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ATRA American Taxpayer Relief Act
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Section 1:Executive Summary

Maryland is home to a strong military community. The state contains 20 military facilities,
including11l majormilitary installationsas well as a network of defense contractors drawn to

the area by these military facilities and proximity to the Pentagon. Although defense installations
YR RSTSyasS O2yaGNY OGAY3I | NB @A ltHe industry lea$ NBf | y
associated isks. Recent cuts to the defense budget and five rounds of base realignment and
closure (BRAC) have closed bases across the country, moved programs, and realigned military
goals. When bases leave and programs transfer out of a state, the communitieglghanrthe

military as anchor employers are often left devastat&y. some estimates, Maryland added
19,090 direct jobs and will gain 60,000 total direct and supporting jobs through 2020 as result of
the 2005 BRACHowever there is still a risk that futre BRAC rounds will lead to base closures

or program loss.

¢2 dzy RSNRAUGIYR (GKS a02LJS YR yIFIddz2NBE 2F od), NBEf | yI
the Do5 (Gifice of Economiédjustment (OEA) providedRefense Industry Adjustmeigfrant

to the Maryland Department of Commer¢€ommerce)Commerce partnered with theegional

Ecoromic Studies Institute (RESI) of Towson University to conduct the analysis. This analysis aims

G2 SELX 2NB (KS SEGSYyid 2F al Nefl yRQa RSLISYRSyO
KSt LI YAYAYAT S GKS AYLI OG G2 duundbddgeyréiiciionsO2 Y Y dzy
As part of this process, the RESI team has conducted and presents in this report an analysis of the
defenseintensive landscape within Marylandgexamining its strengths, weaknesses,
opportunities, and threats (SWOT).

1.1 SWOTFindings

As part of the SWOT analy$®E S| contacted and held focus groups and interviews with economic
developers, legislators, business leaders, leaders of military alliances, and other key stakeholders
Ay al NE f-ihtgh&e @corrys The finding®m these focus groups and interviewse
summarized below ifrigurel.

lal NBfFYR 5SLINIYSYyd 2F /2YYSNOS® 4. w!/ YR wStlGSR w20
December 21, 201'http://commerce.maryland.gov/Documents/ResearchDocument/BRACJobsSummary2014.pdf
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Figurel: Strengths, Weaknesses, Opportunities, and Threats

Srengths Weaknesses
T alNflyRda XAl Nl |33 M Infrastructure
1 a XN 188X BY KB (R 9 GKh(KSNJ| 1 Zoning and Land Use Regulations
T Proximity to Washington, D.C T Worker Shortage
T Accessto Logistics Infrastructure 7 Lack of Public-Private Partnerships
T High Levels of Congressional Support 7 Overreliance on DOD
T Educated Workforce T Accessto Capital/ Funding
T Existing Military Personnel T Lack of Existing Incubators
Opportunities Threats
T BRAC T BRAC
T GCommercialization T Sequestration
T Workforce training 1 Changesin Maryland Congressional
T 3D/ Additive Manufacturing Representation
T Cybersecurity in Maryland T Aging Military Workforce
T Cyber Command Becoming Combatant
T  Unmanned Vehicles

h@SNIff>X F20dza 3INRAzZLI LI NIAOALI yia FyR AyidSNDi
positionwithin the DoDlandscapeMaryland has establishea network ofmilitary installations

close to major federal employers in Washington, D.C. This network allows DoD contractors to

more easilyO2 Y 1 NI OG 6AGK ydzYSNRBdza FSRSNIt Of ASyda |
withstand funding cuts from any one agency. RRAGA 2y f f & Bly emlicMddt | Yy RQ2
workforce, network of highly ranked colleges and universities, number of existing military
LISNE2YY St IyR NBGANBSaszE FyR f23AaGA0a AYy TN &l
position.

Although the state is in an advantageous piosif it is not without its weaknesses. In some ways,
Maryland has become a victim of its own success, &S  ainfrasiiust@eihas failed to keep
pace with its rapidly expanding population. A focus on infrastructure issues, such as reducing
traffic or extending broadband internet access to all corners of the state, will help Maryland
attract and retain talent.

Attracting a modern workforce may be the biggest challenge facing the state, and all of the
challenges identified in Section 5.2 relate backhe ssue in some manner. Marylarsthould
focuson making the state a more attractive place for workers to settle, graduating more high
quality workers from Maryland colleges and universities, and ensuringith&ntrepreneurs
have the tools they neetb succeed.
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Although Maryland has its challenges, and faces threats such as future BRAC rounds or changes

in defense spending, the statessillAy | &a0NRy3 LRAAGA2Yy D al NBf Iy
provided the state with tools such as a highly edudateorkforce and a network of businesses

with experience in different industries. With the opportunities that Maryland has to
commercialize some of the technology developed on its bases and to capitalize on the increasing
importance of its cybersecurity rearces, the state can continue its strong relationship with the

defense industry while also diversifying its communities to deal with adverse shocks. A summary

of the strengths, weaknesses, opportunities, and threats facing the State of Maryland are
discused in further detail in Section 5.

1.2 al NBflFyRQa wStContrgen§ 2y 5STFSyas

wo{LQa lylfeara O2yFANNXE& GKIFIG GKS RSTFSyaS AYRe
Figure 2 displays the average annual impacts of defense contracting on private nonfarm
employment in Marylandbetween 2011 and 2015

Figure2: Average Annual Economic ImpaafDefense Contracting iMaryland, 2012015

Impact Type Direct Indirect/Induced Total

Employment 61,546 51,731 113,277
Output $8,449,660,18¢ $6,631,685,483 $15,081,345,672
Wages $3,465,598,993 $2,203,058,10€ $5,668,657,107

Sources: REMI Pl+, RESI

Between 2011 and 2015, the $16 billion obligated to Maryland vendors and companies doing
business in Maryland directly employed 61,546 priveeetor workers in Maryland. These
employees supported 51,731 indirect and induced jobs for a total of 113,2Vat@sector jobs

that arereliant on contracting through th®oD These Maryland workers generated over $15
billion in output and were paid wages of over $5.5 billidabs in the defense industry are, on
average, better paying than the average job in 8tate. Theaverage wage of those directly
affected byDoD contracting is $56,309, higher than the Maryland average wafg#64,7772
However the averageannualwage of those workers indirectly associated witbDcontracting

is only $42,587. Thififferenceis not necessarily surprising, as indirect and inducedtjgtisally
include service jobs with losv salaries.

| 26 SOSNE wO{LQA lylfeéara F2dzyR GKIFIG NBfAIYyOS
determine the relative dependence on DoD tracting across Maryland, the RESI team analyzed
five separate regions, as well as the state as a whidie definitions for thdive regionscan be
found below
1. Central Maryland Baltimore City andHarford, BaltimoreCarroll,Anne Arundel,
and HowardOounties

2y /92 d Gt NAGFGSS ' ff LyRdzaGNE | 3INB I aASanvia I Ad ISNEDEE yf FOTO Sk
October 18, 201ttps://data.bls.gov/cew/apps/data_views/dataviews.htm#tab=Tables
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Southern Marylandd { G @ al NB Qa3 ChuRtiesNI S&ax |y
Capital Marylan¥ CNBRSNAR O X a2y (32 WO > |
Western Maryland Garrett, Allegany, and Washingt@ounties
EasternShor¥ / SOAf = YSy (I v dzePgrchesyes \Bicbiito, ¢ | f 6 2
Somerset, and Worcest€&ounties

arwpd

I YFL) 2F O0KS FTAQGS NB ShoanynFigue. SR Ay wo9{LQa | vylIf

Figure3: Maryland Counties in Five Regions Used for Analysis

Harford

Baltimore

Bl Capital Maryland
] Central Maryland
Bl Eastem Shore

Bl Southem Maryland

Bl Western Maryland

Source: RESI
Figure4 highlights the economic impacts of DoD contracting on employriveaach region.

Figure4: TotalAnnualEconomic Impactsf DoD Contracting on Employmesand
Dependency Ratios by Region, 2@P0D15

Region TotaIJobsImpactgd TotaIJobg in Dependency Ratid
by DoD Contracting Region
SouthernMaryland 8,301 131,688 6.30%
Capital Maryland 45,121 1,072,737 4.21%
Central Maryland 57,673 1,502,589 3.84%
Western Maryland 827 124,746 0.66%
Eastern Shore 1,355 208,395 0.65%
Statewide 113,277 3,040,155 3.73%

Statewide, 3.7 percent of all jobs are dependent BoD contracting. Southern Maryland,
O2yaraitAay3da 27F { 0o dbunBsQsparticulsly \WiheBablgto shiffsRoD/ | £ @S N.
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funding, as 6.3 percent of the jobs in the region are reliantDmb funding. In contrast, the

Eastern Shore and Western Maryland do not edynuch on theDoDrelative to other regions

in Maryland, reflecting both their distance from WashingtornC.Pand the lack of military bases

in the area. In these areas, only atibu n @1 LISNDOSyYy & 2F GKS NBAA 2y aQ
contracting, although this still poses a risk in the event of budget cuts.

1.3 al NBf I yRQatha®fersdingusty 2V

Focus group participants and interviewees frequently noted how integdidoD contracting

gl a oAGK al NEBf | y R (Qagathekdcanipletdlficture ¢f éhé deferise indisRsy 4 ©
impact on Maryland, the RESI team combined several estimates to get an overall defense
dependency ratio for each region. The team examisederal variablesaspresented below in
Figureb:

1. Total Impact of DoD Contractingfhe RESI team calculatemtal impact discussed in
Section 6.2 of this reportysing REMI Pl+ and represents the private-fasm impact of
DoD contracting on each region in MarylandisHata represensaverage annual impacts
for the period between 2011 and 2015.

2. Total Military Base ImpactThe RESI team estimatedese calculatios, presented in
Section 6.9, using IMPLAN. Estimates are figgzal year Y 2012, although one
installation, Joint Base Andrews, submitted payroll and procurement information for FY
2013. Impacts for this variable include private Aanm and governmentnon-farm
employment, output, and wages.

3. Total Defense ImpactThis is a sum of thé étal Impact of DoD Contractingand the
dTotal Military Base Impagfields.

4. Total for Region This estimation of the total output, wages, and employment for each
region is reported from REMI Pl+. REMI Pl+ uses BEA and BLS data to calculate totals by
region. Data hereare total nonfarm employment, output, and wages, and therefore
differ from theregional totals reported in Section 6\hich only examined the impact to
the private sectof.

5. Defense Dependency Ratidhe RESI team calculatedighratio by dividing theTotal
Defense Impaétinto the dTotal for Regios.

3¢KSNBE IINB LRIOGSYGAlFrt AaadzsSa AGK O2YOAYAY3I LINA2NI NBASIH |
current analysis of DoD contractihgghlightedin Figured. For one, the two analyses were conducted using different

software, and impacts are reported differenty.9 aL t Lb>X dzaASR Ay (KAa NBLRNIQa |yl f
while IMPLAN, used inthe 201 NBLI2 NI X R2S&a y20® ! RRAGAZ2YylIffes G4KS Hnawm
military installations. Finally, the 2015 report only examines impacts for a single year, instead of examining a five

year average. These caveats are discussed in more @etadction 6.10. Despite concerns regarding this analysis,

RESI believes that all totals and dependency ratios presented irefiost are likelyconservative given that USA

Spending data does not include classified contracts or those with the &l®Ahat the 2015 report does not

measure the impact of five military installations.

4 Section 6.2 only examines the private sector to present findings that are more meaningful for diversification and

to be consistent with calculations within the Cluster Agay
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Figure5: Estimated Annual Economic Impacts of the Defense Industry and Dependency Ratios
by Impact Type and Region

Total Im f - Defen
, otalImpact o Total Military Total Defense : clense
Region DoD Total for Region Dependency
. Base Impact Impact .
Contracting Ratio
Employment
Southern 8,301 41,990 50,291 163,760 30.71%
Maryland
e 57,673 272,838 330,511 1,779,737 18.57%
Maryland
Capital 45121 95,391 140,512 1,286,850 10.92%
Maryland
el 827 0 827 145,101 0.57%
Maryland
Eastern 1,355 0 1,355 245 561 0.55%
Shore
Statewide 113,277 410,219 523,496 3,621,009 14.46%
Output
Southern
Maryland $955,899,850 $8,032,150,132  $8,988,049,982  $19,858,643,824 45.26%
ﬁi@ﬁZLd $8,060,322,890 $36,850,097,06C $44,910,419,958 $267,837,072,95¢ 16.77%
,\C,,Z‘:;,Zlnd $5,831,964,103 $12,504,130,923 $18,336,095,026 $200,386,535,70C 9.15%
Eﬁztrzm $149,789,129 $0 $149,789,129  $27.922,484,964 0.54%
Western
0,
Maryland $83,369,699 $0 $83,369,699  $17,853,352,702 0.47%
Statewide  $15,081,345,672 $57,386,378,124 $72,467,723,796 $533,858,090,145 13.57%
Wages
33‘:;?:;3 $393,807,679 $2,729,530,311  $3,123,337,990  $6,698,898,370 46.62%
Central )
Valand  $2:966.951811 $17,710,137,51€ $20,677,089,327  $88,968,988,310 23.24%
,\Cﬂz‘:;jnd $2,242,669,120 $5,255,017,282  $7,497,686,402  $64,514,564,998 11.62%
Eﬁztrzm $40,060,355 $0 $40,060,355  $7,937,732,578 0.50%
Western $25,168,137 $0 $25,168,137  $5,139,517,401 0.49%
Maryland
Statewide  $5,668,657,102 $25,694,685,109 $31,363,342,211 $173,259,701,65€ 18.10%
Source: RESI, Maryland Department of CommdMELAN, REMI Pl+
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al NBf I yRQa S OanyFRures, Is hdadly réli&e ah Ysoth DoD contracting and its
YATAGIENRE AyaldlttraArazyae Ly G2t mnop LISNOSyY
percent ofits total wages relydiredly or indirectlyon the defense industry. Crucially, Southern

al NBEf YR O2YLINAaAYy3dI /KIENISaz {Gd® alNBQaxz |y
defense industry: 30.7 percent of the jobs, 45.2 percent of total output, and 46.7 percent of the

total wages in the region rely on either DoD contracting or local installations. Central Maryland

is also heavily dependent on tldefense industryFor example, 18.6 percent of the employment

in the region is supported by thaefense industryAs noted in Sgion 6.2, Central Maryland and

Capital Maryland have similar levels of reliance on DoD contracting (4.2 percent and 3.8 percent
respectively). However, the Central Maryland region is much more heavily dependent on the
defense industry as a whole than ti@apital Maryland region. The Central Maryland region has

two of the largest military bases in the state (Fort Meade and Aberdeen Proving Ground).

1 f 6K2dzZAK al NBf I Yy RQA& defease iyidustighisarialysiéBhbvis thst the jaby (1 K S
are highpaying jobs. The average defeasdiant job in Maryland has an annual salary of
$59,911, above the Maryland average$54,777 Wages are highest in the Central Maryland

region, where the average worker earns $62,561. These numbers are similar in Southern
Maryland, where the average defenseliant worker earns an annual salary of $62,105. Wages

are lowest on the Eastern Shore, where workers only earn an average wage of $29,565. This low
wage is due to a lack of wglhying jobs on military installations @rthe presence of few
contractors. Instead, most Dei2liant jobs on the Eastern Shore are indirect and induced jobs
typically consisting of service jobs, as discussed in Section 6.8.

If adverse shocks do occur to the defense industry within MarylareRtbfessional Scientific,
andTechnical<ervices industry will be particularly hard hit. For example, a ten percent reduction
in DoDcontracts in Maryland would lead to a job loss of 11,475 jobs, 3,824 of which would be in
Professional, Scientific, an@dhnical Serviced his industry includes highéducated engineers

and cybersecurity experts. Throughout the different scenarios our team modeled, this industry
was the most affected by changes in the defense industry.

14  Pathways Toward®iversificaton
/ 2YO0AYAY3I GKS NBadzZ §a 2F wo{LQa SO2y2YAO0 AYLJ
SO2y2Yeé gAGK GKS NBLE2NI 2y (GKS AYLI OG 2F GKS
important the defense industry is to the state. It alsaderscores how important it is for
Maryland to identify ways to diversify its economy, especially in Southern Marydrete 45
percent of the output is reliant on defense spending. Focus group participants and interviewees
stressed that diversificatiomn Maryland was best accomplished by focusing on three key
initiatives:

1. The attraction and retention of skilled workers

2. The creation of a favorable climate for entrepreneurs; and

3. ¢KS YI AydSyl y aitargirktallatibnisddd DoBtdRiadtingcore.
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Economic developers contacted during the SWOT emphasized that thaige rapidly
evolved from the recruitment of companies to the recruitment of workeCampanies are
increasingly mobile due to advancements in communications software. It é@se less of a
hindrance to locate away from a client or end user, since technology such as Skype allows for
easy collaboration and communication. As a result, companies have increasingly begun to focus
on locating near skilled workers. Strategikat interviewees and focus group participants listed

to help attract and retain workers included strengthening workforce development programs,
increasing the number of makerspaces, decreasing the tax rate on federal pensions, and
AYLINR @AYy 3 al NEionlinfaRtéureld NI y & LJ2 NI | {

S5AOSNARATEAY3I al NEflyRQa SO2y2Ye gAfft ymid 02YS
Maryland to support sectors other than DoD contracting, it will be crucial to nurture small
businesses and less developed industriesuBa@roup participants and interviewees had many
suggestions on how thé&tate of Maryland could help provide these industries and small
businesses with support. For example, respondents suggested using tax incentives to attract
businesses in target sectorgreating additional incubators, and the creation of business
conferences to increase collaboration.

Finally, focus group participants and interviewsgéated that although economic diversification

was an important goal, the state should be careful towview eonomic growth as zersum.

Increasing the number of commercial cybersecurity firms in the state, for example, does not and
should not haveto come atthe ELISy &S 2F al NBflyRQa SEA&ilGAYy3 O
matter experts stressed thdhe state should focus on growing both d@sfensereliant and non
defensereliant economy, but that the nodefensereliant portion should grow faste Over

time, thisapproachg At t oty OS al NBEflyRQa SO2y2Ye (G2 0
spendng.To accomplish thigespondents indicated thahe state needs to focus on maintaining

al NBEf I YyYRQA RSTSyaSsS O:2pepadng folfltBeiBRACOr&UAMRYY oy 3 & A
respondents advocated that Marylarsipport the BRAC Adviso@&oup, continue the use of

enhanced use leases, and focus on commercializing technology develbpddNE f | Y RQa YA f
installations.

Maryland is in an excellent position to draw upon its strengths to create a diversified economy,
capable of sustaining ven a downturn in defense spendinglany of the policy
recommendationsthat focus group participants and interviewegait forward, such as the
RSOSt2LIYSyld 2F ySg AyOdzol G2NB yR (KS 02 YYSND
military installatiors, are approaches thatthe state is already working gnand signal that

Maryland may be able to diversify its economy with relative ease.
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Section 2:Introduction

Maryland is home to a strong military community. The state contains 20 military faciisesgell

as a network of defense contractors drawn to the area by these military facilities and proximity

G2 GKS tSydl3az2yoe ! fiK2dzZ3K RSTSyasS Ayadalfttl dAz2
economy, this reliance on this industry has assodiaisks. Recent cuts to the defense budget

and five rounds of base realignment and closure (BRAC) have closed bases across the country,
moved programs, and realigned military goals. When bases leave and programs transfer out of a
state, the communities thiarely on the military as anchor employers are often left devastated.

¢2 dzy RSNROGFYR GKS a02LIS YR yI Gdz2NE 2FDaD; NBf | yI
the Do5 (Cifice of Economiédjustment (OEA) provideddefense industrAdjustmentgrant

to the Maryland Department of Commer¢€ommerce)Commerce partnered with thRegional

Ecoromic Studies Institute (RESI) of Towson University to conduct the analysis. This analysis aims

G2 SELX 2NB GKS SEGSyld 2F al NErany® @entifyRvaysl®y RSy O
KSt LI YAYAYAT S GKS AYLI OG G2 al NBflyRQa O2YYdzy
As part of this process, the RESI team has conducted and presents in this report an analysis of the
defenseintensive landscape within 8tyland, examining its strengths, weaknesses,
opportunities, and threats (SWOT).

This report consists of two analysé€&)a traditional SWOT analysis afit) a series of economic

impact modelgthat examine how contracting with thBoDA Y LJ- Oéia al NBf | yRQ& S
SWOT analysis is discusse@aantions 3, 4and 5

1 Section 3discusses the methodology used to analyze the deféntemsive landscape

within Maryland

Section402y G Aya ol O1l3INRBdzyR AYFT2NNI.0A2Y 2y al N
Section Scontainsthe results of the SWOT analysadraditional SWOT matrix, as well as
descriptions of each strength, weakness, opportunity, and threat identified during focus
groups andnterviews with subject matter experts.

il
il

Sections6 and 7 contain the second piece of the analysis: a set of economic impact models
SELX 2NAYy3 (GKS NBfIGA2yaKAL) 0S6S8SSy SR8y asS O
SELX 2NB&a K2g Niefaletoyiciny ia onN@Ednde ¥drifadtimgd measures how

vulnerable the economies of five distinct regions within Maryland are to adverse shocks to the
defense industrySection7 Y2 RSf & GKS AYLI Ol 2F F2dzNJt@a OSy | NJF
explore how theeconomy would react to different key scenarios discussddcus groups and

interviews.

Section 8contains recommendations from focus group participants and interviewees for how
the state should diversify its economy away from a reliance on defense contraEiimly,
Section9 of this white paper contains the conclusion, summarizing the resulthefSWOT
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analysis and findings from the economic impact modafspendicescontain examples of the
interview and focus group guides as well as additional tables outlining in detail the impact of
different scenarios on employment, wages, and outputon MafiRQa S O2y 2Ye o
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Section 3 SWOT Analysislethodology

To evaluate the strengths, weaknesses, opportunities, and thré&s¥8OTpf the defenserelated

businesses and communities in Marylatide RESkamfirst conducted background research to

establish @ramework for analysis. The team then conducted focus groups and interviews with
subject matter experts across M@ f YR (2 o0SUOGSNIJ dzy RSNRUGIF YR al NJ
methodology for conducting each piece of the SWOT analysis is discussed in dgéaitdrelow.

3.1  Framework Methodology

To guide the SWOT analysis, the RESI team conducted background research on the defense
intensive landscape in Marylantihe teamfirst spoke with defense contracting subject matter
experts Todd Harrison and Guy Dienlake Mr. Harrison and Mr. Timberlake have extensive
experience with defense budgets, working with policymakers in Washingt@h,dhd helping
contractors navigate the procurement and contracting procéés. Harrison is the director of
defense budget analysis and a senior fellow in the International Security Program at the Center
for Strategia@and International Studiesvir. Timberlake is the CEO of the American Small Business
Coalition, an organization demhted to helping small businesses identify federal funding
opportunities. These subject matter expertsletailed thecurrent trends in the defense industry,
defense contractinganddefense budgetingDiscussions also centered the political landscape,
establishing a broader context for some of the budgetary and comysaegific findings they
discussed.

P

LY FTRRAGAZ2Y (G2 SELX2NAYy3 G(NBYRa 6A0GKAY (GKS
currentdemographics and economy better understand the chares occurring within the state.

The team collected demographic data from th&SWensus and from the Maryland Department

of Planning.Economic dtawere 3 § KSNER FTNRY (g2 az2d2NOSay GKS
Quarterly Census of Employment and Wages HQYT and the Occupational Employment
Statistics (OES). QCEW data contain employment and wages for different industries, while OES
datacan help evaluatehanges in specific occupations over time. Changes were examined at five

and tenyearperiods.

3.2 Fows Groups

Along with the background research described in Section 3.1, RiESkeam conducted a
literature review, examining previous SWOT analyses of defiesesive landscapes. Based on
common categories across SWEDthe team developed a draft set gliestionsfor focusgroup
participants and intervieweesThe subject matter experts therreviewed and editedthe
questions

The team conducted foufocus groupswith subject matter experts across the stafeo best
understand the industries related @oDcontracting andhe communitieghey impact the team
identified four key audiences for large focus groups:

1. Economic Development Managers
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2. Legislators
3. Industry Groups/Members of Military Alliangesnd
4. Technology Transfer Officers

The team selecte@ach group of participantbased ontheir ability to speak to a variety of
defenserelated issues For example, economic development managers were selected because
they have intimate knowledge of thmdustriesand economic trends in thenespective areas
Legislatorshave indepth knowledge ofconstituent needs andhe everchanging political
climate, while military alliancemembersand heads of industry groupsderstandwith how
military bases and local businesses partner and coexist. Technology traiféers were
selected to understand new technologies emerging from military bases and the industries those
technologies could support.

