 50
| Toro
ort Hunter Liggett
ort Ord 544 600 300
eorge AFB 393 450 100
amilton Army Airfield
unters Point 500 500 100
ong Beach 42
are island 100
arch AFB 38 50
are Isle Nav Shipyard 480 950
ather AFB 1,202 1,000 1,000 25
cClellan AFB
offet Field NAS 202 2,009
orton AFB 689 2,200 600 125

Oakland

Oakland Army Base

JPresidio of San Francisco 1,040 1,040 100

[Sacramento 5,000 5,000 2,500

ISan Diego 300 300

Sierra Army Depot

[Treasure Island 300 300

Tustin

*  OEA = Office of Economic Adjustment, U.S. Department of Defense
CEDAR = California Economic Diversification and Revitalization**
** | would like to thank Heather Wheeler at CEDAR for her generous assistance in obtaining these data