¢KS GSI'Y ARSYUATFTASR { 2dzi KSNY a Covmiédlas/aRecrudial K I NI S
firststeptounderstyf RAYy 3 GKS RSTFSyaS AyRdzAGNERQa AYLI Oi
the defense industry and military bases to the ar€ammercestaff coordinated the first two

focus groups witta group of economic development managers and technology transfer iffice

from Southern Maryland.

Attempts to coordinate schedules farfocus grougor legislators and industry groups/members
of the military alliances provedhallenging and perspectives from these individuals were
gatheredthroughinterviews, as describeith Section 3.®elow. The remaining two focus groups
were held with economic development managers from areadh vet heavyDoD presence:
Frederick, Montgomery, Anne Arundel, Howard, and Baltin@@oanties

Focus groups were sessiructured and participantswere encouraged tgaisetopicsthat the
moderators, Todd Harrison and Michael Sied&dd not addressSpecific nformation for focus
groups including attendee lists and questiarean be found in Appendix A.

3.3  Subject Matter Expert Interviews

To ex@nd on findings from the focus groups and to provide additional context to the cluster
analysis and business survey results conducted as separate pieces of the evaluation, the RESI
team held phone interviews witB2 subject matter experts. Interviewees csisted of several

key groups:

Legislators whose schedules would not allow them to participate in focus groups
Presidents of military alliances who were not able to attend a focus group

Members of the Maryland Military Installation Council (MYIC

Members of the BRAC Commissjon

Presidents of firms who participated in the business survey discussed in Sectiand.4,
Defense industry subject matter expettsat the RESI teandentified.

ook wihE
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More information on interviewees and questions askedincluded in Appendix Anterviews
were 30to 45 minutes and senstructured. Becausk Y i S NIakgrdbri#ivede so divese,

the interviewer probed beyond the questions found in Appendix A to center on the unique
experienceghat each interviewee had.

3.4  Business Survey

To better understand the issues facing companies contracting with and supporting the DoD, the
RESI team conducted a survey of businesses identified as being a part of the DoD supply chain.
An initial list of companies was compilesing data from USA Spending, as well as by researching
lists of companies participating in key sectors. For example, the team compiled a list of businesses
identified by Cyber Maryland as member firms. The team sent these companies a web survey and
also aked each respondent to identify businesseth whichthey partner on DoD contracts.
These businesses were then contacted as part of the survey process. ldentified firms were
contacted via email and thevia telgohone to complete the survey.

Surveyquest 2y a NI yISR FTNRY (KS o6dzaAySaasSaqQ OKI NI O
or their primary NAICS code, to their dependency on DoD contracting and their plans for the
future. In all, 565 unique businesses responded to the survey and 477 fully dechfiie survey

through October 19, 201@he survey is currently ongoing.

3.5 SWOT Analysis

After conducting interviews and focus grouped compiling notesthe RESteam identified
common themesacross interviews and focus groupehese themes were thecategorized as
strengths, weaknesses, opportunities, and threats. The team conducted additional research to
determine the scope of the issues identifiegexplored in more detail in Section 5. Additionally,
the team identifiedseveralkey points relevanto helping Maryland diversify its econommhich

are covered in more detail in Section 8
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Section 4:Framework Overview

To understand the defenseelated industry within Maryland, and its corresponding strengths,
weaknesses, opportunities, and threats, it is necessary to understand the larger trends occurring

both within the defense industry and within Maryland. This sectexamines trends idlefense
0dzRISH FYR aLISYyRAYy3I:I GKS RSTFSyasS AyRdzaINE & |
demographics and economy.

4.1 Defense Budget and Spending
This section outlines key trends in the budget for the Ddbe sectiordiscusses mackkevel
budget trends as well as trends in how the DoD handles contracting.

4.1.1 Macro Budget Trends

As shown in the figure below, defense spending has historically been highhalcygilnce the

end of World War I, there have been fommajor cycles of defense spending driven by military
conflicts and peacetime competitioln the most recent budget cycle, the overall defense budget

grew from its low point in FY 1998 to a p&brld War 1l high in FY 2018ince then, however,

the budgethas declined by 25 percent, adjusting for inflation, through FY 20lL&h of this

decline was due to a reduction in operations in Iraq and Afghanistavar-related funding is

SEOf dzZRSR> (KS aol aS¢ RSTSyaS o dzReShase Refese A Yy SR
budget began to grow agadue in part to a budget deal enacted by Congress in November, 2015
marking what could be an end to this downtuin.

Figure6: DoDBudget FY 1948 to FY 2016, Adjusted for Inflation
$8008B
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Source: Department of Defense, National Defense Budget Estimates for FY 2017

5 Todd HarrisonAnalysis of the FY 2017 Defense Bu@@&ishington, DC: CSIS, April 2016).
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The most recent budget cycle differs from previous budget cycles in several important ways.
Compared to previous defense drawdowns, this drawdown has been modest in both magnitude
and duration.In the defense drawdown that occurred from FY 1985 through FY 1998, for
example, defense spending declined by 35 percent, adjusting for inflation, over 13 Vbis.
budget cycle was also different becausdile the budget grew throughouthe 2000s, the size

of the military did notThe number of activeluty service members hovered between 1.4 and 1.5
million during this time, with the Army and Marine Corps adding troops while the Air Force and
Navy downsizedSince the budget began dechigiin FY 2011, however, the size of the force has
started to contractand is projected to reach 1.3 millién.

Thistrend indicates that the military is spending more for a smaller force due to growing
personnel costs. Nearly half of tib®mDbudget is usedor military andDoDcivilian compensation

costs. The FY 2017 defense budget request includes $188.9 billion in military pensdatesl

costs for 1,281,900 active and 801,200 guard and reserve personnel. It also includes $80.8 billion
for 763,975 civilin full time equivalents (FTESMilitary personnel costs have grown at a rapid
pace, as shown iRigure7 below. The average cost per actiglaty service member increased by

72 percent above inflation from FY 1998 to its peak in FY 2012. In more recent years, healthcare
reforms and reduced pay raisdéisat Congress hasnacted have flattened the cost curve for
military personnel. While the cosif DoD civilian personnel did not grow as fast as military
personnel costs, the number @foDcivilian personnel is now at the highest level relative to the
size of the active duty force of any time since the end of World War I, as shdviguire8.2

6 Todd HarrisonAnalysis of the FY 2017 Defense Bu@gétshington, DC: CSIS, April 2016).

7 Office of the Under Secretary of Defense (Comptroll@peration and Maintenance Overview: Fiscal Year 2017
Budget Estimate@/Nashington, DAOD February 2006), 2%5.

8 1bid.
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Figure7: Average Cost per Person, Adjusted for Inflation
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4.1.2 Contracting Trends

The othermajor component othe defense budget roughly halft isfor contracted goods and
services These contractare for the acquisition of major weapons systems, logistics services,
supplies, engineering and administrative services, and depa@t maintenance, among other
uses.In recent years, roughlyMpercent ofDoDcontracts have been for products, 40 percent
for services, and 20 percent for research and development activities.

TheDoDuses thousands of different contract vehicles to contract with vendors each $eare
military installations havenade efforts to consolidate contracts into larger contract vehicles that
are easier to administeiThis consolidation occurs more often for service contracts where the
military can combine contracts for various types of serviceg.(systems engineering
administrative support, security, etc.) into one larger contract for competition. Combining a
variety of activities into one larger contract vehicle tends to favor large prime contractors
because of the scale involved, although the primes will often teatin smaller businesses that
can provide specialized expertise in key areas.

The way competitive awards dompetitiong and contracts are structured can also vary
significantly.Some competitions award a contract to a single offeror. Other competitions ma
award contracts to multiple offerors and can be structured to allow for ongoing competition
between companies over some period, often splitting the award each round to keep both firms
in the market.For services contractst is common for the governmento award multiple
indefinite delivery, indefinite quantity (IDIQ) contracts and then compete specific delivery orders
among those vendors repeatedly over the duration of the contract vehicle.

Since the Weapon Systems Acquisition Reform Act was pasa081° the DoDhas made
efforts to increase the use of competition rather than relying on sole source awaves. when

the DoD offers a full and open competition, often only one company will bid. The rate of
G STTFSOUA D Stéwhed 2ndre dBain Anediany bids for a contractvaries by the type

of contract and the military service awarding the contrgservices contracts typically have a
higher rate of effective competition, with more than 65 percent of services contracts being
awarded competitivelgince 2009ln contrast, less than 40 percent of contracts for products and
less than 50 percent of contracts for research and development were awarded competitively
since 2009Within services contracts, the Army tends to have a significantly higherafate
competition with more than 70 percent of contracts awarded competitively in recent yé&ars.
comparison, theate for theNavy has hovered around 60 percent and thte for theAir Force

has fallen precipitously to just over 40 percent of contract:petitively awarded-

9 Andrew Hunter and Greg Sandefsalysis of Defense Products Contract Trends,cZ886t(Washington, DC:
CSIS, 2015) p. 6.

0WweaponSystems Acquisition Reform Act of 20B@blic Law 1123, U.S. Statutes at Large 12®09): 1704

1733.

11 Andrew Hunter, et. al.The Industrial Base After the DrawdoWwWashington, DC: CSIS, October 2015), sliges 7
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The type of contract used can also be an important factor for defense tkrosstreimbursable

contract type means thathe DoDwill pay the contractor for the actual costs it incurs plus an
agreedto fee. Fixedprice contracts tyally set a price upfront that does not vary with the

O2y 4N OG2NRa | Oigezerdl, costirabliraabléd obrirdets B® IBwer risk for the

vendor because the government assumes responsibility for any cost overfixedprice

contracts tendto be riskier for the vendor, but can result in much higher profit margins if well
managed.Costreimbursable contracts also require that the company misetDoDQ & O2 y i NI O
FdzZRAG adlyRIFINR&a a2 (KIFIG GKS 3I20SNYE€8@ndOl Yy O
accurate.Meeting these standaradsmany of which are unique tthe DoDand require special
management and accounting processes and softwaran be timeconsuming and require

significant upfront costs for a contractarhisprocesscan be prohibitve for small businesses and

even large businesses that are new to the defense market.

Congress, particularly the Senate Armed Services Committee chaired by Senator John McCain,
has become increasingly frustrated withe DoDQ & dza S-reigdhursabl@céntracts for
programs in which a fixedrice contract could have been usddne of the reasons for the push
against costeimbursable contracts is that the government bears virtually all of the risk for cost
overruns and contractors have less incentivectntrol costs.Current legislation pending in
Congress would requirdhe DoDto use fixedprice contractors in many situations in which it
currently does not, although it is not clear if this provision will ultimately be enacted intd%aw.
Leaders in theHouse Armed Services Committee and the White House oppose mandating the
use of fixedprice contractdecause in many defense acquisitions it is difficult for contractors and
the government toaccuratelyestimate the amount of work required, making it diffit to know

in advance what a fair price would be

The fiercest competition among vendors often occurs at the subcontractor |@rele DoD

awards a major contract, the prime contractor may then award subcontracts for some elements

of the work.Thisapproachis often how small businesses break into the defense market, using

the connections and leverage of an experienced prime contraBt@me contractors can charge

a fee on the workhat subcontractorgperform, so the profit margins for sgbntractors tend to

be smaller A sibcontractor often havery specialized capabilitn aniche area, and their focus

allows them to work as a sebntractorfor multiple primes across a variety of contracts in the

al'YS YyAOKS | NBIF® ¢KAA& Olvfich@ bidglle sulScontrdctbrrife@ively Y 2 v 2 |
corners the market among all of the primes &grecificwork without the primes oDoDrealizing

they are all dependent on the same subcontractor.

When selecting prime contractors, ti@oDoften looks for experiece in relevant aread.arge

scale @fense acquisitions therefore tend to favor incumbent contractors, and a small number of
large contractors have come to dominate the prime contractor marReice can also be an
important factor. The current leadershipn the DoD particularly in the office of the

2Joe Gouldg t 2 f A O& .akd dosPlud Coitrack Befehse NewdMay 16, 2016.
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Undersecretary of Defense for Acquisition, Technology, and Logistics (AT&L), has been intently
focused on driving down prices for contractsor costreimbursable contracts, wher®oD
reimburses the contractaofor all of their costs plus a fee, that means negotiating lower fees and
thus driving down profit margins for companid3espite this pressure on prices, many major
defense contractors have been delivering relatively high earnings and their stocks have
performed well even during this period of reduced defense spendimg of the reasons for their
continued performance is that defense firms recognized the downtmispending was coming

and downsized their workforce and infrastructure accordingly.

4.1.3 Third Offset Strategy

For the past two yearsDoD has placed a much greater emphasis on incorporating new

technologies and warfighting capabilities into its lelegn strategy and plansThis effort has

been spearheaded by Deputy Secretary of Defense Boh Vllor g K2 KIF & GSNY¥YSR Al i

{ G NI i(nStEe&are implies, this effort is modeled on two previous offset strategies: President

9AASYK26SNDa abSg [221¢ auNrasS3e 4 GKS SyR 2
NRE gy Qa 2 T Flblng thé éndldtiieVBtiamWar®9 A aSYyK2gSNRa 2FFaS

focused on countering growing Soviet influence and power and the loss of a monopoly on nuclear

weapons technologyinstead of fightinguture ground wars in Asia, like the costly Korean War,

Eisenhower sought to offset Soviet power by building up U.S. nuclear forces, specifically long

range bombers and missiles, to deter Soviet aggressiodR sy Qa aSO2y R 2FFasSi

1970s again sought to offset Soviet powasi{ hadthen reachedparity with U.S. nuclear forces)

by developing precisieguided conventional weapons and stealthy aircraffainst whichti

would be costly for the Soviets to defeft.

Both previous offset strategies had a profound influence on defense spending and eefens
contractors.The first offset strategy led to a dramatic shift in funding among the military services,
GAOGK (KS ! N¥eQa akKlINB 2F GKS /A deR godiiin thellatet A y 3 |
1950s, the Air Force received roughly half of the ltdisfense budget as it built up fleets of leng

range bombers and intercontinental ballistic missilesremarkable feat, considering it had only

been a decade since the Air Force was made an independent military sdivisesecond offset

strategy shiftedunding within each of the services to more advanced technologiesimately

led to the creation of systems like GPS, smart bombs, and stealthy aircraft that have
revolutionized the waythat the U.S. militaryengages Maryland defense companies and
universities played important roles in each of the previous offset strategies, although much of

1BRobert Work@i ¢ KS ¢ KANR ! o{ ® hF¥FFasSild {GNI (ST 6¥FRSIORST L¥YILE KOy
DC, January 28, 2015), availablétp://www.defense.gov/News/Speeches/Speestiew/Article/606641/the
third-us-offset-strategyand-its-implicationsfor-partnersand-allies

1 Robert Marthage, Toward a New Offset Strategy: Exploiting U.S. tergn Advantages to Restore U.S. Global

Power Projection CapabilifyVashington, DC: CSBA, October 2014).
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the work was classified at the tim&he idea of using satellites for navigation, for example,
2NAIAYFGSR G W2Kya | 2LJ]Aya ByAOSNBRAGE QA ! LI

Although the Pentagon has been working on the Third Offset Strategy for two years, a definitive
definition of what the strategy is has not yet emergétbwever, senior leaders have indicated

that advances in unmanned systems, automation, machine legrnamd humarmachine

interfaces will likely play an important role in whatever strategy emerg@dso seems likely that

space systems, cybattack and defense systems, and electronic warfare will play greates role

in future conflicts, and investmennithese areads already increasinga  NBf | Y RQa YA f
installations and companies are involved in unmanned systems and cybersecurity, representing

an opportunity for Maryland companies to receive more contragtgler the Third Offset
Strategy®

4.1.4 Innovation Initiative

In parallelith the Third Offset Strategyhe DoDhas begun reaching out to commercial firms to
tap into commercial technologies that may have defense applicatiDetense Secretary Ash

/ ' NIGSNI KFa ONBIF SR {ndiN&cSuntly foidiahe ithis migayvenk iz & ¢ | NJ
of these, Defense Innovation Unit Experimer(alUy, was created in Silicon Valley to facilitate
greater cooperation with tech firms engaged in advanced machine legrautgmation and

other activities'” A second DIUx was created in Boston to engage with biotech and engineering
firms in that areaand a third DIUx is planned for AustiiThere has been no discussion to date

of opening a DIUx in Maryland@he innovation initiative reflects a noern within theDoDthat
traditional defense contractors may not be at the forefront of modern technoltigg.an effort

that shifts toward more innovative contractors in the private sectdircontinued in the next
administration such an initiativecould ultimately reshape the defense industry and the
distribution ofdefensecontractsby expanding the base of defense contractors to include more
commerciallyoriented firms and increasing the geographic concentration of contracts around
the DIUx hubsincreasing the number of contracts around DIUx hubs could correspond to a
decrease of contracts within Maryland, unless a DIUx is opened in the state.

4.2  Defense Industry Trends
This section outlines key trends in the defense industry, incluttergds inconsolidation and
workforce requirements.

5pan Chog { LI OS ¢ NI O] S NM (¢SK S5 I Sil- ONG SANSARII T AaehAdi85y ieh; Recéntber Dt { €

2004.

6 The opportunity represented by cybersecurity and unmanned systems are discussed in greater detail in Sections
5.3.5and 5.3.7.

7Cheryl PelleriBE D@Ma {Af AO2y =+ ft S& L §DORBNBWSDEtGbgr 29 ISSNA YSy i . S3IAy
18 Department of Defensay { SONB G NB / | NI SNJ | yy 2 dzy O PdDPsess'ReleaseNB 4 Sy OS A
Release No: NB21-16, September 14, 2016.
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4.2.1 Mergers and Consolidation

In the early 1980s, the Reagan Administration embarked on a rapid budfitipe defense
industry. In FY 1985 alone, tli#oDprocured 32,714 tactical missiles, 2,031 combat vehj@85
fixedwing aircraft, 390 helicopters, and 24 ships and submarines. The defense industrial base at
that time had more thar20 prime contractors competing for a share of the market.

As the defense budget began to decline, acquisition spending was cut by 54 percent in real terms
from FY 1985 to FY 1995, resulting in widespread consolidation throughout the defense industry.
The number of contractors declined 19 of the 12 marketsthat DoDidentified as important to
national security from 1990 to 1998. Missile contractors decreased ft8rto 3; fixedwing
aircraft contractors declined fror to 2; and surface ship contractors decreased fr8no 5.2°

The reduction in military spendingft significant excess capacity the defenseindustry.
However,in many cases consolidation did not remove this excess capacity because newly merged
companies were slow to close faciliti®sAs a result, overhead costs remained high, and the
profitability of defense firmsuffered Thiseffectwas reflected in lower pricearnings ratios for
aerospace and defense stocks of only 5 to 8 times earnings as compared to 13 to 14 for other
firms in the Dow Jones index in late 1990.

Pentagon leaders encouragéuis industry consolidatiorthroughthe 1990s. In 1993ecretary

of Defense Les Aspin invited the CEOs of theltoplefense firms to the Pentagon. At this
meeting defense officials made clear to these CEOs a could not afford to supporthe
indusi NB Q& S E Qefdiitivould Ibd_ap © thésé companies to adjédhat followed was
aremarkable period of consolidation that was unprecedented in modern history. The character
of the defense industrial base was also transforin@dny of the major ondefense companies
that still had significant investments in defensdt lthe sector, including many iconic American
companies: IBM, Texas Instruments, Ford, Chrysler, and Westinghouse.

9 Lieutenant General Ronald Kadish (USAF, Ret.), Brediénse Acquisition Performance Assessment Report

(Washington, DADOD January 2006), p. 7; and Clark A. Murdock, Michéle A. Flournoy (Project Leaders), et al.,

Beyond GoldwateNichols: US Government and Defense Reform for a New Strategic Era, Phase 2 Report

(Washington DC: CSIS, July 2005), p. 89.

2pavR 9 / 22LISNE a5S8SFSyasS LyRdzaGUNE /2yaz2ftARFGAZ2YY [/ 2YLIS
Accounting Office GAOMNISIA8-112, March 4, 1998, |2, athttp://www.gao.gov/archive/198/ns98112t.pdf

accessed December 31, 2020.

29dz38yS DK2f1T FyR | I NBSe {I L2t &] &khteraaiodal Seskiggy/oldWNg 3 (G KS !
3, Winter 1999/2000, pp. 230.

22.S. Congress, Office of Technology Assessidtat,the ©ld War: Living With Lower Defense Spend®@gA

1TE524 (Washington, DC: U.S. Government Printing Office, February 1992), p. 216.

Bp2NXIFY !dz3dza0AYyST a¢KS [Fad { dzZJISNE wHdenseNawSIeng a SSG Ay :
26, 2006.., at http://integrator.hanscom.af.mil/2006/june/06292006/062920883.htm, accessed December 31,

2010.
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pyramidt those companies that survived the consolidation of the 1990s and emerged as firms

solely (or predominately) in the business of defen$be top six defense primesBoeing,

Lockheed Martin, Northrop Grumman, General Dynamics, Ragthend United Technologies
Corporatiort received less than 20 percent of funding for defense products in 1990 but garnered

nearly 45 percenby the end of the decaddn addition,these firms, except for Boeing, receive

the clear majority of their revenue from defenselated contractsThe increase in market share

for the top primes came largely from mediusized defense firms, which saw market share fall

from 28 to 20 percent owvethe same period? The industry consolidation of the 1990s was largely

a result of the largest firms buying or merging with medisizedfirms.

Things began to turn around for the defense industry in the late 1990s. Defense spending leveled

out and thenbegan rising again in FY 198ait unlike previous periods of military expansion and
mobilization, the posB/11 buildup did not result in a larger force structure. In terms of
SldZA LIYSYy iG> GKS AYyONBIFAS Ay | Olj dzA 4 nildapetife Fdzy RA
number of ships in the fleet fell, the number of aircraft fell, the average age of aircraft increased,

and several higiprofile acquisition programs were cancelled without any systems being fielded

In the most recent defense drawdown that beganFY 2011, industry consolidation began to
take a different form than in the 1990%here have been a few major spinoffs and mergers, such
Fa {!L/ &ALAYYAy3 2FF [SAR2a4 lyR [SAR2a& &dza:
Systems and Global Solut®{IS&GS) business, but nothing approaching the massive, systemic
consolidation of the 1990s. The market shares for the top six contractors fluctuated during the
2000s but ultimately returned to roughly the same level as 1999. Contracts going to medium
sizd firms, however, declined to 14 percent in 2014, while contracts awarded to large firms
(excluding the top six) increased from 21 to 30 percent. This suggests that a second wave of
consolidation occurred mainly from large firms buying or merging withiomedized firms. As

of 2014, more than 70 percent of contracts for produstnt to large firms and the top six firms
combined?®

4.2.2 Payloads Not Platforms

While the general trend in industry has been consolidation into larger firms, ¢BOQE A y i S NB a
in innovation and tapping into commercial technology with potential defense applications is
movingin the opposite directionOne concrete manifestation of these trends working at cross
purposes is the DoM &Jdza K (G2 F20dza 2y | d Ldaéhftevwedpans y2 i L
acquisitions.Rather than buying singleurpose platforms that are difficult to upgrade and

24 Jesse Ellman and Jacob Bailalysis of Defense Products Contireinds, 19962014 (Washington, DC: Center
for Strategic and International Studies, October 201542836

http://csis.org/files/publicaticn/151020 Ellman_AnalysisDefenseProductsContractTrends2090 Web.pdf

25 |bid.
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modify,the DoDis pursuing more modular platforms that can carry a wide array of payloads and
can be used for multiple purpose&n example of thispproach is the 52 bomber, which has
been in the Air Force inventory for more than 60 years and is projected to continue flying through
the 2040s.Through incremental upgrades and the integration of modern weapons, such as GPS
and laserguided bombs, th B52 remains amilitary workhorse?®

The shift toward focusing on payloads (such as advanced sensors and munitions) rather than
large platforms could have substantial implications for the defense industajor weapons
platforms tend to favor large firsmibecause of the scale of the programs and workforce needed

to build them, making it difficult for new firms to break into the marketograms to build new
payloads, however, tend to be much smaller in scale and can often rely on new or breakthrough
techrology in which no company has incumberngyk S G LJ- € f 2 R&a y 204G LI I GF2N
in its infancy, and it is not cleaoDwill follow through in future year®But if it comes to fruition

as envisioned, it could create opportunities for many megiand smabhsized defense firms to
regain market share and for new companies to enter the defense busiRessexample, the
barriers to entry (such as startup capital, manufacturing space, and the number of skilled
workers) needed to develop new sensds go on a weapon system are lower than those
required to develop the entire weapon system.

4.2.3 Competition for Talent

The Third Offset Strategy, Innovation Initiative, and Payloads Not Platforms all point to a demand
for more highly skilled defenseonkers in industry and governmen#/orkers with advanced

skills and degrees in computer science and electrical engineering are likely to be in increasingly
higher demand in the coming years as unmanned systems, autonomous systems, cyber
warfare/cybersecuriy, and electronic warfare play a greater role in national security.

One of the underlying motivations behind the Innovation Initiative is that defense leaders have
not been satisfied with the access to talent they currently have through traditional defense
contractors and theDoD civilian workforce.To address its own inteal talent management
issuesPoDstarted an initiative known as Force of the Future in 2018s initiative was intended

to develop a plan for modernizing the military and civilian personnel systems Wmitidto better

attract and retain highly skilledersonnel’ It was metwith sharp criticism within the @D, and

its initial set of sweeping reforms were scaled back to a series of relatively minor changes and
pilot programs, reflecting the difficyltof changing longentrenched bureaucracie?.

Defensefirms, however, have a different set of hurdles to overcome when it comes to
modernizing their personnel systems to attract and retain highly skilled workensdefense
companies, and particularfpr many of those located in Maryland, location can b&gnificant

Bwegly CFEAGKE al SNBUa 2KIFG GKS tSydlF 32y Uan¥iceReaws / 2480 9aidA
December 21, 2015.

ZZWAY DI NFIVRIYSN) ®SGF Af a C2 NDOBSoDNeWs NdverSberQgizA0AMNSE Ly A GAF G A @Sazs
BY GKSNRAYS YARRSNI YR ! Y2END DK F FHAPDN G@cRodBIDd2006.A y 3 G KS  (
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impediment to recruiting younger worker€ompanies that must be geographically located near
their customers can have problems with recruiting if their customers are in rural or otherwise
isolated areas where workers may not be willing to calie. At the other extreme, some firms
may find it difficult to retain workers at offices located in dense, figlffic areasin both cases,
firms are turning toward telework options and distributed offices to better accommodate

g 2 NJ geogEaghic prefeences.

4.3  Political Landscape

This section identifies several of the key feddeatel trends affecting the defense indust@ne

2T GKS Y2ald AYLRNIUIYyG AdadzSa FFEOAYy3I al NEBflYRQ
Closure (BRAC), is discusse8ection 4.3.2.

4.3.1 Macro Budget Politics

For the past five years, thdominant factor in the defense budget debate has been the Budget
Control Act of 2011 (BCA)he BCA was enacted in August 2@idid soaring federal deficits,
mainly due to the GreaRecession and the stimulus packafat Congress enacted in 2009. At
the time, the deficit was projected to peak at a record level of $1.5 triflfdtepublicans had just
taken control of the House of Representatives and refused to increase the debgagiless
Democrats agreed to dolldor-dollar cuts in spending. This forced a fiscal standoff in August
2011 and resulted in the BCA as a-dastute compromise just hours before the debt ceiling was
breached.The BCA was designed to be a forcing fmctor a broader budget deal becauge
would automatically impose painful spending ciitso deal was reached.

The BCA placed caps on the budget for ¢d#@r period ending in FY 2021 with separate caps for
the defense and nondefense parts of the dismeary budget. For defense, the budget caps are
$1 trillion less over 10 years than what the president had propostteiRY 2012 budget request.
The law created a bipartisan joint committee, known as the Super Committee, with special
authority to propose a deficiteduction budget deal without having to meet the 6fte
threshold in the SenatéThe Super Committee met several times, buNiovember2011it was
announcedhat they had reached an impassé

Over the past five year€ongress has modified the BCA three tinhedanuary 2013efore the

budget caps went into enforcemen€ongress passed lmidgetdeal known as the American
Taxpayer Radf Act of 2012AATRA)The ATRA raised the budget caps slightly for FY 2013, with
equal increases on the defense and nondefense sides of the budget caps, and paid for these

2% Congressional Budget Office, The Budget and Economic Outloakt: ¥éses 2011 t8021 (Washington DC:

GPO, January 2011) p. xii.

30 Ted Barrett, Kate Bolduan and Deirdre Watst| { dzLJISNJ O2 YYA GG SSU ENNiconda G2 NBIF OK |
November 21, 2011.
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increases by lowering the caps in FY 281@ongress modified the BCA for a secdinte in
December 2013 with the Bipartisan Budget Act of 2(BBA 2013)Thisbudgetdeal raised the

caps for FY 2014 and FY 2015, again with equal increases for the defense and nondefense sides
of the budget®? In late 2015, Congress passed a third modlifi;y to the BCA known as the
Bipartisan Budget Act of 201l5ke the BBA 2018,raised the budget caps for two years (FY 2016

and FY 2017) with equal increases for defense and nondefénse.

The pattern of behavior observed in Congress over the pasyéaes suggests thatvhile there
appears to be majority support for increasing the defense budget, that desire is being tempered
by divisions over the nondefense portion of the budg@thile Republicans have generally
advocated for increases in defensdsaft by cuts in other parts of the budget, Democrats have
insisted on equal increases and defense and nondefense spendiily.the 2016 election
results, and Republicans controllittee House, Senate, and White Houges likely that there

will be an ircrease in the defense portion of the budget. Whether this is successfully resisted by
the minority party remains to be see@®n January 27, 2017, President Trump signed aowgie

order designed tod 6 SIAY | INBF G NBO dzA £ RA VHAtho®yF thel KS !y
administration has not yet submitted an official budget, any increase in defense spending likely
benefits Maryland, given the number of contractors and installations in the state.

4.3.2 Base Closures

In the most recent round of base closgr which began in 2005, Maryland fared well compared
to other states.Overal] Maryland benefited from the 2005 BRAC because several major
installations and commands were realigned into the state from other jurisdictibtasyland
added 19,090 direct jobend anticipates gaining 60,000 total direct and supporting jobs through
2020 as result of the 2005 BRAT For example, Walter Reed Army Medical Center in
Washington D.C, was closed and its operations were moved to the National Naval Medical
Center in Bethesda to form the@/alter Reed National Military Medical Cent&ihe Army also
moved many of its units from Fort Monmouth in New Jersey to Aberdeen Proving Ground in
Maryland, and the Defense Information Systems Agency relocated its headquarters from
Northern Virginia to Fort Meade in MarylanBrevious rounds of base closures, however, were

31U.S. Congress, Senate Committee on Fingammary of Provisions he American Taxpayer Relief Act of

2012 p. 20.
32.S. Cogress, House Committee on Budgg@timmary of the Bipartisan Budget Act of 20m&cember 10, 2013,
p.1

33U.S. Congress, Hau€ommittee on BudgeSummary of the Bipartisan Budget Act of 204 1¢2.

¥ 3Sys [Adl® A¢NHzYL) {ATdya 5ANBOGAGS { LIJzZNNAYy3I WDNBI G w!
Accessed January 31, 20bh#tp://thehill.com/policy/defense/31659trump-signsorder-to-grow-military-

modernizenuke-arsenal

BMaryland5 SLI NI YSyd 2F / 2YYSNOS® a.w!/ FyR wStFrGSR w26a {dz
December 21, 201'http://commerce.maryland.gov/Documents/ResearchDocument/BRACJobsSummary2014.pdf
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not as kind to MarylandlThe 1995 BRAC closed Fort Richie in Cascade, the NasakSMHrfare
Centers in Silver Spring and Annapolis, and Fort Holabird near Baltimore, to namé®a few.

The Obama administratioproposed initiating another round of base closufes several years,

and Congreseejected these proposalgear after yearln the most recent budget request for FY
2017,DoDproposed a round of base closures that would start in FY 2019, and it included $2.1
billion in fundingto pay for initial closures and environmental remediatifdms in past years,

this request was promptlyejected by members of Congreds. May 2016, theCommerce
ONBIFGSR | O2YYAUGGSS G2 aFAIKG F2N al NBflFyRQa
previous round of consolidatioff.

This year, howevernia change from previous BRAC requesis,DoDprovided Congreswith

an estimate ofts excess infrastructurelhis report showed that excess capacity primarily resides
in the Air Force and Army, each having 32 percent and 33 percent excess, respédtdavy,
however, only reported 7 percent excesapacity.More specifically, the Army estimatéisat it

has 46 percent excess capacity in test and evaluation facilities and laborafokesyland is
home to Fort Detricka major Army lapand Aberdeen Proving Ground, a major Army test and
evaluation enter. However, it should be noted that the existence of excess capacity alone is not
sufficient to warrant closure. Certain types of facilities have unique characteristics that may
warrant their protection in a future round of closures because they calweogasily replicated
elsewhere, such as the tesgand training ranges at Aberdeen Proving Grouritk largest areas

of excess capacity in the Air Force and Navy do not appear to affect the types of fabiities
theseservices have in Maryland.

Beyond the political challenge of getting members of Congress to enact legidatoeat a

new base closure commission, the fiscal challenge of base closures is also a barrier to
implementation.While base closures do eventually save money, they requesv spending up

front before the longterm savings can be realizethe 2005 BRAC was an anomaly because the
upfront costs were much higher than expectetligher than all previous BRACand the long

term savings were lower than projecteBoDhasindicated that the round of base closures it is

now requesting would be much more like the first four rounds in the 1990s than the 2005 BRAC.

36 Defense Base Closure and Realignment CommisSioal, Repor(Washington, DC: DoD, September 8, 2005)
Vol. 2, Appendix F.

37 Department of Defense)oDBase Realignment andaSlre Executive Summary FY 2017 Budget Estimates
(Washington, D@OD February 2016), 8.

BL |y 5 d3fate foyms graup to fight for Maryhal in future round of BRACEhe Baltimore SyMay 11,
2016.

3% Department of DefenseDepartment of Defense Infrastructure Capa¢ityashington, DAOD March 2016).
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4.4  Military Retirees in Maryland

Asidefrom directdefensecontract spending, Maryland also benefits from the econongiovay

of military retirees who reside in the statAccording to theDoDOffice of the Actuary, some
55,046military retirees lived in Maryland in 20¥8 This section examines key statistics on their
pay and location.

4.4.1 Military Retirement Pay

Colletively,a | NEB f | y R fetiree¥raceivied dJomNg&$1.5 billion annually in retirement fay.

To qualify for military retirement pay, a service member needs to serve at least 20 years or meet
the requirements for a medical retiremenMilitary retirees terd to clusterin several areas
around the state, as shown in tHegures below. Figure9 shows thetotal number of military
retirees living in Maryland aggregated by threigit zip code, the finest level of detail reported

by the US DoD Office of the Actuary. As sedrigare9, most retirees live in the three digit zip
codes 206 and 207. These two zip codes make up Southern Maryland and the area around Fort
Meade.The highest concentratioof retirees as shown irfrigurel0, livesin congressional district

5, with more than twice as many retireéisan any other district!? As the data confirm, military
retirees tend to reside near military installatioddaryland) & | t@ aktriack ah@ retain military
NEGANBSE Ay GKS FdzidaNBE o6FyR GKS AyO02YS GKSe@
ability to maintain or even grow its military instaltans.

40 DoDOffice of the ActuaryStatistical Report on the Military Regment System: Fist¥ear 201§Washington,
DC:DOD, July 2026. 28

41 bid.

42 DoDOffice of the Actuary, Military Retirees and SurvivmysCongressional District (Washington; DOD
December 2015) p. 24.
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Figure9: Number of Military Retireedy Zip Codg2015*3

Zip Code Number of Retirees (2015
205XX 9

206XX 10,979
207XX 11,801
208XX 3,687
209XX 1,492
210XX 8,364
211XX 5,689
212XX 4,014
214XX 1,623
215XX 578
216XX 1,206
217XX 3,781
218XX 1,006
219XX 826

SourceDoDOffice of the Actuary

Figurel0: Number of Military Retireesand Survivordy Congressional DistricR015

Congressional Number of Retireeg
District and Survivors (2015
1 5,039
2 6,764
3 5,816
4 8,396
5 17,040
6 4,693
7 3,205
8 4,223

SourceDoDOffice of the Actuary

4.4.2 Veterans Benefits and Services

Veterans benefits and services are funded through the Department of Veterans Aifairand
therefore are not part of the defense budgddecause VA benefits are connected to military
service, they represent an indirect form of defense spending that benefits Maryfasmbrding

to the VA, nearly 438,000 veterans resided in Maryland it42These veterans receive $2.7

43 Total number of retirees in this table is slightly larger (by 9 people) because some of thelifitegp codes
included in this table may include residents from another state.
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billion in benefits annually, including $1.2 billion in cash compensation and pensions to 76,000
Maryland veteransThe VA spends $1.0 billion annually on medical and construction programs
in Maryland, and more than 28,000dvy/land residents are usiriige Gl Bill and other educational
benefits provided by the VAlhe VA estimates that the VA loan program guarantees $3.8 billion
in Maryland home loan& For the past decade, veterans benefits and services has been one of
the fastest growing areas in the federal budgetoreover, the recent budget downturn did not
affect VA spendingthe budget continuing growing to the highest level in histoBudget
projections indicate that VA spending will contento grow in the coming yes.

45 al NBEflFYyRQA CNIYSg2N]

In addition to considering mactievel trends affecting the defense industry, the RESI team also
SEIFYAYSR RIFGlIF NBtlLGAy3d (2 al NBEfl yRQ&d RSY23INI L
the trends discussed earlier, guidéte development of interview and focus group guides.

451 all NBEf I yYRQA 5SY23IN) LIKAOA

Todzy RSNRUGI YR al NBEflFyRQA RSTSyaS AyRdzaAaGNEXI Al
future workforce withinthe statea  NB f I Y RQ& L2 LJdzf  GA2y Kl & 0SSy
and is projected to continugéo grow. In 2015 the U8 Census estimatbti KI G al NBf I yF
population was just oves million, up4 percent from 5.7 million in 201Figurell below shows

the population growth for each countgs well asstatewide, as calculated by the Maryland
Department of PlanningNotably, no count@ & LJ2 Lidpfojediedl @décreaseover the next

25 years.

A

“ro{d 5SLI NIYSYd 2F +SGSNIya ! FFIANBRET dal NBflFYyR FYyR (K
November 2015.
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Figurell: Population Projectiongor Maryland and Its Counties, 262040
Population Projections

County

2015 2020 2025 2030 2035 2040
Allegany County 72,528 75,150 75,900 76,650 76,910 77,050
Anne Arundel County 564,195 580,000 593,600 606,700 618,200 628,050
Baltimore City 621,849 634,090 644,000 651,100 655,650 659,100
Baltimore County 831,128 847,000 857,000 862,200 869,500 880,750
Calvert County 90,595 95,600 98,350 100,200 101,050 101,450
Caroline County 32,579 36,050 38,250 40,450 42,750 44,950
Carroll County 167,627 175,900 179,450 183,250 186,200 189,550
Cecil County 102,382 108,600 117,300 125,250 132,900 139,660
Charles County 156,118 174,350 190,650 202,150 212,300 220,850
Dorchester County 32,384 34,800 36,550 37,850 39,100 40,000
Frederick County 245,322 265,650 285,950 304,050 319,800 334,100
Garrett County 29,460 30,600 31,200 31,550 31,700 31,750
Harford County 250,290 258,650 265,100 273,150 281,050 291,100
Howard County 313,414 332,250 346,500 357,100 363,500 366,350
Kent County 19,787 21,400 22,100 22,600 23,050 23,490

Montgomery County 1,040,116 1,067,000 1,110,000 1,153,900 1,186,600 1,206,800
Prince George's Couni 909,535 914,500 929,650 944,550 957,650 967,850
Queen Anne's County 48,904 53,600 57,350 60,350 63,150 65,750

St. Mary's County 111,413 125,150 137,200 148,750 156,150 163,350
Somerset County 25,768 27,750 28,490 28,950 29,350 29,550
Talbot County 37,512 40,850 42,050 42,900 43,550 44,000
Washington County 149,585 160,300 169,950 178,890 186,610 193,450
Wicomico County 102,370 109,200 114,400 119,200 123,650 127,650
Worcester County 51,540 56,100 58,750 60,450 61,950 63,100
Statewide 6,006,401 6,224,510 6,429,750 6,612,190 6,762,300 6,889,690

SourceUS Censudfaryland Department of Planning

Maryland is a weleducated state. According to Census data from 2010, Maryland hdsuhé
KAIKSAG LISNOSyGr3IS 2F NBaAaARSydGa ¢AdKhighest F OKST
percentage of residents with a high school degree or mal#goughthere appears to be a large
discrepancy in rankings, the proportion of Maryland residents with a high school degree in 2010
(88.1 percent) is only 4.2 percentage points below tibtal for Wyoming (92.3 percent), the state
with the highest proportion.

Figurel2Y I LJA GKS RA&UONRAROdziAZ2zYy 2F . I OKSf 2NNRa RS3INB
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AsFigurel2shows, | OKSt 2 NR&d RSINBSE INBE Y2340 Cftgsy2y Ay
The Eastern Shore and Western Maryl@iage lowermpercentage®f collegeeducated residents

Thisdistribution tends to mirror the distribution of the poverty rate across Maryland, as shown
in Figurel3.

Figurel3: Marylay’ R Eioéverty Rate b)County
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The Central and Capital regionseagenerally wealthier than thé&astern Shore andWestern
Maryland. The main exception is Baltimore City, with a poverty ra@3d percent

Maryland is a diverse stateand is becoming more diverse. In 2010 the Census estimated that
minorities, defined as all persons excluding Ndispanic Whitescomprised45.3 percent of

al NBfFYRQ&A LILIzZ I GA2Yy dby6RISNDOMYG G KA an pINRPIERINS K 2
total population Forecast§rom a | NB f Degarait of Legislative Services predieit the

proportion of minorities in the state will continue to increase, driven primarilytHgyHispanic
population*®

Figurel4 shows how the Hispanic population has increased throughout Maryland between 2010
and 2015. OnlXent County experienced a decline in the Hisppojulation This demographic
primarilyresidesin Montgomery County (1fercen)l Y R t NA Yy OS DS 2pedEediQa / 2 dzy

Figurel4: Percent Change in Hispanjdsy County20102015
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To examine broad trends withmm I NBE f  yYRQ& SO2y2Yeéz (GKS wo{L GSt
wage information from the Bureau of Labor Statigidaiarterly Census of Employment and

Wages (QCEW) databa3e.get a clearer understding ofrecenttrendsA y al NBf I yyRQ&a SO
Figurel5reportson changes in employment by hidgwvel industry over the past five years.

B5SLI NIYSyld 2F [S3IratliAdS { SNBAOSad hTFAOS 2F t 2t A0e !
2008
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Figurel5: Changes in Empyment by Supersector2011¢2015

2D-i i Number Number FiveYear FiveYear AXI?L?J%T
g Description of Jobs, of Jobs, Difference Difference

I 2011 2015 #) %) Mage

Code - 2015

21 Mining, quarrying, and oil and

: 1441 1,305 136 -9.44% $60.231
gas extraction

31-33 Manufacturing 113,033 103,757 -9,276 -8.21% $73,363

51 Information 41676 38352 3324  -7.98% $84.234

22 Utilities 10071 9577 494 -4.91% $118117

42 Wholesale trade 86208 85935 273 032% $77.667

52 Finance and insurance 94,526 94,255 -271 -0.29% $98,351

11 ﬁg;‘;ﬁgure' forestry, fishing anc 51453 5 149 46 0.90% $34,329

81 Otherservices, exceptpublic o5 o0q g5 645 1885  2.15% $39.226
administration

4445 Retail rade 280,592 289,489 8897  3.17% $30,174

61 Educational services 61,252 63,300 2,048 3.34% $54,223

54 Professional and technical 229279 242160 12,881 5.62% $92,612
services

= IFéZ";‘:negState 2 etz e 41,868 44,652 2784  6.65% $61,194

62 Health care and social assistan 330,488 355,040 24,552 7.43% $51,141

23 Construction 143334 154424 11,090  7.74% $60,028

56 Administrative and waste 146,018 163,460 17,442  11.95% $40,497
services

72 Accommodation and food 197,443 222,096 24,653  12.49% $19.722
services

55 Management of companies anc ) o7, 54 996 2034  13.35% $112,778
enterprises

4849 Transportation and warehousin 62,893 73,015 10,122 16.09% $50,793

71 Afs, entertainment, and 36,099 45,397 9298  2576% $30,707
recreation

Source: QCEW

al NBEf I yRQa SO2y2Yeé KI a 3INEByesfs, addrgy acarly ¥15,000jps & 2 O
for a 5.8 percent growth ratelhe sectors of the econonwith the greatestgrowth were Arts,
Entertainment, andRecreation, which grew by 25.8 percefftansportation andWarehousing

which grew by 16.1 percerandManagement ofQompanies andnterprises, which grew by 13.4

percent. Broadly, Mining, Information, and Manufacturing have experienced the largest
percentage decreases in employment over the past five years in Maryland. This trend is
significant because B4 S Ay RdzA G NAR Sa | f f KIS NBfFGAGSt & |
average wage of 31,777 In fact, of thesixsectors experiencing a decline in employment over

the previous five yearsll sixhad average wages greater than the Maryland average.ifbegl
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employment in industries such as Manufacturing, Mining, and Construction reflects national
trends in these industries, and declines are generally seen across all subsectors.

While the state has lost jobs in higlaying industries, it is gaining jolrslow-paying industries.

Of the 13 higHevel industries experiencing an increase in employment over the previous five
years, nine had salaries below the state average. The exceptions are four industries, Professional
and Technical Services, ManagememtGompanies and Enterprises, Construction, &wehl

Estate and Rental and Leasing However, Maryland workers are earning more overall. The
average wage in 2011 was $50,620, meaning wages have increased by over eight percent in the
last five years. This inzhtes that employment is transferring from lowesage to highewage

jobs within sectors.

The high salaries in the Professional and Technical Services industry are notable, as the industry

is one of the most common sectors under which cybersecurity wodkassified. Cybersecurity

can be classified under a variety of NAICS codes, though one of the most common codes is the
five-digit code 54151 for Computer Systems Design and Related Sef\kigsrel6 showshow
employment for Computer Systems Design and Related SendicgsR (G KS Ay Rdza i NB
subsectors, reported at the stigit NAICS code level, have changed over the past five years.
Notably, hS & dzo 4 SO0 2 NDa SYLX 2 @& Y Sy (iProfessibnal&cierifiziahdr OS R
Technical services, growing by 7.8 percent compared to the overall industry rate of 5.6 percent.

Also of note is that wages in théomputer Systems Design and Related/iSesindustry are

twice the Maryland average ob5&,777

Figurel6: Changes in Employment in a Cybersecuftglated Sector, 202015

Number Number FiveYear FiveYear Average
NAICS " . .
Code Description of Jobs ofJobs Difference Difference Annual
2011 2015 ) (% Wage 2015
54151 Computersystemsdesig o) oo, g9 795 5038 78%  $110,196
and related services
6-Digit NAICS Codes For NAICS Code 54151
541511 Custom computer 23328 23726 398 1.7%  $118,192
programming services
54l51p COMpULEnsystems desigl o 1o 45 50 5,091 13.7%  $106,729
services
541513 Computer facilities 585 753 168 28.7%  $87,007
management services

Source: QCEW

To better understand how the industries are changing, the RESI team examined Occupational
Employment Statistics (OES) ddta the previous five yearswhile QCEW data focus on

46 National Urwersity System Institute for Policy Reseabch ¢ / @ 6 SNESOdzZNAGe Ay { Iy 5AS3z2y
Industry Assessment. Sponsored by Sentek Global, Produced by San Diego Regional EDC. March, 2014.
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industries, OES data explore occupations across indus@@supational data areften useful
because a cybersecurityorker could easily work in both thEealthcare andSocial Services
industry as well as throfessional andechnicalservices industry. OES data, therefore, provides

a truer sense of the workforce capabilities within the state, while QCEW provides information on
how those workers are emplogeFigurel7reports the change in empjonent over the past five
yearsandthe averagesalaryin 2015

Figurel7: Change irEmployment inMajor Occupations2011¢2015
Number Number Change Change Mean

OES Occupation Group of Jobs, ofJobs, inJobs inJobs  Salary,

2011 2015 # (%) 2015
Farming, Fishing, and Forestry Occupations 2,720 2,380 -340 -12.50% $33,890
ProductionOccupations 82,630 77,700 -4,930 -5.97% $38,520
Management Occupations 151,890 146,970 -4,920 -3.24% $122,800

Architecture and Engineering Occupations 56,990 56,800 -190 -0.33% $93,680
Office and Administrative Support Occupatior 402,510 402,900 390 0.10% $39,170
Education, Training, and Library Occupations 172,420 172,650 230 0.13% $60,940
Arts, Design, Entertainment, Sports, and Mec

30,540 30,670 130 0.43% $58,940

Occupations
Legal Occupations 23,930 24,180 250 1.04% $87,990
Healthcare Suppo®ccupations 70,330 72,180 1,850 2.63% $31,870

Construction and Extraction Occupations 109,070 112,200 3,130 2.87% $47,290
Business and Financial Operations Occupatic 156,420 162,980 6,560 4.19% $78,840
Building and Grounds Cleaning and
MaintenanceOccupations
Protective Service Occupations 68,0560 71,850 3,800 5.58% $46,860
Life, Physical, and Social Science Occupatiol 38,290 40,520 2,230 5.82% $85,730
Community and Social Service Occupations 38,640 40,970 2,330 6.03% $49,070
Healthcare Practitioners and Technical
Occupations

Food Preparation and Serving Related
Occupations

Installation, Maintenance, and Repair
Occupations

Sales and Related Occupations 244,670 263,580 18,910 7.73% $38,780
Computer and Mathematical Occupations 104,620 120,360 15,740 15.04% $95,640
Transportation and Material Moving
Occupations

Personal Care and Service Occupations 64,030 78,820 14,790 23.10% $28,050
Source: OES

80,640 84,720 4,080 5.06% $27,900

154,160 164,160 10,000 6.49% $83,580

200,020 213,120 13,100 6.55% $23,910

93,530 100,700 7,170 7.67% $49,230

134,570 156,230 21,660 16.10% $37,030

Several of the industrevel findings hold true when looking at occupation data. For example,
five of the six occupations exhibiting the largest percentage increase in jobs have average salaries
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below the Maryland average wagé $54,777 The exception & Computer andMathematical
Occupations, which grew by 15 percent and have an average wage of $9%6d@ccupation
group also experienced thgecondlargest increase in salaries over the previous five years, with
the average salary increasing 9.9 perce

Interestingly, the largest salary increases over the last five years occurred in occufizdicsesy

a decrease in employment. For example, the number of peopfarming,Fshing, and-orestry
Occupationsdecreased by 12.5 percent, although the average salary rose by 20.7 percent.
Similarly, the number of Maryland workers employedFmductions Occupations fell by six
percent while average wages rose by 7.4 perc&histrend may be due to lowskilled wakers

being replaced by new machines and automation processes, allowing fewer employees to
produce more Anincrease in production per employegnerallyleadswages inan industry to

rise, andhis is likely behind the wage increases in Productiongrading, Fishing, and Forestry
occupations.

Of note is that employment idrchitecture andEngineering occupations fell by 190 jobs, a
decrease of 0.3 percentSubject matter experts mentioned engineering asn in-demand
professionin Maryland, making a aeease in employment unexpectedVithin this major
occupation, the greatest decreasasge among relatively unskilled engineering technicians, while
electronics engineers, mechanical engineers, and engineering occupations requiring an advanced
degree increaed and exhibited increased wages.

al NBf I yRQa SO2y2Y@& A& GNBYRAY 3 higheréduddidoral 22 0 & ¢
NBIljdZANBYSyGad C2NIlidzyl iStés al NBflFyRQa 62NJ¥2N
demand. Given th& 2 5pQsh toward reseach and contracts for increasingly complicated work,

such as cybwsecurity and theThird Offset Strategdy al NBf I YRQ& & 2 Nivel 2 NOS |
positionedto take advantage of the new economy.

Regional Economic
Studies Institute 36

~
TOWSON UNIVERSITY.



I {2h¢ VylLteara 2F al NBflIyRQ&a 5SLI NIYSY

RESI ofdwson University

Section5: SWOT Analysis

aAy3a ONBYRa Ay (GUKS RSTFSyaS AYyRdzAGNE FyR al NE
conducted four focus groups arafd interviews with22 subject matter experts to understand the
defenseintensive landscape within Maryland. Focus group participamd @terviewees

included economic development managers, technology transfer officers, presidents of military
FffAlFLyOSa Ay alNEBflyRZ I ARSa FIEYATAFN gAGK
repreentatives, members of the BRAGsory Group, and MMC members.Focus group
participants and interviewed subject matter experts identified numerous aspects of the
landscape in Maryland as strengths, weaknesses, dppities, and threatsFigurel8, the SWOT

matrix, summarizes these key findings. Each poiatdsdiscussed in detail in the sections below.

Figurel8: Strengths, Weaknesses, Opportunities, and Threats
Srengths Weaknesses

a Nl yR@a RAk N i Infrastructure
a ANl |53 NeBY AR (2 9F K h (KSNJ Zoning and Land Use Regulations
Proximity to Washington, D.C Worker Shortage

Access to Logistics Infrastructure
High Levels of Gongressional Support
Educated Workforce

Existing Military Personnel

Lack of Public-Private Partnerships
Overreliance on DOD

Accessto Capital/ Funding

Lack of Existing Incubators

A A"
E I

Cyber Command Becoming Combatant
Unmanned Vehicles

Opportunities Threats
T BRAC T BRAC
T Commercialization T Sequestration
T Workforce training 1 Changesin Maryland Congressional
T 3D/ Additive Manufacturing Representation
T Cybersecurity in Maryland T Aging Military Workforce
Il
ol

5.1  Strengths

Interviewees and focus group participamtentionedii K I i  a | DaB-ihténgivie @ridscape
hasseveralstrengths compared to other regioyes described in further detail in the subsequent
sections Maryland hasa strong network of military bases and federal installations supported by
a highly educated workforce. Additionally, Maryland is supported by strong logistical
infrastructure and a dedicated Congressional delegation.
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511 al NBf F yRQa aAfAdFNEB .l &Sa

Participantsioteddi K 4 al NBf | YRQ& Y Arbble$tieMyypoitingitSthe fActNS | C
that basesare establishedand serve as anchor employers for the surrounding regiamaap of

al NBEfFYRQA YIF 22N YA AU IFiy®elo Tha iases ih Maiyfardyead tadl y 0
have very specialized and unique prograntsading

them to be better positioned for another round of

located in Frederick because of Fort BRA(,:' For examp_l,e,’ numerouspartlmpants

Detrick. It's a huge attraction for bringing menUongd that. the facilities at NA®atuxent Rlver

in new businesses to the county.” were unique given thgz access to water andAalrspace,
gKAETS C2NI aSIRSQa Saul of Aacr
cited as a boon. Respondents felt thatthough there was always the risk of program loss in

BRAC, or that future rounds of sequestration could cause cutbacks in budgets, Maryland bases
were relatively permanent. This certainty allows entrepreneurs and economic development
managers to develongterm plans based upon the installations.

"There are companies we have gone out
to who said specifically that they are

5.1.2 Military Based Bxoximity toEach Other

LY FTRRAGAZ2Y G2 GKS NBfFGIAGS LISNXYIYySyOoS 27F all
ecosystem developed as a result of so maegrbybases as an asset to Maryland. Tgnisximity

enables DoD-related businesses to thrive. Southern MEnd was commonly cited as an

example, with bases at Indian Head, Patuxent River, and Dahlgren in northern Virginia providing

a support system for local businesses. However, fo
group participants and interviewees cited links between
other Maryland_installations_as well, noting that bu_siness ‘defensive’ and 'offensive’ cyber,

maylocateoutside FortDetrick for example, but still do g pyt 4 jot of the tools they are using

lot of business with Fort Meade and Aberdeen Provi were made at Aberdeen Provi ng
Ground. Promoting this synergy was touted by sevel Ground."

interviewees viho havefamiliarity with the BRAC process
as a selling point for keeping programs in Maryland, as well as attracting new programs to the
area.

"Fort Meade has the analysts and
the people who are doing

5.1.3 Proximity to Washington, D.C.

wSalLR2yRSyia OAGSR GKS al NED.C sk sttedg® fod@arda.O0OS & a
Maryland ontractors, especially those in Central and Southern Marylamd close to the
Pentagon. This proximity allows businesses to travel onsite for meetings with Contracting
Officers, providing them with a competitive advantage when bigdon new work. This
advantagecreates a strong ecosystem bBbDrelated businesses, as more contractors move to

the area to take advantage of a strong labor pool and access to a primary client.
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Figurel9Y a I NEL1 Maj6rRvilitary Installations
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Meade Ground
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Source: Maryland Department of Commerce, RESI
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5.1.4 Access to Logistics Infrastructure

Easy access to varioupgs of logistical infrastructuresuch as truck routes, railroads, and ports,
were viewedasanother of MarylandQ @nvironmenal strengths. Not only can companies easily
access BaltimoreAnnapolis and Washington, D.C.
but companies within Maryland have access
international markets through the Port of Baltimor
FYR UKS b NB b Q_a u K_ N5 S_ Hopkins they can connect with...And
Dulles, and Reagan). Companies can quickly ship g{ an they have three airports...where
throughout the country by rail or truck as Well hey can get their [products] out
Respmdents in Frederick were especially quick | quickly.”

highlight this as a strength, noting that the ability t
quickly access Baltimomnd Washington D.C., airports and ports provided a strong draw for
companies looking to locate in the area.

"If they are here in Frederick, they have
Fort Detrick in their backyard. They

have NIH down [-270...They have Johns c oy
y NLJ2 NI &

Figure20Y al N® f I y R Q and Mdjabxbitary wstadziidhs
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[ Legend
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Source: MIDOT Maryland Department of Commerce

Figure20> aK2gAy3a al NBflyRQ& GNHzO] NRdziSa FyR (KS
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which contractors across the state can transport gotwthese bases as well aatside the state.
Additionally, Maryland has a strong rail netwogds highlighted inFigure21. Maryland has

F LILINPEAYFGSt& mImpH YAfSa 2F GNIF Ol FyR F2dzNJ
connects with the Port of Baltimore, one of only two ports on the East Coast withfaob0

channel capable of receiving peRanamax ships. The ability for multimodal shipping within
Maryland allows businesses in the state to ship their goods quickly and relafeigaly to

customers across the world.

Figure2l:a I NB f I Y RQA&a awd Major Miitaryi lgsgalkdlons
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businesses to the area. Each year, Area Development Magdzmdeading publication
examining site selection and development needs for manufacturing, service sector, consulting,
and real estate firms, conducts a survey of its readers to understand their criteria in selecting a

a1 NB |

58 @St 2 LIY SWAhnua SulveylofOpodt @S Odzi A 9S4 d¢

Haoamc @

http://www.areadevelopment.com/CorporatéConsultantsSurveyResuls/Q1-2016/corporateexecutivesite-

selectionfacility-plans441729.shtml
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business location. Threeurths of the respondentdo the site selection surveyn 2015 were
responsible for either the preliminary recommendation of site selection or had the final location
decision.These respondentsanked highway accessibility as the second most important factor in
site ®lectionin the 2015 iteration of the surveys seen below iRigure22. Previous iterations

of the survey in 2010 and 2005 found that highway accessibility wastst important factor.

Il O0OS&aaAoAftAGeE G2 | YIFI22NJ FANLRZNILIXZ 2yS 2
WAYLERNIFYIQ 2N WOSNE AYLRNILIYGIQ o0& O f

F GKS
SIad p

Figure22: Important Factors for Site Selection by Nationwide CEOs

CFOG2NJ ¢ClF OG2NJ ¢CIF Ol 2 NJ ¢

Site Selection Factor LYLR2NI! LYLERZ2NI! LYLR2NI
WLYLIZNI WLYLIZNI WLYLIZNJ

2015 2010 2005
Availability of Skilledlabor 92.9% 85.9% 87.2%
Highway Accessibility 88% 97.3% 91.4%
Quality of Life 87.6% 62.1% 54.7%
Occupancy or Construction Costs 85.4% 89.8% 83.7%
Labor Costs 80.8% 91% 87.9%
Corporate Tax Rate 78.8% 86.3% 85%
Proximity to MajoMarkets 76.3% 66.4% 83.2%
State and Tax Local Incentives 75.8% 89.3% 86%
Energy Availability and Costs 75.3% 82.1% 82.8%
Tax Exemptions 74.7% 90.9% 83.6%
Available Land 73.9% 73.4% 75%
Environmental Regulations 69.8% 74.8% 71.1%
Training Programs 68.7% 56.7% 59.6%
Rightto-Work State 67.7% 67.9% 69.7%
Availability of Long erm Financing 67.7% 58.5% 56.5%
Low Union Profile 66.3% 75.4% 7%
Proximity to Suppliers 64.3% 63.6% 66.7%
Accessibility to Major Airport 58.6% 50% 50%
Raw Materials Availability 52.6% 61.5% 62.3%
Availability of Unskilletlabor 47.8% 45.4% 50.6%
Railroad Service 32.4% 36% 28.9%
Waterway or Ocean Port 24% 21.9% 20.2%

Accessibility

SourceArea Development

5.1.5 High Levels of Congressional Support
lfy2adG Fftf NBaLRyRSylda KAIKEAIKGSR GKIF G al NEB
{SYF{i2NJ . I NBDFNF aAldz alAiAz ¢ DONEnteONEmhdstapdod 2 ( KS
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SEFYLX S5 NBaLRYRSyi{a SYLKIF &AT Seelyihglpful in priorNEB £ | v F
rounds of BRACIhere were reports that Congressman Hoyer was instrumental in removing

Indian Head from the list of bases to be closed in 1¥%enator Mikulski was routinely praised

F2NJ KSNJ STFF2NlIa Ay FTR@20F0Ay3 F2N al NBEf I yYRQA
the BRAC Commission for why these bases and programs should stay in th@staddl,Senator

Mikulski was viewed askay ally to members of the defense community in Maryland who crucial

to bringing cybersecurityesources to Maryland. For example, Senator Mikulski recently
introduced a bill, along with Senator Cardin, to make the cyber command at Fort Meade be a
combatart command?® Making the cyber command a combatant unit, as discussed further in

Section 5.3.6, would bring more higlaying jobs to MarylandWith Senator Mikulsk2 a

retirement, however, there is some uncertaintggardingk 2 ¢ ¢St f al NBEf be/ RQa A
represented in a new round of BRAC.

hyS YSI&adzaNE 2F K2¢g adzLI2NIAGS al NBEflyRQa RSt S:
AYRdAzZZAGNBE Ada (2 SEIFYAYS (KS Ol Ydnktoksahgdelyatgsi NA 6 dzi
According todata gatheredfrom the Federal Election Commissi¢REQ and compiled by the
independent Center for Responsive Politics, members of the defense industry give heavily to
Maryland representativesn the 2014 midterm election cycle, Senator Barbara Mikulski received
$151400 in donations. While the averageS.Senatorreceived $46,473 in donations from the

defense industry, Maryland senators received an average of $80%200\ YA f I NI € = a | NE
delegates in the House of Representatives received $54,527 on average friansele
contractors, compared tthe national average 38,796 for alCongressionakpresentativeS?!

5.1.6 Educated Workforce

Maryland has the second highest percentage of residents withlaO K Sdeg@edJarid the

second highest percentage of residsnwith an advanced degrég.Additionally,a I NBf I Yy RQa
colleges and universities are highly ranked, especially fdemand STEM majorBocus group
respondents and intervieweesindicated that Maryland workers graduating from these
institutions are higkquality and in high demandJiaryland has twagyraduateschools ranked in

the top 25 forengineering. The engineering program Ete Whiting School of Engineering at

Johns Hopkins tiversity is ranked 21 in the nation, and the program at the University of

48 partlow, Joshua. "Indian Head Vulnerable to Base Closure." Washington Post. 3/6/2005. Accessed December 20,
2016. http://www.washingtonpost.com/wgdyn/content/article/2005/03/25/AR005032502505.html

“Williams, Katie Bo. "Lawmakers Push to Elevate Cyber Command in Senate Defense Bill." The Hill. May 25, 2016.
Accessed December 20, 2016. http://thehill.com/policy/cybersecurity/281282nakerspushto-elevatecyber
commandin-senatedefensebill

50 Center for Responsive Politics. Defense: Money to Congress. 2015. Accessed November 11, 2016.
https://www.opensecrets.org/industries/summary.php?ind=D&cycle=2014&recipdetail=H&sortorder=A&mem=Y &
page=4

51 bid.

52US Censug&ducation Attainmenfor States Fact Sheet. 2015
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Maryland, College Park is ranked"®4 Additionally, Maryland has several strong cybersecurity
programs at its colleges and universities. Maryland has 17 colleges and unigersitiied by

the NSA and Department of Homeland Security as a Ceft&cademic Excellence in Cyber
Defense more than any other state Additionally, the University of MarylanBaltimore County
(UMBC) is one of only 15 schools nationwide to hold & designation from the NSA and DHS as

a fouryear Center of Academic Excellence in both Cyber Defense Education and in Information
Assurance Educatio.

Having quality schools is important, as Maryland is a sheteretainsmanyits college graduates.
According to a 2013 study conducted by the Federal Redgark of Boston65.8 percent of
college graduates graduating from Maryland institutions in 2008 lived in Maryland one year after
graduation®® However, this proportion is decreasing, as highlightelligure23 below.

Figure23Y al NBf I yRQa wSGSydGA2y 2F /2tfS3S DNI Rdz i

Region Class of 199: Class of 200( Class of 2004
Maryland 78.4 69.5 65.8
United Stateqaverage 72.1 69.2 69.4

Sourcefederal Reserve Bank of Boston

As shown irFigure23z G KS LINBPLI2 NI A2Y 2F 3INI RdzZ 6§Sa FTNRY
remaining in state has dropped steadily from 1993 through 2008, and has fallen below the
national averageOne reason fothis decline is thaMaryland may be a victim of its own success.
C20dza 3INRdzL) LI NIAOALIYyidla YR AYUSNWBASSHSSa NBL
and universities as highuality. However, this quality is likely not noticed by onlystiate

employers, and the declining proportion of Maryland graduates remainisgaite is likely due

to out-of-state employers outompeting Maryland employeia hiringthis talent.In the Middle

Atlantic region, most recent graduates (54 percent) who movedoduhe statein whichthey

graduated cited employment as their primary reasérOther reasons included moving to be

By pbSga YR 22NIR wSLENI® a. Said 9y3IAYSSNRARy3I- { OK22f & dé
schools.usnews.rankingsandreviews.com/bgsiduateschools/topengineeringschools/eng

rankings?int=a74509.

4L1 50 540{ !/kdzZNNBy (i bl adAaAz2ylf /19 5SaA3ylFiSR LyalAGdziazyada
NSA. 2016Accessed December 20, 2016.

https://www.iad.goVv/NIETP/reports/current_cae_designated_institutions.cfm

55 bid.

%a2RSA0GAY 23 RetaihitRecent{Cbllage Gridbates in New England: An Update on Current ®rénds

New England Public Policy Center Policy Brie¥2. 2013

57 1bid.
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closer to family (9.6 percent), fimth cheaper housing (5.2 percent), and othemspecified
reasons (31.1 percenty.

However, this doesiot mean that Maryland is an unattractive place to locate. An analysis of
American Community Survey data by City Observatory found that the Washjrigt@nand

Baltimore metro areas exhibited some of the highest growth rates in the number-ab2%}-

year-olds with college degre€es. The analysis found that thenumber of young, educated
residents increased by 36.3 percent in WashingtorC.,, between 2000 and 2012, the sixth

highest growth rate in the natiorOver this same time, the I £ § A Y2 NBX amduntha® | NS |
young, collegeeducated residents increased by 32 percent, the eighth highest growth rate in the
nation 8°

5SaLIAGS GKS | dztolleged @nd iniersiigsdiiefbdus/gRo@xespondentsand
interviewees indicated that one problem with thes
institutions is that they are concentrated in Qeal ,

i government] find ways to elevate
Maryland, and the labor pool is often reluctant to move | 4 petter distribute education
areas such as Frederick County or Southern Maryld fom central Maryland out to
Respondents indicated that it was difficult for compani| | exington Park, to Aberdeen, or to
in rural areas to compete with the high salaries | Frederick."
Baltimore and the Washingto.C, suburbs. Additionally,
respondents mentioned that workers, especially younger workers, are interested in living in a
location close to nightlife, museums, and other amenities that are frequently lacking in rural
areas.

"It's important that [the Maryland

However, focus group parigants from Southern Maryland indicated that they were having
some success in attracting skilled workers to live in the reg@amarily due to a lower cost of
living. Focus group participants cited the cost of housing as one of the main attractants to th
region. Howeverparticipants indicated thateven with this skilled workforce, it was difficult to
grow the local economy because the residents generally commuted to the Washimgon
suburbs for higher salaries. For examples number of employedCalvert County residents in
2015 was 45,466 However, on average in 2015, only 22,639 people had anitihin the
county® This means that only 49.8 percent of the workforce in Calvert County had a job located
in the county. Thislisparityindicates thateven when the workforce does locate in more rural
areas, there are still significant challenges in building up the local economy.

58 |bid.

¥/ 2NINRIKGSE W2Sd a¢KS |, 2dzy3 FyR wSadtsSaa FyR GKS bl iAz2)
60 |bid.

61, 9 | LabororceData by Gunty, 2015Annual Aeragesb¢ [ 201t | NBIF | ySYLX 2&8YSyd {dl
2 [{® 4b!L/{ LYRdAGNASA o0& DS DEmMHILILENS of Efloynent Bndzd 0 NE [ SO
Wages 2016.
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5.1.7 Existing Military Personnel

The number of military bases in the area means that Marylandnieasy veterans and retired
military personnel in the workforceAccording to the most recent estimates from the BLS,
approximately 428,000 verans live in Marylan&3 As discusse
in Section 4.4, there were 54,641 military retirees living in { . . ,

. i ) with grandiose ideas, but
statg in 2014.Interviewees ment|onled that any Maryland you need someone else who
businesses, such as Lockheed Maztii Battelle, drawheavily | ynderst ands the roles [in the
on this talent pool.These bisnessedook to hire veteranand | mijlitary] to make it work. 6
military retireesdue to their familiarity withDoDoperations and
trends, and are viewed as a way to give companies a competitive advantage when bidding for
new work.However,despite this preference, the unemployment rate in Maryland for veterans
is 7.2 percent2.6 percentage points higher than the national average of 4.6 perékifhis
suggests that there may be a problem in linking veterans and retired military personnel to
businesses looking to hire therMaryland has an advantage over other areas with the number
of military personnel in the state, and reducing the veteran unemployment deliscussed
more in Section 8, in the state is one way to capitalize on this dineng

O07A EAOA A 1160

5.2  Weaknesses

5SaLIAGS GKS &l NDBobier$ide laddEcame, phidicipdnty tReCiatus groups

and interviewsnoted that the state could still improvein certain areas! f 4 K2 dzZ3 K al NBf |
infrastructure was hailed as a strength, respents identifiedseveral issues with it. Additionally,
respondents noted a shortage of skilled workers, a lack of ppbMate partnerships and
incubators, as well as a relative shortage of venture capital compared to other Statass group

participani | YR AYUSNBWAS$SSa I GBS ydzYSNRdza &dz33Sai
SO2y2Y@& | YR I RRNBaa ThekeNdldtiony dReQiicussesl where felevad in ©

this section and areiscussed in detail in Section 8.

5.2.1 Infrastructure

Although respondents praised tihelS 3 AagcgsQta ports, airports, and interstates as a strength,

Y2ad KAIKEAIKISR ASOSNIf A& atuesargesticonfolaimdwi® f | Y R ¢
al NEflIyRQa (NI FFAODP CNIFFAO 41 &
Fa aF GAO1TAYy3 (GAYS 02Y0dé wSalLR
traffic threatened to drive key businesses away due to delays in
shipping or difficulties recruiting emloyees due to long

commute times.Traffic was most commonly cited as a concern around the Washington, D.C.
suburbs. For example, thedlt 1 O2 NNAR2NJ 61 & RSAONAROGSR Fa KI JA

"People fly in to interview for
a job, and all they see is BWI,
their hotel, and the traffic."

B, [ { @ a9 YL} 2 eor&ierans Suminadg: TableBA. Employment Status of Veterans 18 Years and Over
08 {GF3dST Hnmp ! SN ISadPE HAMCOD
64 |bid.
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According to a 2016 report by TRIP, a national trangpion research group, 16 percent of the
ailGSQa FTNBSGI @& |y Rrsé&dtdyNdgestas in 2014 darBightte m&rBing g A £ &
rush hour, while 24 percent were congested during the evening rush $otinis number

increased slightly from 2013, an®Pestimatedd K G (G NI} @St 2y al NBEf | yYRQA&
percent by 203(s more people move to the stat&he TRIP report indicated that two of the
YIEGA2y Qa Y2aid O alacatadinh&Madgdsddegion Washing®nD.C, was

ranked 1t in traffic cost per commuter, with traffic costing each commuter in the MSA $1,834
annually and causing 82 hours of del&/Fhe Baltimore urban area was ranked"d6 terms of

costs per commuter, costing each commuter $1,115 annually and causing 47 hours of delays.
Figure24 displays the top 30 bottlenecks as ranked by Mary@d { G 0S | A3IKgl & | R
using duration, intensity, frequency, and average length of congedt®rD, a 35mile highway,

has six bottlenecks listed, for a total of 48 miles (19 miles southbound and 29 miles northbound)

of bottleneck.A separate bétleneck identifiedwhere I1-495 and I-270 intersectis listed as the

worst bottleneck in the state.

BS¢wLt ® aYSSLIAY3I al NBflyR az20AftSY t NRPINBaa -Mahkined Kl f f Sy 3
¢ NJ y &L NI I §Ait2 Fapdr. 2016 SY dé 2 K

6 The cost to the average consumer is calculated in terms of the value of the travel time delay and excess fuel
consumption. The travel time delay is estimated to#i&.67 per hour of person travel and $94.04 per hour of truck

time. Excesfuel consumption is calculated using the average cost per gallon for gasoline and diesel in each state.
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Figure24: Maryland's Top 3raffic Bottlenecks2014

Average

. : . Avere_lge Max

Rank Location Route Direction Dura1_|on Length
(Mins) — miles)

1 I-4951L@ I-270 Sour [-495 Inner Loop 168.75 12.3
2 [-95 OL @ Greenbelt Metro I-95 Quter Loop 125.5 19.46
3 [-95N @ MD-100 Bt 43 [-95 Northbound 120 9.41
4 I-270Spur S@1-270 I-270 Southbound 111 10.78
5 MD-295N @1-195 MD-295 Northbound 138.5 13.21
6 MD-295N @MD-175 MD-295 Northbound 150.5 8.66
7 [-6950L @ Edmondson Ave/ Bdt  1-695 Quter Loop 121.5 8.82
8 I-695IL@|-795 Bxt 19 I-695 Inner Loop 122.25 8.68
9 [-695IL@ MD-147/ Harford I-695 Inner Loop 159.25 10.43
10 MD-295N@MD-197/EXT111 MD-295 Northbound 169.75 6.33
11 1-695IL@MD-41/ Perring [-695 Inner Loop 107.25 7.59
12 1-950L@US50/ Ext 19 I-95 Quter Loop 107.75 5.7
13 1-270locd N@MD 124 [-270 Northbound 126.5 4.17
14 1-95S@I-495 Bt 27-25 I-95 Southbound 92 5.43
15 195IL@MD-214/ B4t 15 [-95 Inner Loop 101.75 5.15
16 MD-295S@MD-1931 MD-295 Southbound 94.5 7.76
17 MD-295S@ Powder Mill Rd1 MD-295 Southbound 97.5 52
18 1-695IL@I1-83/ MD-25/ Bxit 23 I-695 Inner Loop 86.5 6.6
19 1-6950L@ US40/ Exdt 15 I-695 Outer Loop 82.5 6.68
20 1-270N @ MD-80/ Ext 26 I-270 Northbound 85.25 8.02
21 [-F95IL@MD-4/ Pennsylvania [-95 Inner Loop 105.25 7.25
22 MD-295N @MD-1001 MD?295 Northbound 87 6.11
23 |-495IL@MD-97/ Georgia [-495 Quter Loop 100.75 3.5
24 1-270S@MD-109 Ext 22 I-270 Southbound 78.5 4.15
25 |-270N@MD-109 Ext 22 [-270 Northbound 96.75 8.67
26 |-495CQGN @ MD- I-495 Quter Loop 122.25 5.48
27 MD-295N @ Powder Mill Rd1 MD-295 Northbound 85 3.16
28 |-l270N@1-70/ US40 I-270 Northbound 68.75 8.06
29 |-270locd S@I1-270 [-270 Southbound 82.5 4.53
30 I-695IL@MD 26 I-695 Inner Loop 107.75 6.24

SourceMaryland State Highway Administration

Figure25, from the Maryland Department of Transportatioeh‘ows the average congestion on
GKS aidldSQa FTNBSo!I &a eveiimgrushhdiNBm &:@RVEH:0RRMNA v 3 LI
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Figure25: Average Evening Rush Hour Congestion within Maryland

Baltimore-Washington Region Inset

-'—,.’——.\‘__

Notes:
- Based on Travel Time Index (TTI), the ratio of the average
travel time to the free flow travel time of the segment.
- For example, a TTI of 1.5 means that a trip that takes 10

will take 15 minutes in

fes in uncong
average peak hour traffic.

Legend

Uncongested (TTl < 1.15)
Light (TTI 1.15- 1.3)
High (TT11.3-2.0)
Severe (TTI > 2.0)

Non-Freeway/Expressway Sections

Source: MDOT

In Southern Maryland, traffic on bridges in the area,

especially th8. Route801 Harry Nice

Bridge connecting Maryland and Virginand the
Maryland Route 4 Thomas Johnson bridge cating
I £t @SN [/ 2dzy (& |, ywasnotediahd
emphasizeds a significant weakness to businesseg
the area. Several respondents indicateédat they
thought high traffic would push businesses into Virgir
since businesses would be unable ¢byron the bridge

“If | was the one or two other
energetics programs...and | wanted to
take the [energetics] mission away
from Indian Head, | would use [the 301
bridge] as a reason for the Department
of Defense to move that mission
somewhere else."

for shippingtheir goodsquickly. Several respondents

from Southern Maryland indicated that updating the bridges, especially the Route 301 Bridge,
was the number one thing the state could do to help support economic growth and diveisiiica

in the region

OnNovember 21, 201,650overnor Hogan announced plansonstruct a new Route 301 brid§é.
The new bridge design addresses many of the concerns raised by focus group participants and

57a 5 ¢ ! Qbvermor Larry Hogan Announces $765 Million for New Harry W. Nice Memorial ®édge!

December 21, 2016 ahitp://www.mdta.maryland.gv/nicebridge/n
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interviewees familiar with the bridgdhe new bridye will have four lanes of traffic instead of the
existing two lanes, will have a median between the northbound and southbound lanes, and
includes plans for a bike and pedestrian péth.

Aside from transportationfocus group participants and interviewees identifibdoadband
internet accesss a critical piece of infrastructure in need of updating across the dv&teyland

has extended broadband access to many rural areas. For example, in 2015, the state completed
linking the Eastern Shore and NAS Patuxent River to an existing broadband network terminating
Fd b!{! Q& 2Ffft2LJa LafllyR CfA3aIKG CFLOAtAGE AY
everywhere?® Respondents from Southern Marylasapressechow difficult it was to entice
businesses to locate in the are@ven next to a military baseconsidering thgpoor access to
high-speed internet.Indian Head was mentioned as one place with especially poor broadband
access, as the broadband cable laid alongyéend Route 210 stopped at the outskirts of Indian
Head and did not extend to the Naval Surface Warfare Céhterspondents praisiéthe efforts

of D2@GSNY 2N | 231 yQa FTRYAYAAUGNI GA2y { Bpeddieahyi A y dzS
mentioning his vigs to Indian Head and commitments to increase broadband access timere.

fact, Indian Head recently received a state grant to pay 69 percent of the cost of extending
broadband access in the towimcluding to theNSWC'! State funding is critical, becauseunties

often do not have the funding necessary to be able to build broadband netwérks.

I+

Thelack of reliablebroadbandaccess posesmaajor hurdle for the type of highech industries
(e.g.,cybersecuritythat are growing in the state. Even when brdihd access is availablea

city, it can be difficuliand costprohibitive to retrofit old buildingsto access the broadband

network. Focus group participants in Frederick noted this as a challdrajethey face in

attracting new businesses to a downtawfilled with older buildings.Most respondents
throughout all focus groupsited broadband internet aslzarriertoa  NBf Yy RQ&a SO2y 2 YA
and diversification, and hoped the state could do more to ensure all areas gained access.

The topic of acess to water and sewer infrastructure varied across the state. Respondents from
south-central and western Maryland did not mention this as an issue. In fact, several respondents
from Frederick said access to water was oné &€ S NJBt@rigths/ 43 dallowedthe areato

68 |bid.

85 St Y NJJRublie¢\Waotks @pproval enables Md. broadband expagidbn 5 SY | NI b2¢ {iGF FF wS)
6/19/2014. Accessed February 1, 2017.
http://www.delmarvanow.com/story/news/local/maryland/2014/06/19/broadbandxpan$on/10903473/

Php2NNAEAE W2aSLIKP a¢2y wSOSAGPSE& DNIyd YR CdzyRAy3a F2NJ (
December 21, 2016 &ittp://www.thebaynet.com/articles/0716/townreceivesgrantand-fundingfor-fiber-optic-

cable.html

" bid.

2 KFNISa /2dzyie L¢ S5AGAaAz2yd GLYF2NNIGAZ2Y ¢SOKyz2f238 C,
http://www.charlescountymd.gov/sites/default/files/fas/it/strategic.pdf
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attract life sciences businsss. However, focus group participants and interviewees from
Southern Marylandndicated that water and sewer access was lackMgst water in Southern
Maryland is drawn from aquifers, and the state goweent places restrictions ohow much
water local jurisdictioncan withdraw. Focus group participants stated that one way the state
could encourage growth in the region would be to loosen the restrictions on aquifer drainage.

ax
ety

Sewer issues in SouthernMaf | YR gSNB (GASR KSI@gAate G2 GKS
areas into one of four tiers depending on the sewer access:
A Tier 1: Areas currently served by sewers,
A Tier 2: Areas planned for sewer access,
A ¢CASNI oY [FNBS f 20 {RSHIBS 2LIVSy 18S UIYARO GINDIENS & & >
A Tier4: Preservation and conservation areas where only minor subdivisions are on"deptic.

The tiers limit where development can occur, and focus group participants noted that many
farmers were upset because theirlandisé@ladsTA SR Ay ¢ASNI nX fAYAGAY3
land to a developer. In effect, the Tier Program has made it more difficult to develop in heavily
rural Southern Maryland, focus group participants stated. Asexample Figure26 showshow

land in Charles County is classified as of July 201iér 4 land comprises 65 percent of the total
acreage in the county, making future growth and expansion difficult outside of areas already
classified as Tier 1 or Tier 2. The Tier Program can be especially frustrating to landowners in Tier
4, as their lad may directlyborder Tier 1 land and be able to be connected to existing sewer
systems witHittle difficulty.

7 Maryland Department of Planning. "Implementation Guidance for The SustainadetiGand Agricultural
Preservation Act of 2012." May 22, 2012. Accessed January 3, 2017.
http://planning.maryland.gov/pdf/ourwork/roundtable/20120524/sh236implementationguidancevl.pdf
74 Charles County Maryland. "PGM Maps." Accessed January 3, 2017.
https://www.charlescountymd.gov/pgm/rim/pgrmaps
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Figure26: Tier Program Land Designation in Charles County, July 2016

Legend
@D Tier 1 (30,316 Ac)

Tier 2 (20,785 Ac)
Tier 3 (52,343 Ac)
@D Tier 4 (191,194 Ac)

NOTE:
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rony
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+ — e

1 A .
recommendations for Sewer Service Area. (To be a TOR
roceiving aroa )

2. Areas will include Tier 4 doesignations to be determined
pending rezoning actions used to imploment the plan.

0
Juys22006 00 % e

Source: Charles CountyD Government

Water isues are not limited to Southern Marylarnttbwever; nterviewees fromthe Aberdeen

Proving Groundreal f 482 YSY A2y SR GKS | @LFLAtlroAftAGE 2F g1
'y A&aadzS dzLJ KSNBE 0SOldzaS ¢S 3S0 CurentyiHarréd 2 dzNJ
County receives the bulk of its water from Baltimore City. | N¥ 2 NR / 2dzy & Qa SE
sources will be able to handle projected population and development until 2088oviding

additional water to the region will not be cheap, and may be a challenge sooner than expected if
Aberdeen Proving Ground expands, perhaps as a result of a future BRAC round.

5.2.2 Zoning and Land Use Regulations

In addition to infrastructure itations, respondents, primarily fron®outhern Maryland,
indicated that zoning and land use regulations at the state level made it difficult for them to
develop new areas for businesses to locd&tecus group participantsom Southern Maryland
indicated that zoning was difficult, and that county governments in all three counties had a
difficult time properly zoning industrial areaSouthern Maryland focus group participants
indicated that the current zoning rules, where the county handles zoning, wasgstrictive, and
argued that local jurisdictions shoutderseezoning in their towns.

BdzY SNE . NBYF® &l FNF2NR al @& bSSR bSg 21 GSNI {2d2NDODSa Ay i
10/3/2013. Accessed January 30, 201ffp://www.baltimoresun.com/news/maryland/harford/belair/pkag
water-systan-100420131003story.html

¢ bid.
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C20dza 3INRdzZLI LI NIAOALI yiGa FNRY {2dziKSNY al NBf I
designationsthat the state adopted make it too difficult for landownerto develop their

properties. Critical Areas encompass all land with 1,000 feet of theviigér mark of a tidal

wetland, such as the Chesapeake Bdere are numerous restrictions on land use within Critical

Areas, even if the land will not be redevelabhdor example, trees, shrubs, and even vines of any

size are considered habitat in Critical Areas, and require paperwork and planning to remove, even

for dead trees.’ Focus group participants stated thahdse restrictions inhibitSouthern
MarylandcountiesQ | @oAdivetsifydand grow their tourism industrieas landowners have a

KFNR GAYS RS@St2LAYy3 ySIN 2yS 27F {linitngkne Ny al I
NEIA2yQa dzaS 2F 2yS 2F Alda o0Said iveESi aspedilp a Ay K
sinceSouthern Maryland, as discussed further in Section Baee reliant on DoD contracting

FYR GKS NB3IA2Y Qahanvothéraréas Ndhestagga G f f F A2y a

One business owneidentified through the business survey St & G KI G0 al NBf | yYRQa&
regulations were overly strict, and stated that if the State of Maryland was not providing tax
credits to their business, they would move to either Pennsylvania or West Virginia, where
regulationsare laxer. The interviewee stated that there was no single regulation that could be

lifted to better support local businesses, but that tbheerallbusiness climate needed to change

to incentivize local businesses to stay. The business owner stated that the burdempliance

with environmental regulations was difficult for their relatively small business, and that
compliance paperwork required a significant time commitment.

5.2.3 Worker Shortage

l f K2dAK AYyGSNWBASSSSE YR LINIAOALIyGaA Ay (O
univgrsities graduated highly skilled workers, th e & i gEm beiean e ey
consistently noted that n_ot enough workerl srem graduates] we're pushin g out of
graduated each year. Engineers were the M{ oy schools [and our needs], as well as
commonly citedneeded profession, along with all ensuring there are people coming to
YFYYSN] 2F L¢ LINRTS3&aA 7 Maryland because you can't just fill the |a I NB £ |
growing cyberscuity industry.  Participants| state's needs] with entry -level positions."
mentioned that the demand growth for cyber
security jobs was not solely driven by military bases, but also by the technical supporting
industries, such as healthcar&.shortage of skilled workers is important not just to enstinat
Maryland businesses have enough workers; one interviewee noted that a shortage of skilled
workers ould have consequences in a future round of BRAC. The interviewee sietied
Maryland has a shortage of cybersecurity professionals compared th@natea, there is a risk

that Maryland2 & Y Jrbgkaing dedid béransferred to the other area.

M yyS | Ndzy RSt / 2dzyieéd GaCNBljdzSyidfe !'a1SR vdzZSadA2yay /[ NRI
http://www.aacounty.org/departments/planningand-zoning/development/frequentlyaskedquestions/
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One shortagethat almost all respondentsdentified was a lack of workers with security
clearances. Although respondents understood and agreed with theirements for security
clearances, the requiremetimits the number of workers able to work on military bases or with
federal clients. Onsolutionthat many respondent&entified is a continuationand expansion

of Project SCOPE (Security Clearance Overview
and Preparation Education) carried out through
A AmmEl e — the Fort Mgade AIIianceProject.SCQPE serves as
don't want to hire someone on contingency an educational resource, primarily for high
and have the salary expense until they know school and college studentthat describes the

they can actually put that person on a security clearance pcess and increases
contract.” awareness about what steps students can take
while young to prepare themselves for a security
clearance.Respondents believed that education was critical to increasing the rate of skilled
workers in Maryland with a security clearanbecausemany people who are eligible for a
security clearanceid not undertake the process to obtain one, despite the associated increase
in pay that often accompanies a clearanRespondents theorized this was due to a combination
of people not knowingenough about the benefits of having a clearance and viewing the
application process as too difficult or lengthihose espondents familiar with Project SCOPE
indicated that the programhas helped educate people on both the benefits and application
proces and thereforenas increasethe number of people who would apply farclearance

"Small and medium size businesses are
struggling to compete because clearances

In addition to the benefits of Program SCOPE, one interviewee, identified through the business
survey, highlighted the existing NSA and DoD internship programs as wayth&y develop a
workforce in Maryland to with security clearances. These internships frequently provide students
with security clearances. Because students already have security clearances from the internship,
they are able to be hired andeginworking on projects immediately after graduation. This
approachbenefits small businessdisat would otherwise be forced to hire a recent graduate on
contingency

An additional causeited forworker shortage in the region is the high cost of living and associated
quality of life. Maryland wa identified as a very expenswe state to live in, especially compared
to neighboring Pennsylvania and portions
Virginia. Taxes were consistently identified as ‘It somebody got into the m'“ta.ry at a

. . .| pretty young age, they could retire with
factor driving skilled workers out of state, especia :

- . P < another 10 or 20 years on their career.

Value_d military personr_lel. Maryla@ia it E However, they could go to North or South
pensions and other retirement plargas notedas | carolina and not have any of their pension
being too high. One interviewee at a military| taxed.”
alliance who is in regular contact withvarious
O2YLI yASa adlrdiSRY GéKIFIG 6SUNBE KSIENARYy3I Aa GKIF G
companies when they are trying to recruitSeveral respondents indicatedat when military
personnelreach retirement age, they inevitabiigoveout of state These retirees movio states
with lower taxes such as Pennsylvania and Delaw#&® mentioned previously, retired personnel
and the benefits that they can bring to companies are a competitive advantage to the state.
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However, the loss of so many military retirees means that Marylandssing out on a potential
stream of workers.

For some areas across tiséate, the need for a high wplity of life was identified as a major
"One of the chal Carderock T roadblock for economigrowth and diversificationin

ne ot e chafienges Larderotk Nas, 1 g 3 12 y RSy 13 Q SELISNA Sy OSas &2
being in Montgomery County, is cost of .. .. . .
- . live in bigger cities, such as Baltimore or Washington
living. When a person comes in, they . .
have to setile in that area. which is a D.C., and did not want tcommute long distances.
desirable but expensive area. The | Respondents from all areas across Maryland identified
laboratory can't do much to help them." a need for more public transportation, specifically
citing the need for more rathased transport, such as
light rail, commuter rail, and MARC trains. Additional focus shoulthigodeveloping urban
centers across the stategs respondents believedhis would attract and retain millennial

workers.

To understand potential shortages facing the defense industry in Maryland, the RESI team used

its proprietary Predictive Regionalcupational Matrix (PROM) tool. The PROM tnobrporates

data from the BLS OES database, information on job openings and separations at the regional

f S@GSt FNRBY GKS . [{ W20 hLISyAy3aa IyR [ 062N ¢dzN
economy, as reported in Sectidrof the Cluster Analys, to map forecasts at the industry level

to occupations’® Figure27 RA aLJ I €4 GKS twha G22fQa FT2NBOI ai
related occupatios for the next three years (201Firough2019). Separations occur whenever

an individual retires or changes industriswhen a new job is created.

Figure27: ForecastedSeparations for ComputeRelated Occupations, 2012019

Separations Separations Separations 3 Year Annual
in 2017 in 2018 in 2019 Total Average

Separations for Computer
Related Occupations
Source: RESI

8,434 7,446 7,368 23,248 7,749

As seerin Figure27, w9 { LQa twha G22f LINR2SOGa GKIFG GKSNE
computerrelated job openings in Maryland between 2017 and 2019. These openings may be

filled by hiring recent college graduates, hiring workers from out of state, or recruiting vgrker

from other occupations. As evidence of the worker shortage in Maryland, the Maryland Higher
9RdzOF GA2Y [ 2YYAAdaArzy oal 9/ 0 NBLR2NIa GKIFIG Ay

8Regional Economici dzZRA Sa Ly adAddzisS 2F ¢
I 0

SNEAGE® GC¢KS L
LYRdzAGNE /fdzadaSNBR Ay GKS {dGFd$S R

P& HAMT
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al adSNDas I yR 520102 NiftheseRe&eat §BdSateslFonndBmplogmemR S R ®
in Maryland in computerelated occupations, there would still be a deficit of 2,618 job openings
that would needout-of-state workers orworkersfrom other industriego fill them.

To understand theskilled workforcessues facing compas in the DoD supply chain, the RESI

team surveyed companies in the supply ch&iRespondents to the survey indicated that they

faced difficulties in hiring qualified workers. As showFigure28, only 31 percent of companies
AYRAOIFIG0SR GKS& KIFIR aday2 RAFTFAOdzZ Gé¢ Ay KANARYy3I g
employees were more likely to indicate they had no difficulties finding workieas larger
companies! For example, companies with & 10 employees indicated that they had no

difficulty finding qualified employees nearly twice as much as expected. Conversely, companies

with 51to 200 workers responded they had no trouble finding qualified candidates half as often

as expectedLarger companiemade up of more than 10 workergere more likely to indicate

they had trouble finding qualified evkers.

Figure28: Difficulty Finding Qualified Workers by Company Size

. A Lot of Difficulty ~ Some Difficulty No Difficulty Total
CompanySize 4 % 4 % # % 4 %
1 3 3.13% 7 3.68% 18 13.95% 28  6.75%
2-10 34  35.42% 67  35.26% 64 49.61% 165 39.76%
11-50 34  35.42% 72 37.89% 36 27.91% 142 34.22%
51-200 19 19.79% 31 16.32% 9 6.98% 59 14.22%
>200 6 6.25% 13 6.84% 2 1.55% 21  5.06%
Total 96 100% 190 100% 129 100% 415 100%
Percenageof
Companies with 23.13% 45.78% 31.08% 100%
Dependency Level

Source: REBlsiness Industry Survey

Companies were also asked about their recent hiring decisigsre29 shows how the difficulty
companies have had findirgalified workers varies depending on the recent hiring trends in the
company. In general, if a company had been hiring recently, they were most likely to mention

®Maryland Higher Education Commission. "2016 Data Book: Creating a State of Achievement.” 2016. Accessed
January 3, @17.
http://mhec.maryland.gov/publications/Documents/Research/AnnualPublications/2016Databook. pdf

80 The survey methodology is discussed in Section 3.4.

81 This crosgabulation is presented where the columns sum to 100%. Therefore, the expected percentage f

given cell, assuming no relationship exists between the two tabulated variables, is located atilgbtfander

the total column. For example, businesses with only 1 employee make up 6.75 percent of the responses in the
business survey. Therefoiiéthere were no relationship between business size and difficulty finding qualified
workers, we would expect to see all percentages in the first row be close to 6.75 percent. The results indicate that
there is likely a relationship between business sizé difficulty finding qualified workers.
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having a lot of difficulty finding qualified workers. Comparitest had not recently beenihng
were more likely to indicate that it was easier to find qualified workers.

Figure29: Difficulty Finding Qualified Workers by Company Recent Hiring Decisions

A Lot of e -
Recent Hiring Difficulty Some Difficulty No Difficulty Total
# % # % # % # %

Company haBeen
HiringRecently
Company i€onsidering
Hiring

Company haslot Been
HiringRecently

Total 96 100% 189 100% 129 100% 414 100%

73 76.0%0 115 60.8%% 47 36.43% 235 56.76%

7 7.2%% 15 7.94% 6 46%% 28 6.76%

16 16.60 59 31.22% 76 58.91% 151 36.47%0

Percenageof Companies
with Dependency Level
Source: RE8lusiness Industry Survey

23.19% 45.65% 31.16% 100%

Companies responding to the business survey were asked what proportion of their revenues was
reliant on DoD fundingThese selfeported dependency scores are reportedFigure30 and
roughly broken into thirds for intuitive reportind\s seen ifrigure30, 32 percent of respondents
reported that between 70 and 100 percent of their revenues were dependent on DoD funding,
and an additional 10 percent of respondents indicated their businessireheDoD funding for

35 to 69 percent of their revenues.

Figure30: Reliance on Department of Defense Contracting

Dependency on DoD Contractin Frequency Percentge
High Dependenc{70-100%) 158 31.98
Medium Dependency35-69%) 50 10.12
Low Dependenc{0-34%) 286 57.89

Source: RESlusiness Industry Survey

Figure31 shows how the difficultyof hiring qualified candidates varies by reliance on DoD
funding. Critically, companies reporting a high level of dependency on DoD funding were more
likely to have dot or some difficulty finding qualified candidates compared to businesses which
reported having a medium or low dependency on DoD funding. This indicates tHheaitisenost

in demand such as programming skiled security clearancedyy the DoDand ts contractors

are in short supply in Marylandtrategies for increasing the number of qualified workers in
Maryland is discussed in more detail in Section 8.
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Figure31: Dependency on DoD Funding by Difficulty in Hiri@galified Employees

High Medium Low Total

Difficulty Hiring Dependency  Dependency  Dependency

# % # % # % # %
A Lot of DifficultyHiring 38 287% 10 2222 47 20.61% 95 23.46%
Some DifficultyHiring 66 50% 22 48.8%% 96 42.11% 184 45.43%
No DifficultyHiring 28 21.21% 13 288% 85 37.280 126 31.11%
Total 132 100% 45 100% 228 100% 405 100%
Percenageof Companies 32.59% 11.11% 56.30% 100%
with Dependency Level

Source: REBlusiness Industrgurvey

Despite the difficulties finding qualified workers, only 3.5 percent of busindbs¢sesponded
to the survey noted that they expected to decrease their hiring rate in the future, indicating that
if Maryland increases the supply of qualified wers, there will be plenty of jobs available.

5.2.4 Lack of Publid’rivate Partnerships for Workforce Training

One commonly cited solution to help train a workfortat wouldYSSG al NBfF yRQa
needs is the creation of more publjicivate partnerships.Publicprivate partnerships are
partnerships between the public and private sectdrheyhave become a common tool to handle
workforce development iad training across the country because they connect employers who
struggle finding qualified candidates with workers who have trouble finding fedirsexample, in

2010, President Obama launched a nationwide publidA @I §S LI NIYSNEKALI O
AMS NA OF Qa Cdzidz2NB¢ GKI G O2yySOGSR O2YYdzyAde O2f¢
to make education reflect the skills needed by employétdnder the program, businesses work

with community colleges to design curriculum so ts&idents inthe programs graduate with

the skillsthat employers actually need, limitin§ Y LJt 2 de&dhaEp@vide costly training and

SY KLl y ORA Y Jobpgraspz&sS fodud group respondents and interviewees did mention that
Maryland has a number of publprivate patnerships already in place for workforce training.
However,as noted previously in Section 5.2.3, Maryland employers are having a difficult time
finding qualified workers. Respondents noted that one reason is that existing fpublate
partnershipsare not asrobustas they need to be and need to be strengthened and expanded.

One issue respondents identified with the state of puplitvate partnerships in Maryland is that
there is no one centralizeéntity in charge of administering these programs. peslents
indicated that Commercenceorganizel and develogd workforce training programs bubat is
no longerthe case Instead, respondents pointed topmtchworkof small programs across the
state meeting this need. For example, respondents cited agnam between Montgomery

2 020KA1Z YI{iSteyod b.dzAf RAYy3a {1Aff& F2NJ ! YSNRAOI Q& Cdzic
https://www.whitehouse.gov/blog/2010/10/04/buildingskillsamericas-future
83 bid.
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College and the local business commuttitypugh whichthe school conducted focus groups with
local business leaders to understand ihelesired skillsets. Another programnvolves a
partnership between the NSA and STEéhtered scbols in Anne ArundeCountyto teach
needed skills antb track students with needed skillsets.

On October 18, 2016, the University System of Maryland announced a-puliite partnership

to establish a cybersecurity workforce development progfdmhe program, taking place at the

UMBC Training Centers and Bowie State University, trains a small cohort of students at each of

the universities for 18 weeks. Once this training is complete, students will be placed in a
fellowship with private employersof 12 weeks to further develop the skitlsat employers in

the area need® Similar smailkcale programs were identified across all areas in Maryland, but
respondents consistently believed that larger, better funded, and more centrally organized
effortswodzf R 0 SGGOSNI KSf LI al NBf I yRQa 62NJ] F2NOS YSSi

Another issue identified bipterviewees was a mismatch between existing training programs and
the needs of military bases and employers across the state. Interviewees statethénhskills
students would learn in their programs may not the skills thatlocal military baseseed To
alleviate this issuanilitary bases like Fort Meade and Aberdd@mvingGround have bgun to
publish the skills they need, using standards fréme National Institute of Standards and
Technology (NISTNISTpublishes a series of standards aguidelines includingguidelinesfor
cybersecurity that guide businesseis how to structure their data security and management
activities By publishinghow their cybersecurity programs followationallyrecognizedNIST
standards military bases like Fort Meade and Aberdeen Proving Groundeaablinglocal
colleges and training programs better tailor their training to the needs of the bases.

Although maiy focus group participants and interviewebslieve the state lackan adequate

number ofpublicprivate partnershipsmostof those sameparticipants and interviewees also

identified a programthat they saw asa success and a step in the right direction. Most
respondents simply wanted the state to play a larger role in coordinating training programs and

for existing trainingorograms to be expanded tadditionald OK22f &ae8aidSYad DA OGS\
ability to act as a matchaker between industry and school systems across the state, this
weakness may be one of the easier ones to address.

5.2.5 Overreliance orthe Department of Defense

A common refrain in some areas of Maryland was how reliant the areas wemildary
installations andDoDO2 Y i NI OG2NBR® [2aAy3 | YAftAGFNB ol as
C2NJ SEFYLX ST a2YS NBaLRyRSyidia FNRBRY (KS CNBRS
the city[of Frederickk I y R & (I (i S Bosédke effects Would e Satagtrdpkih for the

N.

84 University Systerof Maryland. "USM Celebrates Public Private Partnership to Develop Cyber Security Workforce
Training through Resources of UMBC Training Centers, Bowie State University." USM. 10/28/2016. Accessed
December 20, 2016. http://www.usmd.edu/newsroom/news/1662

8 bid.
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area. Respondents iSouthern Marylandndicated that although they would like to diversify
their economy, they are only doing so slowly, and that the economy is still dominated by
contracting jobs and jobs associated hvihe military installationsRespondents from Southern
Maryland indicated that diversification tesdo involve an increase in retail jobs, which tend to
have lower salaries than many defeasdated jobs As suchparticipants stated thateductions

in funding from BRAC or sequestration hit the
areas particularly hard, hurting smalldinesseshat
often seek to diversify through partnering with bot
federal and private client$zocus group participants
and interviewees from the region stated thac
sequestration had a greater impact on the region than the recession in 2008, anthatattie
effects offuture reductions in defense funding would be especially difficult for the region to
mitigate. Further information on the dependency of Southern Maryland other regions of the
stateon defense contracting is available in Section 6.

"For the professional workforce, the folks
with advanced degrees, there's no other
place for them to work in Frederick. A few
might get jobs, but where would they go?"

This overreliance on DoD funding was captured in the business sthraeyhe RESI team
conducted of companies working with the DoD. As discussed in Section 5.2.3, roughly 32 percent
of companies reported having 70 to 100 percent of their revenues comefroD sourcesigure
32shows how the level of dependency reported by survey respondents varied by compafty size.
Very small businesses of 10 or faveanployeeswere less likely to report having a medium or

high level of dependence on DoD funding compared to larger companies. Business with 50 or
more employees were more likely than other companies to report a high or medium level of
dependence on Doluhding than other companies.

86 This crosgabulation is presented where the columns sum to 100%. Therefore, the expected percentage for a
given cell, assuming no relationship exists between the two tabulated variables, is located atilgbtfander

the total column. For exaple, businesses with only 1 employee makeQu@percent of the responses in the
business survey. Therefore, if there were no relationship between business size and difficulty finding qualified
workers, we would expect to see all percentages in the fogt be close t®.8percent. The results indicate that
there is likely a relationship between business size and difficulty finding qualified workers.

Regional Economic
Studies Institute 60

~
TOWSON UNIVERSITY.



I {2h¢ VylLteara 2F al NBflIyRQ&a 5SLI NIYSY

RESI ofdwson University

Figure32: Dependency on DoD Funding by Company Size

High Medium Low Total

Size Dependency Dependency Dependency

# % # % # % # %
1 14 8.92% 1 2% 33  11.66% 48 9.8%
2-10 51  32.48% 18 36% 122 43.11% 191  38.98%
11-50 54  34.39% 19 38% 89 31.45% 162  33.06%
51-200 30 19.11% 9 18% 29  10.25% 68  13.88%
>200 8 5.1% 3 6% 10 3.53% 21 4.29%
Total 157 100% 50 100% 283 100% 490 100%
Percenageof
Companies with 32.04% 10.20% 57.76% 100%
Dependency Level

Source: REBlsiness Industry Survey

5.2.6 Access to Capital/Funding

Several small business ownensd county economic developmemhanagersindicated that itis

often difficult for small businesses to gain accesadequatestart-up funding. Thidack ofstart-

up fundingaccessimits entrepreneur® | a&ddeveldpdtheir ideastherefore limiting the
growth ofthe local economy. Respondents mentioned thvahile additional state funding could
help businesses, one solution would be a system to better connect entrepreneurs to angel
investors and other funding sources. During industry user groups, several small business owners
alsomentioned thisas a potential slation to the access to capital issugnce they often did not
know whocould assisthem with further developng andrefiningtheir ideas.Onesmall business
owner, identified through the business surveydicated that one onerousay to securdunding

is to usetheir home as collateralThe business owner indicated thiaaving to use a home as
collateral isburdensome especiallyfor small companiesThe interviewee stated that this
requirement is in place even for entrepreneurs who have previouslyolir successful
companies. Makin@ccess tacapital easier and less burdensome was a common request from
both business owners and economic developers.

Interestingly, MarylandMSAs are ranked as some of the biesthe country in terms of access to
capital. Statistics compiled byhe National Venture Capital Associatishow that the
Washington, OC, and Baltimore MSAs are ranked among the top twenty in the nation in terms
of accessto venture capitaP’” The issugwhich both local business owners and economic
developersnoted, is that it can be hard to connect businesses to venture capital and that the
amount of money available in Maryland is dwarfed by the funding available in other areas, such
as San Francisco.

¥pl GA2yFE +£SyddzNB [/ FLAGH 1 3a20AF0A2y® a!'{ +£Syddz2NB /I LY
Acessed athttp://nvca.org/pressreleases/is-venture-capitatinvestmentspannedl33-msasin-2015/
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Figure33 lists metropolitan statistical areas by the number of venture capital deals made, the
number of companies funded, antdé amount invested.

Figure33: Top Twenty MSAs for Access to Capital

Number Number of Amoun
REILSE B oqu::Is Cgms:nigs Invec;l:eél
1 San Francise®aklandFremont, CA 942 797 $21,043,061,40(
New YorkNorthern New Jerselon
2 Island, NYNJPA LT 478 416  $6,981,436,40(
3 BostonCambridgeQuincy, MANH 428 348  $5,581,687,30(
4 San Jos&unnyvaleSanta Clara, CA 379 321  $6,238,491,90(
5 Los Angeletong Beacisanta Ana, CA 293 240  $4,481,612,10(
6 SeattleTacomaBellevue, WA 110 95  $1,171,961,70(
WashingtorArlington-Alexandria, D& A
7 MD—WVg 9 ! 111 93  $923,988,40(
8 PhiladelphiaCamderWilmington, PANJ 115 93 $516.330.500
DEMD
9 San DiegeCarlsbadSan Marcos, CA 100 83  $1,166,538,70(
10 Pittsburgh, PA 93 83 $199,259,700
11 ChicageNapervilleJoliet, IEIN-WI 87 81  $1,103,907,60(
12 AustinRound Rock, TX 99 78 $739,989,30(
13 Atlanta-Sandy Spring®larietta, GA 70 58 $836,057,800
14 DenverAurora, CO 51 41 $540,260,200
15 BaltimoreTowson, MD 41 37 $445,075,60(
NashvilleDavidsoAMurfreesborc
16 Franklin, TN 41 34 $135,891,90(0
17 PortlandVancouveiBeaverton, ORVA 41 32 $161,304,100
18 St. Louis, M@L 41 30 $254,395,300
19 MinneapolisSt. PauBloomington, MNWI 29 28 $369,276,40(
20 Boulder, CO 29 27 $230,908,400

SourceNational Venture Capital Association

Notably,although Baltimore and WashingtpB.C.are in the top 20 MSAs in terms of companies

financed and money invested, both metro areas fall far behind larger investing hotspots. In 2015
investors in San Francisco invested over $21 billion in almost 800 compahiielis more than

47 timesGi KS . I f GAY2NBE NBIA2Yy Q& NRdJzZAK( eMudhofithe YA€ £ A
reason that MSAs such as San Francisco, New York City, and Bostamchaaéasge amount of

venture capital invested is because the areas are-estblishedasentrepreneurial hotspots

and startups are able to benefit from the availability of talent and similar companies in the area

for networking. The hotspots of San Fessto and Los Angeles, for example, have been ranked
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in the top five MSAs for venture capital for the past 16 y8&rEo illustrate the disparity in
funding, eonomic developers gave the example of one comphayreceived an offer of $7.5
million to stat their business in Silicon Valley and was only able to receive $4.5 million to start in
Baltimore. Although thibusinesgemained in Maryland, the differences in capital accessildity
likely todrive innovation out of the state.

An instructive lesso for Maryland is the experience of Charlottesville, Virginia, ranked as the

fastest growing MSA for venture capital between 2010 and Z20Between 2010 and 2015,

venture capital investment in the region increased from $250,000 to $27.7 million, mudhiaf w

went to nine companie®’ Of these nine companies, six worked closely with the University of
+ANBAYAIFI QA [AOSyaAy3d YR +£Sy(idz2NS& DNRdzLIE |y
University?! One way to attract more investment to Maryland is twriease the number of
startupswho patrticipate in incubators and therefore have better business plans, better patents

and legal protections, and a better understanding of the demand for their product in the market.
However, as discussed in Section 5.2@u§ group respondents and interviewees indicated that
Maryland does noturrentlyhave a robust network of incubators.

5.2.7 Lack of Existing Incubators

Business incubatoisre crucial to helping entrepreneurs refine and develop their idetsvever,

focus group participants and interviewees indicated that there were not enough incubators
operating within the state and that thifack Ll2 a SR | OKI tf Sy3S Ay RAQ!
economy as well as supporting existing DoD contrac#diipoughseveral counties are in the
process of launching incubatorsyt every county currently has onand entrepreneursften do

not know where to turn Several respondents indicated that it would be helpful to publish a
resource guide listing the location mfcubators and other resourcesuch as Makerspaces and
small business consultant® help supportentrepreneurs However, his type of resource does

exist in several places. For example, the Department of Commerce lists the location and focus
areas of 3Maryland incubators on its websif@ Figure34 shows the number of incubators in
Maryland by county

Bpl GA2YIf 2SyiGdz2NE /FTLAGRG I adAFOBAaGNBYd ¢ LY vy SWRG dzNI® /al{ 1LI
Accessed atttp://nvca.org/pressreleases/ts-venture-capitatinvestmentspannedl133msasin-2015/

89 hid.

%0 McNally, Katie. "New Capital for Venture Capital." UVA Today. 2/1/2016. Accessed December 20, 2016.
https://news.virginia.edu/content/charlottesvillamew-capitatventure-capital

9 1bid.

2al NBEflFYR 5SLINIYSYd 2F / 2YYS\Wedberopen.0dzo G2 NEPE Hamc ® |
http://commerce.maryland.gov/move/fineh-location/incubators
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Figure34: Number oflncubators in Maryland by County
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SourceMaryland Departmenbf Commerce

One reason economic developers and entreprenenay feelthat the state is lackinghcubators

is that26 out of 33incubators in the statare in the Baltimore and Capital regions, and only one
incubator is listed for Southern Marylan@here
are nine counties in the state without a singl
incubator. Additionally, even if an entrepreney

"l think there should be more collaboration
between the incubators. Some do their job

lives in a county wit an incubator, that incubator
may not be relevant to the starp the
entrepreneur is creating.Figure 35 lists the
names, locations, and focus area$ the 33

well and others don't. Here in Harford County,

| don't think they understand the technology
or what Millennials are looking for in terms of
space and environment. If you go downtown
[in Baltimore], they understand completely."

incubators in Maryland. Entrepreneurs i
Baltimore County or Montgomery County typically have easy access to a relevant incubator

NBEIFNRfSaa 2F GKSANI F20dzad |1 26SOSNE |y Sy idNBL
to Montgomery County tdind a relevant incubator.
Figure35: Incubators in Maryland by Region and Focus Area

Incubator Name Region County City Focus

E:Chlzs)apeake Innovation Center Baltimore Anne Arundel  Odenton Cyber, Defensq

Catapult Space Baltimore Baltimore Towson Mixed use

Cyber Incubator@bwtech Baltimore Baltimore Baltimore Cyber

I(‘Iifsel)s SEEES melleelien @ e Baltimore Baltimore Baltimore Bio
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Incubator Name Region County City Focus

Maryland Clean Energy Technolox
Incubator (CETI)

Baltimore Baltimore Baltimore CleanTech

TU Incubator Baltimore Baltimore Towson Ed Tech
Betamore Baltimore Baltimore City  Baltimore IT
Biolnnovation Center Baltimore Baltimore City = Baltimore Bio

Emerging Technology Centers (E’
Haven Street

Emerging Technology Centers (E
JHU Eastern Campus
FastForward Homewood Baltimore Baltimore City  Baltimore Bio, Health IT
Environmental,

Baltimore Baltimore City  Baltimore Bio, Edlech, IT|

Baltimore Baltimore City  Baltimore Bio, Ed Tech, I]

Harbor Launch at IMET Baltimore Baltimore City  Baltimore .

Bio, Clean Tec
Carroll Innovation Center at Baltimore Carroll Westminster Mixed use
Overton

Havre De Entrepreneurs,
Ground Floor Harford Baltimore Harford Technology,
Grace

Startups
Innovation Catalyst (iCat) Baltimore Howard Columbia Technology
Frederick Innovative Technology . : : Bio, Clean
Center, Inc. (FITC) Capital Frederick Frederick T
Bethesda Green Business Incuba Capital Montgomery Bethesda Clee_m Tech,

Environmental
Biomedical Research Institute Capital Montgomery Rockville Bio
Germantown Innovation Center  Capital Montgomery Germantown Bio,

Technology
Rockville Innovation Center Capital Montgomery Rockville ?:eoC,hCIleTan
Silver Spring Innovation Center  Capital Montgomery Silver Spring IT

Cyber,
TechFire SilverSpring Capital Montgomery Silver Spring Defense,

Technology, IT
Bowie Business Innovation Cente Capital t NAy OS | Bowie Mixed use

t NAYOS DS2NHSQa

Assistance Center (TAC) Capital t NAYy OS | Largo Technology
. Bio, Clean
l(\:/laer);Iandlnternatlonal Incubator Capital Prince George's College Park Tech, Health IT]
IT

Technology Advancement Prograi
(TAP)
Eastern Shore Innovation Center Eastern Dorchester Cambridge  Startups

hotDeskgEastern Shore
Entrepreneurship Center)
Salisbury Airport Incubator Eastern Wicomico Salisbury Technology

Capital Prince George's College Park IT

Eastern Wicomico Salisbury Mixed use
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Incubator Name Region County City Focus
Worcester County Small Business Eastern Worcester Ppcomoke Mixed use
Incubator City
Cyber,
TechFire SouthernMaryland Southern Charles St. Charles  Defense,
Technology, IT
SN el EnE i Western  Garrett McHenry Mixed use
Center
Technical Innovation Center Western Washington Hagerstown Technology
(Hagerstown)

Source: MD Department @@ommerce

Creating additional incubators across the state halp budding entrepreneurs develop small

busined Sa YR 3INRG al Widitidna RebBatorS &e pethy éstablished in
Maryland, and these efforts should continue to be supported. &t I YL S { G al NE
recently received $1.9 million from TEDCO through the Technology Transfer Office of the Naval

Air Warfare Center ADNJ TG0 5AQ@AaA2y (2 Sadl of RBAKiiohaffy, A y Odzo |
better marketing the resources & R& | @l Af+6fS G2 al NBflFIYyRQa $S
resources be used more often. Although these resources are available online, it may be
worthwhile for Commerceto visit entrepreneur conventions and gatherings to market the
resources directly toraall business owners.

5.3  Opportunities

Respondents identified several key opportunities¥tarylandto further develop and refine the
DoDintensive landscape acrotize state Although respondents cautioned that the outcome of
future BRAC rounds is wrtain, respondents were optimistic that the state could gain jobs
during afuture BRAC round. Additionally, focus group participants and interviewees identified
other opportunities for the state such as commercialization, unmanned vehicles, a growing
cybesecurity presence in the state, and the development of workforce training programs

5.3.1 BRAC

Although most respondents were wary about the upcoming round of BRAC, most felt that
Maryland had the potential t@experiencea net gainn jobs, aghe statedid after the preceding

round. Respondents cautied that this feeling should natause complacengysno one is sure

of future BRAC round=sxactpriorities. Most respondents did not feel that any base wasler a

real threat of closure, although Indian Headhs mentionedas a concern. Ifact, some bases,

such as Fort Meadeyethought to bewell positionedio benefit from a new round of BRAEDrt

aSIRS OdzNNBydGfe KI a nkjar@Berceriers arid@spohtentd felyf@ata & S @ S
there was a good chance additional cyber jobs would come to Fort Meade in another round of
BRAC.

98¢ 2 dzil KSNY al NBAWEADFEundsy$1.9WidSSeed dusiness Incubator at St. Mary's Arport { 2 dzii K S Ny
Maryland Online. 9/28/2016. Accessed February 1, 26itp://somd.com/news/headlines/2016/21376.php
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Respondents identified several actions Maryland can take to entbatehe next round of BRAC
iIs a success. For example,spendents suggested that Maryland should stress the
intgr(ior]nectedness of its bases. As djscusse ,',Because we have so much [in Maryland]
{ SOUAZ2Y pPMPHZEZ 2YyS 27 . " lal NBf I

A . . A A ~ | we became a receptor site [in the previous - |
DoDAY USyaA@ds T yRaOl LIS| gngof BRAC]. | think that is still possible Qa  YACL.
installations are interconnected. For exampll j, a future round of BRAC. There is just so
interviewees mentioned that many of the tooll much the military has invested in Maryland
used by cybersecurity forces at Fort Meaq thatit's likely to be a receptor site again.”
originated at Aberdeen Proving Ground. In thw
example, these connections make the work done at the Fort Meade and Aberdeen Proving
Ground harder to replicate in other arsaf the country, since the military benefits by having
collaboration between the creator and user of its technologies. Additionally, numé&iangdand
businessesontract withseveralnstallationsin Maryland at oncelf a program those contractors
work on leaves the state, it could lead to efficiency losses for the military, since the business will
now need to have an additional office location staffed, resulting in higher overhead rates.

Another way the state can seize the opportunibiat BRAGMresens is to proactively highlight
the strengths and uniqueness of its military installatiofer example, respondents notedah
NAS PatuxentifRer has access to water, restricted airspace, and unrestricted airspace, offering a
unique testing ground for all types of aircraft and unmanned vehicles. Fort Meade has strong
cybersecurity facilities and a unique connection with
_ : : i the NSA. Fort Detrick 8ts most programs in the
will succeed [in BRAC] |fwecoTt|nueto VI l':'l7\2)fQé 5A2f23AOL f I?S'-FS)/(Z\S
attract [well -educated] people. ] ;

the strengths are well known, interviewees argued
that publicizing the unique programs and research done at Maryland bases would make this
knowledge more well known to members diet BRAC Commission as well. Respondents believed
OKFG AT YSYOSNR 2F GKS . w!/ [/2YYAaairzy 6SNB
installations and programs, they would be less likely to move programs or shut down bases in the
state.

"We are competing for brain power. We

Intervieweesand 2 Odza 3ANR dzLJ LI NI AOALI yia SYLKIaAl SR (K
needs to be heavily involved in the BRAC procgssliscussed in Section 5.1 ey statedthat

al NBflyRQa RStS3aILdA2y 61 & SEGNBYSt gheré §drd JF dzf A
reports thatCongressmahloyer was instrumental in removing Indian Head from the list of bases

to be closed in 199% Senator Mikulski was routinely praised for her efforts in advocating for

al NBf I YRQA YAfAGI NB 0 anérs tdthe BRACICommisson @ewhyJS f £ A
these bases and programs should stay in the state.

94 Partlow, Joshua. "Indian Head Vulnerable to Base Closure." Washington Post. 3/6/2005. Accessed December 20,
2016. http://www.washingtonpost.com/wglyn/content/article/2005/03/25/AR2005032502505.html
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One respondent also highlighteidcreasingenergy efficiency anegxpanding on the usef
renewable energy sources as a way for Maryland to distinguish itself durihG B&iberations.

The interviewee argued that because the DoD is seeking to become increasingly energy efficient,
anything Maryland can do to help boost its green energy industry doehefit the state during

the next round of BRAT he interviewee was dgk to note that energy efficiency would not be

the primary reason the DoD would use to close one base over another. However, the BRAC
Commission has previously considered costs of operating at different bases, and a shift towards
green energy could make @vlyland installations more attractivélthough Maryland does not

have thesameaccess taffordableand abundant solar and wind resourcasthe Midwest or
Texas, for examp)déocusing on these issuesuldgiveMaryland installations an edge

Even iBRAC does result in sorhaseclosures somerespondentsoted that it might not be an

overall loss to the states jobs would shift to other facilitieand the installation could be
repurposed For instance,@spondents cited the closure of the Federas®ach Center at White

Oak which led to jobgrom the basebeingshifted to severabther facilities, notably Indian Head,

PAX River, and Dahlgren. Thederal Research Center at White Gladn became, through the

efforts of community leaders, a centerrfthe FDA. Theesearch centewent from employing

roughly 2,700 people tourrentlybeing on track to employ 10,000 people through the FDA. This

case studyis a prime example of howis possible 3IA SSy al NBf | yROb® a0 NRY
intensive landsape, to growthe stateeconomy even in the face &RAC closures and program

loss.

al NBflFYyR gta | ySG IFAYSNI Ay (GKS LINBZA2dza NRd
0S FGGNROdzISR (2 GKS O22NRAYI (A2 yond &iegat®sy YA .
and the state government. In a 2011 BRAC Progress R&BO I LILIA Yy 3 G KS &l GS¢
reacting to the 2005 BRAC, the Maryland government noted the success of the BRAC Subcabinet
and various state agencies in providing infrastrueturew homes, and securing new teachers

F2N) al NEf I yRQa ySg NBaA RBydicanthuetidvadlanttSiaget 2 F C
similarsuccess in future rounds of BRAC. In May 2016 the Maryland Military Installation Council
created a BRAC Advisory Grawpaccomplish this godP The BRAC Advisory Grosgeks to

accomplish many of the recommendatiotisat focus group participants and inmé@ewees

2dz0f AYSR® bl YSfes GKS 3INRBdzL)  RG20FGS&a F2NJ al NJ
0SUsSSYy (GKS AyadarttlriArzyazr €20t &adlr(1SK2f RSN
O22NRAYIFOGAY3I STFF2NILa G2 {LINRIYAZ2(YSA Za | YNENJ I S/UR QBEK SY A
YR FRRNBaa AdGa ¢SriySaasSasx (GKS . w!/ ! ROAaz2NE
strategy moving forward.

% Maryland Departmenbf Commerce. "Maryland Creates BRAC Advisory Group." 5/11/2016. Accessed December
22, 2016. http://commerce.maryland.gov/media/marylaftdeatesbrac-advisorygroup
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5.3.2 Commercialization

Respondents repeatedly highlighted the research and development occumimglibary bases

as a great way to grovand diversifythe economy. Technology Transfer Officers and county
economic development managers repeatedly stressed the opportunities that existgaening
military research to commercialization. Frederick Coumtyan effort to capitalize on the
research conducted at Fort Detrick, is opening l&nincubator downtownwith technology
transfer officerdfrom Fort Detrick working in the incubator. This partnership, where technology
transfer officers are stationeawayfrom the installation they represent sunique wayo ensure

that entrepreneurs have easier access to experts and potentially useful technology

As part of the Southern Maryland Technology Commercialization Pilot Program (SMTCPP),
CommerceA & f SFRAY3I STFF2NIa G2 ARSYGAT &NavhbaseSy U a
with potential for commercialization. Entrepreneurs an= ——
contractors will then be able to takthese patents and| et e patent effort that is going

develop them for commercial uses with the aid of new grat? :SAEUE':I? :S) g‘oessr:j; Oglzen
created incubators and small business assistafinether e doesn.‘t do
commercialization mject in Maryland is a 2011 anything with the Navy, is looking

partnership between Marylandechnology Developmen| at the patent list."

Corporation (TEDCO)and NIST to encourag
entrepreneurs to commercialize NIST technologfdsnder the program, employees of NIST and
guest researchers will be able to commiatize NIST technologies and will receive training from
TEDCO as well as mentorship and advi¥ing.

Despite theincreased focus on commercializing military patents, sémeeis group participants
and intervieweexommentedthat technology transfer did notxastin all areas othe state For
exampleone respondentited Aberdeen Poving Ground as an exampidere little technology
transfer occurred The intervieweeaeferenced previous efforts led by TEDCO which created the
Aberdeen Technology Transfer lattve (ATTIATTI had two rounds of federal funding: between
May 2004 and September 2005 and between December 2005 and Octobef®06F program
supported collaborative research betwedacal companiesand Abedeen Proving Ground.
However, while technolgy transfer programs at other military installations such as Fort Detrick

9% NIST. "NIST and Maryland TEDCO Partner to Encourage Entrepreneurship." 11/17/2015d Asmmsder 21,
2016. https://www.nist.gov/newsevents/news/2015/11/nistand-marylandtedco-partner-encourage
entrepreneurship

9 bid.

%8 Maryland Technology Development Corporation. "Maryland Technology Development Corporation (TEDCO)
Annual Report Fiscalear 2007." 2007. Accessed January 10, 2016.
http://msa.maryland.gov/megafile/msa/speccol/sc5300/sc5339/000113/011000/011069/unrestricted/20080537¢e
.pdf
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continued to receive funding, ATTI has not received additional funding sinc€2a80Wever,in

- : : 2013 the Harford Business Innovation
From the perspective argund Aberdgen Proving Center (HBIC) partnered with Aberdeen
Ground, most companies supporting SECOM .

- - . Proving Ground to create a technology
could also be supporting industry in information . ) ; ’
assurance given the huge push for the ‘internet of transfer C.)ffI.C§ to assist local businesses in
things.' All of the research and support being commercializing products from Atdeen
done in communications, RF technology, Proving Ground® The fact that the
information assurance, equipment and logistics interviewee  mentioned that limited
support can be ma de consumerist.” technology transfer is occurring in the region
may signal that better promotion of
technology transfer programs across the state needs to occur. This marketing may best be

handled by a central organization suchG@smmerce

Respondentoverwhelminglyindicated that the more businessesn commercialize products
developed here in Maryland, the better the overall economy of Maryland wilNe&: busnesses

KST L) INBo at N\haildICQMRl@(aahZStI?th "If you have a lot of innovation, they

helps_to d_iversify the economy to protect agains don't want to break it up [in a BRAC]."
negative impacts from future rounds of BRAC Lo
sequestration. Respondents also indicated that the Dairs commercializationof military
technologies. Because of this, respondents indicated that the DoD may view military installations

with high levels of commercialization and strong local prixegetor ties more favorably during

future BRAC rounds. Commercialization may help to not orflyggr YR RAGSNBATE &
economy, but therefore may also help immunize local military installations from closing, avoiding

220 f2aa Ay al NBftlIyRQa O2YYdzyAlGASaod

5.3.3 Workforce Training
CNFAYAYy3I alNBEflFIYRQa ¢2N] F2NOS G 2isseéh&siondickS RSY
- ) GKS 0Sald ¢lé&a G2no@ANahad al NEB
o7A [Economic Development . : .
Managers]A OAT 6 O E1 OF A strengthenDoDrelated businesses. As discussed in
ecOBEOET C Al i DAT EAO Sect_i(_)n 5.2.4, rgsp_ondents freque_ntly requeste_d
the business of recruiting people. If you additional publieprivate partnerships. Economic
can get the workforce, the companies will developers across the state repeatedly mentioned
that training and attracting workers was their top
LINA2NAGE@ D CdZNIKSNJ adNBy3adGKSYyAy3 al NBflyRQa g2
SyO2dzN} AAy3 Ayy20 GA2YyS YR RAGSNEATEAY3I al NEB

% Maryland Technology Development Corporation. "Operating Budget Data." 2013. Accessed January 10, 2017.
http://mgaleg.maryland.gov/pubs/budgetfiscal/2013fyudgetdocsoperatingt50t01-tedco-maryland
technologydevelopmentcorp.pdf

100The Baltimore Sun. "Tech Transfer Office established at Harford Business Innovation Center." 10/21/2013.
Accessed January 12017. http://www.baltimoresun.com/news/maryland/harford/abingdon/pagtech-
transferoffice-2013102story.html
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One potentially underserved population the state can help reach are minorities. One respondent
indicated that efforts spent to help train and work with minority entrepreneurs could have the
biggestimpact, since this population often does not have the same access to resources that
others do.

One interviewee mentioned that workforce training programile an opportunity for the state
to better meet the needs of local businessasg not without challenges in implementatiofio
be successful, this interviewee stated that one of two critarithneed to be met:

1. The training needs to be for somethittge person wants to do

2. There needs to be a job at the end of the training.

The interviewee stated thathakingthese programs workan be challenging, because there is
often no job waiting for a person completing a retraining program. A second challenge is that
successful workforce training programeed to target thefuture growth sectorindustriesand
forecasting trends is not always an exact scieriam example, although is very likely that
cybersecurity or additive manufacturing will be growth industries in Maryland, it is difficult to
predict precisely how many new jobs will be created and how many workers will be needed any
given yearChallenges aside, training prege a major opportunity for Maryland to develop a
workforce that meets the needs of local defense contractors and other businesses, ultimately
AONBYIGKSYAyYy 3T 620K itadoidetitive gdRaRtagnSubLeguanyrdunds yiR
BRACPerhapsthebds ¢l & (2 SyadzaNBE ¢g2N] F2NOS G(GNIAyAy3 LI
employers is through publprivate partnerships, as discussed in Section 5.2.4. These
partnerships allow Maryland employers to help guide the state on how many employees they
anticipate needing as well as precisely which skills emplopeesito have.

5.3.4 3D/Additive Manufacturing

Respondentsn both focus groups and interviews po&atto 3D/additive maufacturing as a
potential growth area for Maryland. Focus group participants familiar with economic
development in the Central and Capitpl—- _ —
regions mentioned that 3D manufacturin "I think that 3D Manufacturing, or additive
already has a presence in the aremd manufacturing, is an area for potential that should
resents a maior opportunity tarow the be growing...There's going to have to be a push to
P f . J. d bp . My Gl‘g d E create jobs that are less degree -required and
manutacturing  Industryin aryland. -or technical...Automation is key. If you can combine
example, the Howgrd County Econolm a lesser-skilled person with that automation, that
Development Authority has partnered with ywould be a big boon for the state.”
LYyy2@FGA2Y | dzo02¢ I f thand axgerence ivitdz@h8 tgahrilogf:im 2034 Ay T A
the MarylandGeneralAssembly established the Regional Additd@nufacturing Partnership of

Maryland (RAMP MDjo promote and grow the additive manufacturing industry within

W 2 NR /2dzyié 902y2YAO 5S@St2LYSyd ! dzikK2NARGE&d dao5 al N
[ 2YYdzyAde [/ 2t S3S ae 2000hG/AvansiRedd. @ gimtarylanB8axfer-for-
entrepreneurship/3dmaryland.aspx
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Maryland One of RAMP MM & adz00S&dasSa KlFa 0SSy séakch&d Gl of A
Development Agreement with the.8 Army Research Development and Engineering Command,
allowing private businesses to utilize the facilities at th& Wrmy Research Laboratory and
Edgewood Chemical Biological Cerf8rAdditional development othis industry couldhelp
diversifyMarylandda S O2y2Ye o

5.3.5 Cybersecurity in Maryland

Most focus group participants and intervieweRsS 8 ONA 6 SR al NBEf I yR@a 0eo6 S|
one of the fastest growing industries in the stafes documented in th€luster Analysithat the

RESI teanprepared, thelnformation Technology and Cylsecurity cluster is estimated to
employover 200,000 Marylanders, includiad positions funded and not funded by the DB

Workers in the sector are employed@omputerand Mathematical Occupatiomaore than any

other occupation type, and thaverage wage in the sector is $83,08@nificantly higher than

the average wager Maryland./ @ 6 SNBE SOdzNA G& LX Fea | 1Sé& NRtS A
especially at Fort Mate. For example, Fort Meade contains the NSA,Dbi&nse Information
{eadsSya !'3Syoes IyR FTAQGS 2F GKS O2dzyiNBQ&a G2L)

However, while much of the cybersecuritydustry is reliant on DoD spending, subject matter
experts notedthat cybasecurity in Maryland has begun to grow to encompass other industries.

For example, an increase in healthcare analytics and the use of electronic medical records has
led to an increased need for healthcare cybersecufitylo address this need, the Departnie

of Health and Human Services established the Health Care Industry Cybersecurity Task Force in
March 2016'%° The task forcewas created to identify ways to safeguard patient safety and
privacy.

The health care industry is especially important in Margllaas Maryland received the most
contract awards of any state (27,311) in FY 2016 floenDepartment of Health and Human
Services% Thestate with the secondighestnumber of contract awards was California, with
16,979. As cybersecurity becomes more imtaot in healthcare, Maryland companies will likely
be demanding skilled workers with cybersecurity skills.

However, as discussed in Section 5.2.3, there is a shortage of Maryland residents and recent
college graduates with cybersecurity skills necessarfyll DoDintensive jobs, let alone supply
the labor for another growing sector. Maryland will need to significantly increase its supply of

2wl at a5® awS3IA2yltf ! RRAGAGS al ydzFl OGdzNAyYy 3 t | NIy SNEKA LI
103 Regional Economic Studies Institute of Towson Univerdityeé Impact oDepartment of Defense Funding on

Industry Clusters in the State of Marylabd H A MT

104\Wakefield, Mary K. "The Health Care Industry Cybersecurity Task Force." HHS. 3/16/2016. Accessed january 9,

2016. https://www.hhs.gov/blog/2016/03/16/healthcarandustry-cybersecuritytask-force.html

105 | pid.

106 ySASpending. "Department of Health and Human Services: Awards by States/Terfyri2316." Accessed

January 5, 2016ttps://www.usaspending.gov/Pages/TextView.aspx?data=AgencyMostFundedStates&
agencycode=7500&talyear=2016
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skilled workers in order to take advantage of cybersecurity opportunities in the healthcare
industry. To accompls this, Maryland should look toward increased workforce training
programs, as discussed in Section 5.3.3, and use guiblate partnerships, discussed in Section
5.2.4, to ensure as many Maryland residents as possible are trained in theseemgind sKis.

If Maryland can attract and retain a skilled workforce with cybersecurity qualifications, the state
will be well positioned taapitalize on national trends and grow its economy.

5.36 Cyber Command Becoming Combatant
Several interviewees mentioned a major opportunity kéarylandisif the US Cyber Command
isYFRS | FdzZt O2YoldFyd O2YYFYyR® C2NIi aSIFRS ¢t
command centerstlie other two are located at Fort Gordon, Georgiad Lackland Air Force
Base, Texas), and focus group participants and interviewees believanbiter round of BRAC
could move the twaut-of-state commands to the fortln addition, f the US Cyber Command

. . were made combatant, it has the potential to

The potential for cyber command to . . . .

become a full combatant command would increase the number of jobs in the area in the long

AA ET AOAAEAI A Tt deans A [€rm. Subject matter expertstated that trere is

more resources, more jobs, more | Supportfrom inside the Pentagon for this to occur,

missions, and more work for them to do." and believe that a decision could be made relatively
soon. However, they cautioned that the impact to
Marylanddd f I 6 2 NJ F 2 Nd&ysnotlbe fRit inBrediayely. YO&e interviewee noted that
althoughC i @ a $ybdR Samiand becoming a combatant command would mean more
resources and more missions, it is unclear at this point how the additional funding would be split
between direct government workers and government contractoRegardless of seato
additional employmenin Maryland would be aboont® KS a il 1SQa SO02y2Yeéd

5.3.7 Unmanned Vehicles

Focus group participants and interviewees, especially in Southern Maryland, identified
unmanned vehicles as potential opportunity for the state. Already, substantial testing of
unmanned vehicles, both aerial and underwater, occufdAas Patuxent Rivefor example, the

installation haNB OSy G f &8 K2aGSR (SailAy-4C TR@hNamarthetladtiNR LI D N
aeadasSy ol!'{0 F2N yI JIf NBWASHEAdditdrialy Qe Navy R { K S
has tested underwater unmanned systems at NAS Patuxent River, especially those in charge of

07 | OKTZI WFEYSad bb2NIKNRLI DNHzYYIyQa yI @t NBO2yylAaalyoSs
Washington Business Journal. 2/16/2016. Accessed December 21, 2016.
http://www.bizjournals.com/washington/blog/fedbiz_daily/2016/02/northregrummans-navalreconnaissance

drone.html

108The Associated Press. "US navy to attempt drone landing on aircraft carrier for first time." The Guardian.

7/10/2013. Accessed December 21, 2016. https://www.theguardian.com/world/2013/jul/1-&vag+drone-
landing-aircraft-carrier
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mine countermeasure¥® The work at NAS Patuxent River is likely to inereagven the
increasing importance of unmanned vehicles in military warfare. For example, the Navy has plans

G2 SELIYR GKS dzaS 2F dzy Y| y-§#ORf S8z RSN5 2 @ S8y i &
future.110

Ii

Qx

While the proposed increase inthéA f A dzk BE @& dzy YI YYSR OSKAOf Sa ¢
military installations and make them lesslnerableto BRAClosures commercial unmanned
atadsSvya KIFI@gS GKS LRGOGSYGAlf G 2he SakBdcamesia cent¥rLINE @ S
of production and teting. Unmanned systems, especially aerial ones, have a variety of potential
commercial uses. For exampl$AS have been used for real estate photography, aerial surveying,

and crop monitoring!* UAS have also been proposed as delivery vehicles. For exaknpdeon

is beginning to test using UAS to deliver small packageksresearchers at Johns Hopkins have
experimented with delivering blood and medications to patients in nEéd!® The Association

for Unmanned Vehicle Systems International (AUVSI), theindiistry group for UAS, estimated

that UAS will add 100,000 jobs and $82 billion to the economy betweeh&td 202514 AUVSI
FAdzZNIHKSNJ SaidAYFiSR GKIFaG '!'{ g2ddZ R FRR HXIpnn 22
sametime spant!®

Maryland is in agood position to capitalize on its existingASresources to expand into
commercial applications. The state participatetha Mid-Atlantic Aviation Partnership (MAAP),

a joint venture between Maryland, Virginia, and New Jersdyich serves as one of SAS
testing sites approved by the FAR.Although the MAAP is led by Virginia Tech, Maryland is

109 McCaney, Kevin. "ONR Tests the Latest in Underwater Drone Technology." Defense Systems. 10/5/2015.
Accessed december 21, 2016. https://defensesystems.com/articles/2015/10/0%/onspaxriver-
demonstrations.aspx

10 pomerleau, Mark. "Nay leaders: Future rides on unmanned systems." Defense Systems. 8/5/2015. Accessed
December 21, 2016. https://defensesystems.com/articles/2015/08/05/rasigplansfor-unamnned

systems.aspx

11 pussault, Joseph. "Seven Commercial Uses for Drones." BostoB/t4/2014. Accessed december 21, 2016.
http://archive.boston.com/business/2014/03/14/commerciakesfor-
drones/dscS47PsQdPnelB2UQeYOM/singlepage.html

112 Amazon. "Amazon Prime Air." Accessed December 21, 2016. https://www.amazon.com/ARvinen
Air/b?ie=UTF8&n0de=8037720011

113 Cohn, Meredith. "Drones could soon get crucial medical supplies to patients in need." Baltimore Sun. 1/1/2017.
Accessed January 3, 2017. http://www.baltimoresun.com/health/marytaedith/bs-hs-dronesfor-blood-
20161223story.html

114 Brown, Matthew Hay. "University of Maryland opens drone test site." Baltimore Sun. 8/5/2014. Accessed
December 21, 2016. http://articles.baltimoresun.com/20@8-05/news/bsmd-unmannedtest-site-
20140805_1_tessite-southernmarylandpaxriver

115 bid.

116 Mid-Atlantic Aviation Partnership. "MAAP Overview." Virginia Tech. Accessed december 21, 2016.
http://maap.ictas.vt.edu/About/aboutus.html
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heavily involved in the program, contributing testing sites and researchers. In 2014 the University
of Maryland opened a commercial UAS testing facility neg® RAtuxent Rivethe facility will
serve as a site for FAA testing as well as for commercial and academic ré3éarch.

In addition to launch sites and researcheévigryland has a series of existing UAS manufacturers.

Notable companies with locations in Mgdand include AALJAV Solutions, Proxy Technologies,

and Lockheed Martin. Additionally, Maryland has several industries in the statecan

O2YLX SYSy (i al NEfAYREAI NE & RAZ Ny §hBdis¥cliity hdustey,k NB f |
as discussed in 8#on 5.3.5 is strong and projected to grow furtheExperts believe
cybersecuritywill become increasingly important in the UAS industry given the need to securely
transmit information that UAScapture!® ! RRAGA2y It f &% al NBflYyRQ&a
industry, described in Section 5.3.4, has the potential to transform the UAS industry by creating
custom UAS. In December 2Q&8gineers from the US Army Research laboratory demonstrated

the ability to manufacture a UAS custom designed for a variety of abmmissions including

aerial surveillance, communication, and delivél3These UAS take 24 hours to design, test, and
deliver!? { dzlLJLI2 NIIAYy 3 al NBflyRQa |FRRAGADBS YI ydzFl Odd
companies to use this technology for commercial uses

Commercial UAS have the potentialdc2 2 4 G al NBEf I yRQa SO2y2Yeés YR
several actions ttoost this growing industry. For example, Maryland could work with federal

labs and military installations to incenitte commercialization, asientioned in Section 5.3.2, of

patents for UAS by Maryland companies. The state could also support incubators, especially in
Southern Maryland, which focus on UAS. Efforts to explore synergies with the cybersecurity and
additive manufacturing industries ithe state, such as through conferences and forums, could

also encourage increased UAS activity in the state.

5.4  Threats

5SAaLIAGS GKS aid NSy 3 tGikensive ifdusary add dorhnylRitias) foddsSgfolpy” a S
participants and interviewees highliggtd a few threats facing the stateFor example, the
outcome of any BRAC round is uncertain, and respondents noted that Maryland may not be a net
gainer of jobs in a future BRAC round. Similarly, another rourskgfiestration would have

117Brown, Matthew Hay. "University of Maryland opens drone test site." Baltimore Sun. 8/5/2014. Accessed
December 212016. http://articles.baltimoresun.com/201:88-05/news/bsmd-unmannedtest-site-
20140805_1_tessite-southernmarylandpaxriver

118 Horowitz, Barry M. "Cybersecurity for Unmanned Aerial Vehicle Missions." Signal Magazine. 4/1/2016. Accessed
december 21, 204. http://www.afcea.org/content/?q=Articlecybersecurityunmannedaeriatvehiclemissions

19 AUVSI. "US Army Research Laboratory Can Develop 3D Printed UAS for Army in 24 Hours." AUVSI News.
1/3/2017. Accessed January 3, 2017. http://www.auvsi.org/blogséanews/2017/01/03/usarmy-research
laboratory-candevelop3d-printed-uasfor-army-in-24-hours

120 | pid.
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broad implicationst 2 NJ a | NE f
al NBflIyRQa /2y3aINBaa

5.4.1 BRAC

Although respondents wergenerally2 LJG A YA AU A O | 0 2 dzii rathédd®irowiR Qa OK
2F . w!/ FTYyR abtg AG & |y 2 LI Nihedtdredttat BRRC IANR 4
could very easily be a net negative for the stitie¢ is not properly prepared in a timely manner
Respondentexpresseatoncernaboutthe possilility of Indian Headeing closed, since the base

had been close to closure in previous BRAC rotifidslost interviewees and focus group
participants indicated that program loggom any of Maryk Y RQ&a A ywias & defy ke@lA 2 vy &
threat. Manyof the reseach activitiesbeing conducted at Maryland facilitiean be conducted

anywhere, and Maryland needs to work diligently to enstimat the BRAC Commissias

adequately presentediith and understands th@ | f dzS 2 F SI OK FlF OAft A& Qa 1
Forexample, Carderock is in the process of developing several white papers indicating why the
facility and the work undertaken there is uniquBimilarefforts outlining why each program

should stay in Maryland could lesserw ! im@agt on the state.

Respondents also indicated that other ar@easundthe countryposed a threat to Maryland given

that they have already begun the BRgt€parationprocess Huntsville, Alabamavas commonly

cited as an are¢hat isdoing all of the right thingso preparefor the next round of BRAEor
example Huntsville ihveavilyadvertising the quality of life in the area and providing examples of
why programs in the area should steyplace Interviewees also mentioned thidaval Surface
Warfare CentegCrane Divisioin Indianaas another basepreparingfor a potential future BRAC
round. One interviewee mentioned that Crane was actively campaigning for local colleges and
universities to open locations outside the base to foster technology transfer and collaboration.
Maiy G AYyAy3 al NBflyRQa I R@lIYyGFr3S 20SNI/ NryS Aa
battery technology division at Carderock was particularly vulnerable to being absorbed by
/I N} ySQa fFNHSN) RAGAAAZ2Y AY y2GKSNJ NRPdzyR 27

5.4.2 Sequestration

Focus group participants and interviewees repeatedly mentioned that the previous round of
sequestration had negatively impacted their economies and communities, and that another
round of sequestration could be devastatifgcross Marylandsequestrationis estimated to
have caused the loss of 25,000 jobs, and over $1.6 billion in lost W&gesespondents in
Southern Maryland were especially worried about sequestration, mentioningtthat, in some
ways, been worse than the previous recession. Focus gparpicipants argued that the
NBE OS a a A 2 hatd BeenSHghti$ Ditigated across Maryladde tothe & | tel&6ré on
government contracting.During the recession, government funding remained relatively

21 partlow, Joshua. "Indian Head Vulnerable to Base Closure." Washington Post. 3/6/2005. Accessed December 20,
2016.http://www.washingtonpost.com/wpdyn/content/article/2005/03/25/AR2005032502505.html

122 Cox, Erin. "State estimates 21,000 Md. jobs lost to sequester cuts.” Baltimore Sun. 9/27/2013. Accessed January
9, 2017. http://www.baltimoresun.com/bsnd-sequestefob-cuts20130926story.html.
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O2yaidlydz Itft26Ay 3 asskieftddhBbiher Stadedigweves givere 06 S f
how reliant many of the industries in the area are on defense spending, sequestration had more

of an impactin areas reliant on DoD funding. As explored in Section 6, some Maryland regions

such as Western Mamghd and the Eastern Shore, are less reliant on DoD spending and thus less
likely to be impacted by future rounds of sequestration

5.43 Changes in Maryland Congressional Representation

Respondents almost universally indicated that they appreciated tiie2eNlia 2 F al NE f
representativesiuring the last round of BRAC, and repeatedly praised Senator Mikulski for her
STF2NIa Ay KSf LIA pabstricture stor) 1A naehtibided ih FaRt@ b5,

respondents repeatedly praised Senator Mikulskitfer arguments to the BRAC Commission on

GKS @I ftdz2S 2F alNEflIyRQa YAfAGFENE Ayadlftlradazy
Maryland and receive new programsyvédall Senator Mikulski was viewed as a key ally to
members of theMaryland defense ommunity and who was crucial to bringing cybersecurity

resources to Maryland. For exampl8enator Mikulskialong with Senator Cardimecently

introduced a bilto make the cyber command at Fort Meade a combatant comnidtidowever,
respondents indicatedi K & G KS& @SNB ySNIW2dza | o éndabou{ Sy | (12
what losing a strong advocate could mefan the State duringanother round of BRAQveral

respondents were worried about losing a consistent ally in the Senate.

Respondentsvho cited her retirement as a threatvere not as familiar witlChris Van Hollen, the
SOSyldzr t GAYYSNI 2F aAldzZ a1AQa pdgptiniSic thaS| & o |
Senatorelect Van Hollen woulbe 'y Fff& (G2 al NRBflYyRMABREAT AGLH N
process! f 1 K2dzZaAK NBLI I OAy3 {SylFd2N) aAldZ a1AQa Oz2yi
al NEf I yRQa NBLINBaSyilal 0A@Sa | Rg2 O ( Aoyitddde &2 NJ a | N
BRAC rounds increasell KS A y & impdrtantedwill 2§6aNaryland tobe in the best

possible situation in the event of a future BRAC round.

5.44 AgingMilitary Workforce

wSLISIF GSRféx NBalLRyRSyda AYRAOFGSR GKFG Fy2ac¢
workforcel?* Fort Meade, for example, was frequentlyed as having one of the most rapidly
FIAYy3 62N] F2NOSa | ONR&aa al NBflFyRQ&a YAfAGENE
when these workers retire, therwill be a shortage of available workers to replace them. This

123williams, Katie Bo. "Lawmakers Push to Elevate Cyber Command in Senate Defense Bill." The Hill. May 25, 2016.
Accessed December 20, 2016. http://thehill.com/policy/cybersecurity/281282nakerspushto-elevatecyber
commandin-senatedefensebill

124The RESI Team was not able to acquire demographic data to support this statement. However, the comments
made in this section were made by several focus group participants and interviewees, and the team felt this
information should bénighlighted.
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concern is further compounded by fears ove wyere going to bottom out. Twenty percent or )
pKSUKSNI al NBtFYyRQ& Kimoe of every miitary installations |f A UF NE
retirees as discussed in Section 5.2l drive | personnel are going to start retiring. We're
these workers out of the state entirely, hurtin{ going to have a very large opening. But unless
contractors and businesses based in Marylal people are willing to move to Maryland, we're

andnot associated witlihe installation going to have a very hard time filling these
roles."

5.5 Overall Assessment

h@SNIff>X F20dza 3INRBdzZL) LI NIAOALI yiGa YR AyidSNID;
position within the DoD landscape. Maryland has 2@ilitary facilities, including 1 major
installationswith access to critidaandoften unique resources. These installations, as well as the

close proximity of théentagonlocated just outside Maryland, have led to the growth of a strong

network of private companiesorking in the defense industry. The installations and associated
contractors have created a thriving ecosystem that led Maryland to be a net gainer during the

last round of BRAC, anshould with timely preparation allow Maryland to thrive in an

upcoming ound.

Although the state is in an extremely good position, it is not without its weaknesses. In some
greasx al NBflFyR KIFIa 0S02YS I @AOUGAY 2F AGa 20y
to keep pace with its rapidly expanding population. A fom infrastructure, such as reducing

traffic or extending broadband internet to all corners of the state, will help the state attract and

retain talent.

Attractingand retaininga modern workforce to Maryland may be the biggest challenge facing

the staie, and all of the challenges identified in Sectionrglateto that issue in some manner.

al NBf I yRQa F20dza aK2dzZ R 60S 2y YI{Ay3a GKS adal i
graduatinggreater numbers ofiigh-quality workers from Maryland dieges and universities, and
ensuringthat Maryland entrepreneurs have the tools they need to succeed.

Although Maryland has its challenges, and faces threats such as future BRAC rounds or changes

in defense spending, the state is in an extremely stiod®a A G A2y @ al NBf I yYRQ& RS
has provided the state with a highlgducated workforce and a network of businesses with
experience in different industriedMaryland hasopportunities to commercialize technology

developed on its bases and to capite on the increasing importance of its cybersecurity
resources If it takes advantage of these opportunitiethe state can continue its strong
relationship with the defense industry while adequately diversifying its communitiestigate

adverse shodk such as another round of BRAC or sequestration
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This section discusses defense contraddiy A WrLMMa@yland by examining jobs directly
relating toDoDcontractsas well asndirect and induced jobthat rely on defense contracting

This section reports on the impaobf the defense industry for the state and each region and
highlights the dependency of each region on defense contracting as a percentage of total
employment,output, and wages. AppendiRcontains tables showing the economic impacts of
defense contracting on each region in terms of output and wages by NAICS \WWbee.
examining the impact of DoD contracting, RE®Yy oonsidered the impact in terms girivate-

sector jobs.

6.1  Methodology
To determine the relative dependence d@oD contracting across Maryland, the RESI team
analyzedive separate regions, as well as the stasea whole The definitions for théive regions
can be found below

1. Central Maryland Baltimore City andHarford, BaltimoreCarroll,Anne Arundel,
and HowardCounties
Southern Maryland { G @ al NB Q& X ChuktiesNI Sa sz |y
Capital Maryland¥ CNBRSNA Ol =X a2y (32 WO > |
Western Maryland Garrett, Allegany, and Washingt@ounties
EasternShor¥ / SOAf X YSy iz vdzsSSy ! yySQas ¢ fo?2
Somerset, and Worcest€&ounties

arwd

I YFL) 2F GKS FAQOS NBIA2Y RiguBSR AY wo{LQa I|vylIf

Figure36: Maryland Counties in Five Regions Used for Analysis

Harford

Baltimore

Il Capital Maryland
[] Central Maryland
[l Eastem Shore

B Southem Maryland

B ‘Western Maryland

Source: RESI
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The team usedRegional Economic Modelsicl (REMI) P+ model version le€épnomic impact
analysis softwarep model the impacst of defense contracting on each region and #tate. The

REMI PI+ model is a highd dynamic modeling todhat various federal and state government
agenciesusein economic policy analysis. This modgeparates direct effectgabs supportedand

dollars spent as direct result of DoD contracts) from indirect and induced effects (joasd

output supportedby direct employeeQ I Y R 06 dza A Y SeitherSar Busheddzdtiom - & S &
personal salaries).

w 9 { andlyais covered a fivgear period between 2011 and 2015. This period kept the analysis
current and allowedhe RESI tearto reduce the influence obutliers from yearto year,thus
estimatingmore accuratel NSy Ra Ay a | NXle ltegrR @Qtaled Sdddtsyoligaded
within USA Spending by NAICS code and region and mapped this information into REMI P+ using
REMPIHQA A Yy R dzUSASpendrgy R RBlidly available dataset containing information on

all businesses and individuals receiving federal fumtie team then ran the RENI+model to
determine the economic impacts per region in terms of employment, output, and wages. REMI
Pl+also reports employment impacks/ NAICS codémpacts are repord only for Marylandnd

do not account for employment effects in neighboring states, such as Pennsylvania or Virginia.

To quantify vulnerabilitythe RESieam calculated a dependency ratio for each regama the

state. The dependency ratio measuré®e extent to whicht KS | NBI Qa 2204z 2 dzi
wages rey on DoDcontracting. For employment, this ratio was calculated as the total economic

impact of defense contracting (including direct, indirect, and induced jobs) divided by the total
number of pbs in the region, as calculated by REMI Pl+. Output and wages followed a similar
calculation.

Appendix Blescribegshe methodologyfor this analysign more detail.

Section 610 $ KA OK SEIFIYAySa (GKS AYLIOG 2F al NBf | YR
economy, uses datdnat RESI collectefdr Commercan a 2015 report on the economic impact

2T al NBEf I YRQ&A YA fedotomiNinpaktdralysisas Eohdiicked yai IMPLAN A &

a similar software to REMI PI+, and information on the number of base employees and
procurement was provided by the bases through a REBIinistered survey?®

6.2 Regional and State Vulnerabilitipr DoD Contracting

To determinethe level of dependencen DoD contractindor each regionand thereforethe
NB 3 A 2 yofvalnetalSilgts & downturn in funding through sequestration or a shift in defense
priorities, the RESI tearastimated the impact of DoD contracting using thesthodology
described in Section 6.1 and in further detail in Appendix Bléfermine what percentage of

125|rani, Daraius and Jessica Grimm. "Maryland Economic Impact Study of Military Facilities: FY12 Results." 2015.
Accessed January 4, 2017.
http://commerce.maryland.gov/Documents/ResearchDocument/MarylandMilitaryInstallationEconomiclmpactStu
dy2015.pdf
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St OK Nénpldythentautput, and wages was reliant on DoD contractRES| compared
the economic impacts calculated using REMI Pl+ witha L s dvdrath €stimateof regional
employment, output, and wageBigure37 showsthe total impacts (direct, indirect, and induced)

of DoD contracting tte overall estimates of employment, output, and wages for each region, and
finally a dependency ratio indicatirtige level of reliancen DoD contracting for eadhe region

The impacts of DoD contracting by region are examined in more detail in Se@t®tigough

6.8.

Figure37: Total AnnualEconomic Impactsf DoD Contractingand Dependency Ratios by
Impact Type and Region, 2042015

Region el Im%ic:t?;;)igg Total for Region Depen(;zr:i%y
Employment

SouthernMaryland 8,301 131,688 6.30%
Capital Maryland 45,121 1,072,737 4.21%
Central Maryland 57,673 1,502,589 3.84%
Western Maryland 827 124,746 0.66%
Eastern Shore 1,355 208,395 0.65%
Statewide 113,277 3,040,155 3.73%
Output

Southern Maryland $955,899,850 $13,505,989,954 7.08%
Capital Maryland $5,831,964,102 $157,996,243,90¢ 3.69%
Central Maryland $8,060,322,89C $218,424,743,601 3.69%
Eastern Shore $149,789,129 $24,234,261,017 0.62%
Western Maryland $83,369,699 $15,773,768,89: 0.53%
Statewide $15,081,345,672 $429,935,007,37¢ 3.51%
Wages

Southern Maryland $393,807,679 $4,357,593,174 9.04%
Capital Maryland $2,242,669,12C $47,826,759,15Z 4.69%
Central Maryland $2,966,951,811 $69,746,153,31% 4.25%
Eastern Shore $40,060,355 $6,252,346,44C 0.64%
Western Maryland $25,168,137 $4,224,005,063 0.60%
Statewide $5,668,657,102 $132,406,857,142 4.28%

Sources: REMI Pl+, RESI

As seen inFigure 37, 3.7 percent of all Maryland jobs are dependent on DoD contracting.
Southern Maryland is particularly vulnerable to shifts in DoD funding, as 6.3 percent of the jobs
in the region are reliant on DoD funding. Frdfigure37, it appears that future rounds of
sequestration and defense budget cuts will likely hit Southern Maryland the hardest. The Capital
region has the second highest percentage of jobs rellemDoD contracting, with 4.2 percent.

The Eastern Shore and Western Maryland do not rely much on the DoD relative to the other
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regions in Maryland, reflecting both their distance from Washington, D.C., and the lack of military
bases in the area. Howevem, ®c p LISNOSy G 2F (KSaS NB3IA2yaQ S
contracting still poses a risk in the event of budget cuts.

These levels of vulnerability are similar for wages and output. Of note iDBicontracting
jobs in Maryland tend to be better pang than average, since the percent of wages reliant on
DoDcontracting is higher than the percent of jobs reliantDaDcontracting. This difference is
largest in Southern Maryland, where 6.3 percent of jobs and 9 percent of wages r&€lg®n
contracting. A similar, albeit lesser pattern can be seen in the Capital and Central regions.

This figure does not include the number of jobs reliant on military bases, which would increase

the dependency ratioNote that Section 6.9 examines the impactof miliary 3 Sa 2y al NBf |
economy using prior researcthat the RESI tearmonducted.Similarly, USA Spending data does

not capture NSA funding, much of which goes to contractors supporting Fort Meade in the
Central region. Therefore, we expect these numberbdoa very conservative estimate of the

impacts of defense contracting on the local economi€ven the overall impact oboD

contracting on the state, as well as the relative quality of the jobs in the associated industries,

al NBf I yRQa S OBKkirethe&vent af tignificar andl piolonged budget cuts.

Companies irthe business survey also reported on their dependencyDa contracts, as
reported in Section 5.2.%igure38 shows compangependencyby region.

Figure38: SeltReported Company Dependency by Region

High Medium Low
Region Dependency Dependency Dependency Total
9 (70¢100%) (35¢69%) (0¢34%)
# % # % # % # %
Capital
25 16.56% 18 39.13%6 114 42.380 157 33.6%%
Maryland
Central 77 50.9% @ 22 4783% 128  AT58% 227 48.71%
Maryland
Eastern Shore 13 8.61% 2 4.35% 8 2.9 23 4.9%%
Southern 31 205 3 6.5 14 5.2 48  10.3%
Maryland
USSR 5  3.31% 1 21® 5 1.86% 11 2.36%
Maryland
Total 151 100% 46 100% 269 100% 466 100%
Source: RESI

Asseen inFigure38, nearly twice as many compani@s Southern Marylandeported having a
high level of dependency dboDfunding as expected. Although only 10 percent of companies
responding to the survey werocated inSouthern Maryland, more than 20 percent ofote
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samecompanies indicad a high level of reliance on DoD funds. This findihgnswith the
dependency ratioshat the RESI teamalculated.

Interestingly, companies in the Capital Marylaedion were less likely than expected to report
having a high dependency on DoD fundi@gmpanies in the region wek® percent lessikely

to report that they had a high dependency than if there were no relationship between region and
dependency.Given that the Capital Maryland region has the secdmidhest dependency as
reported inFigure39, this auitcome is surprisingOne potential explanation for this discrepancy

is that DoDreliant jobs in the Capital Maryland region ar®re concentratedin relatively few
companies when congred to other regionsAs anexample,Figure39 presents hypothetical
employment numbers in two regions

Figure39: Hypothetical Employment Numbers for Two Regions

Region 1 Region 2

Company DpD Non—DpD Company D_oD Non—DpD Company
Reliant Reliant Dependency Reliant Reliant Dependencyj

Jobs Jobs Ratio Jobs Jobs Ratio

Company 1 10 4 71% 90 4 96%
Company 2 20 5 80% 0 5 0.00%
Company 3 40 5 89% 0 5 0.00%
Company 4 15 190 7% 0 190 0.00%
Company 5 5 100 5% 0 100 0.00%
Total 90 304 23% 90 304 23%

SourceRESI

In Figure39, both Region 1 and Regionhave the samaumber of workers in Dolbeliant jobs

and nonDoDreliant jobs. Therefore, both regions have a dependency ratio of 23 percent. The
number of nonrDoDreliant jobs in each company is also the same between both regions.
However, because the Deigliant jobs are distributed between companies differently in each
region, Region 1 has three companies with a dependency score of 70 percent or more while
Region2 only hasone company. This effect may be what is happening in the Capital Maryland
region. If this is the case, the effects of future rounds of sequestration or BRAC will be
concentrated in relatively few companies in the Capital Maryland region comparedher
regions, such as Southern Maryland or Central Maryland

6.3  The Impact of Defense Contracting on Maryland

As seen iFigure40, defense contracting playsalarggp £ S Ay al NBfF yRQ&a SO2Yy;
of direct effects and the ripple effects seen in the broader econthmgugh indirect and induced

impacts
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Figure40: Average AnnuaEconomidmpactsof DoDContractingon Maryland, 20112015

Impact Type Direct Indirect/Induced Total

Employment 61,546 51,731 113,277
Output $8,449,660,18¢ $6,631,685,483 $15,081,345,672
Wages $3,465,598,993 $2,203,058,108 $5,668,657,104

Sources: REMI Pl+, RESI

Between 2011 and 2015the $16 billionobligated by the DoDto Maryland vendors and
companies doing business in Maryland directly emplogdcb46 private-sector workers in
Maryland These employees supportéd,731lindirect and induced jobs for a total 413,277
private-sector jobghat arereliant onDoDcontracting. These Maryland workers generated over
$15billion in output and were paid wages of oves.$billion. Dividing wage by employment to
determine the average wage finds that the average wage of those directly affecté&bby
contracting is $6,309 higher than the Maryland average wagfes4,777 However, the average
annualwage of those workers indirectly associatedhaDoDcontracting is only &2,587 This is
not necessarily surprising, as indirect and induced jgpgallyinclude service jobs with losv
salaries.

Figure41shows how these jobs are distributed acrddaryland industries, reported at the two
digit NAICS code level.
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Figure41: Average Yearly Direct, Indirect/Induced, and Total Jétmpactedby DoD
Contractingin Maryland by NAICS Cod01%2015

: Indirect/

Industry Direct Induced Total
Professional, Scientific, and Technical 32,165 6,075 38,240
Services

Construction 11,068 10,425 21,492
Administrative and Waste Management 7,616 5,205 12,821
Services

Retail Trade 840 7,125 7,965
Health Care and Social Assistance 2,677 5,248 7,925
Accommodation and Food Services 2,440 4,051 6,491
Other Services, except Public Administratic 570 3,328 3,898
Transportation and Warehousing 1,065 1,485 2,550
Manufacturing 1,194 932 2,127
Real Estate and Rental and Leasing 10 1,983 1,993
Finance and Insurance 224 1,596 1,820
Educational Services 681 738 1,420
Information 729 674 1,403
Wholesale Trade 136 1,098 1,234
Arts, Entertainment, and Recreation 22 1,059 1,082
Management of Companies and Enterprise 0 419 419
Utilities 91 148 238
Mining 1 104 105
Forestry, Fishing, and Related Activities 18 37 55

Sources: REMI Pl+, RESI

As Figure 41 shows, the plurality of DoD contractingdependent jobs in Maryland are
Professional, Scientific, and Technical Services jGbgen the nature ofDoD contracting,
including a reliance on biotech and cybersecurity, this is unsurprising. The second largest industry
supporting thedefense industry in Maryland @Gonstruction with the secondhighest number of

direct jobs and the highest number of indireaid induced jobs. The only industry not directly
affected by defense contracting Managementof Companiesand Enterprises Entities in this
industry will likely be managing companies receirmjpcontractsrather thandirectly receiving
DoDfunding thenselves, so this is not surprising.

Construction andProfessionalServices typically require two very different levels of experience
and educationTo determine the education requirements within these industries, the RESI team
used its proprietaryPredictve Regional Occupational MatriRROM tool, which incorporates

data from the OES database as well &BIBTOnLinedata, to map forecasts at the industry level

to occupations.O*NET OnLine a database published bthe U.S Department of Labor,
categorizes occupations by different job zones, reflecting the degree and experience needed to
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obtain the job.Figure42 outlines G NETONLIn& @b zones, describing the experience and
degrees associated with each.

Figure42: Description of GNet Job Zones

Job Zone Preparation Needed Example  Degrees/Experience
5 Extensive Doctors Doctorate's and Master's witexperience
4 Considerable Teachers Bachelor's and Master's
3 Medium Electricians Associate's, Bachelor's, aagprenticeships
2 Some Tellers Some orthe-job training
1 Little to No Waiters Minimal onthe-job training
Source: ENet

Figure43 maps these job zones to occupations to show the number of jobs for each major
occupation group by experience requirethe number of jobs in this table does not match the
number of total jobs impacted by defense contracting as some jobs dpneaiselymap to an
occupation.
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Figure43: AverageNumber of Jobs Impacted by DoD ContractimgOccupation and Job Zon2011%2015

Impact Impact Impact Impact Impact
ggge SOC Group for Job for Job for Job for Job for Job ImTpoat?:
Zonel Zone2 Zone3d Zoned4 Zoneb

43-0000 Office and Administrative Support Occupations 0 8,841 8,174 26 0 17,041
47-0000 Construction and Extraction Occupations 31 9,382 5,384 0 0 14,796
15-0000 Computer and Mathematical Occupations 0 0 1,229 8,084 653 9,966
13-0000 Business and Financial Operations Occupations 0 0 1,240 8,050 0 9,290
41-0000 Sales andRelated Occupations 2,537 3,123 415 2,938 0 9,014
11-0000 Management Occupations 0 0 328 5,479 1,436 7,243
350000 Food Preparation and Serving Related Occupations 4,645 1,342 72 0 0 6,059
53-0000 Transportation and Material Moving Occupations 275 4,666 92 0 0 5,033
17-0000 Architecture and Engineering Occupations 0 98 620 4,111 129 4,958
49-0000 Installation, Maintenance, and Repair Occupations 0 1,001 3,648 0 0 4,649
29-0000 Healthcare Practitioners and Technical Occupations 0 5 2,860 203 1,242 4,311
37-0000 Building .and Grounds Cleaning and Maintenance 1,022 2,849 137 0 0 4.009

Occupations
19-0000 Life, Physical, and Social Science Occupations 0 0 292 1,012 1,434 2,738
23-0000 Legal Occupations 0 0 1,079 0 1,541 2,620
39-0000 Personal Carand Service Occupations 404 874 876 81 0 2,234
33-0000 Protective Service Occupations 16 1,817 109 0 0 1,942
51-0000 Production Occupations 246 1,336 348 0 0 1,930
31-0000 Healthcare Support Occupations 0 982 943 0 0 1,925
27-0000 Arts, DesignEntertainment, Sports, and Media Occupation 0 75 302 1,368 10 1,755
25-0000 Education, Training, and Library Occupations 0 0 403 481 216 1,100
21-0000 Community and Social Service Occupations 0 0 0 292 334 626
45-0000 Farming, Fishing, and Fores@gcupations 31 10 0 0 0 40

Total 9,207 36,400 28,549 32,125 6,996 113,277

Sources: REMI Pl+, RESI
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As shown inFigure43, the plurality of defenseeliant jobsare in Office and Administrative
SQupport Occupationsmostof which are relatively lovskill. In 2015 the average wage for these
occupations was just under $40,000. Simila@gnstruction andxtraction Occupations arehe
second largest group of occupations impacted by DoD contracting; the average wage in these
occupations is roughly $47,000ess than he average wage in Marylan@hese two occupation
groups account for 28 percent of all jobs affected by defense contracting statewWtds.
demonstrates that even though DoD contracting jobs are generally higher skill, losing these jobs
would have large pple effects throughout the economy, impacting those with lower education.
Because these employees have fewer job skills and typically lower educational attainment rates,
another round ofsequestrationor BRAC could leave these employees with relativelyefe
options compared to workers in Computer and Mathematics Occupations. This underscores the
need for workforce training programs targeted at all levelgdiication and job skKill.

However not all occupations reliant on DoD contracting are4skill. The occupatiosthird-most
reliant onDoD contracting areComputer andMathematicalOccupations. Over 800 of these

jobs are in job zones 4 and 5, meaning they require at least a calhgetion. Overall, over
one-third of the jobs reliant on defense camlicting in Maryland require at least a college
education, while an additional 25 percent require some level of higher educdtidne event of
another round of BRAC or sequestration, these workers would likely have more options for
occupations to transion into than workers in loweskill occupations. However, without a
corresponding expansion of other areas of the economy, there would still be an increase in
unemployment.

In the event of another round of BRAC or sequestration, higkiéled workers ray simply end

up displacing loweskilled workers. This effect was seen in the most recent recession, where
workers with college and advanced degrees began working jobs which did not require the
degrees, pushing people without those degrees out of the foode 126 For example, in 1970,

only 2 percent of firefighters had a college degree. In 2013 that proportion rose to 18 péféent.
Maryland policymakers will need to pay special attention to Bto#ar workers in the event of

an adverse shock to the defense community, even though many of the jobs impacted by DoD
contracting require higher education.

6.4  The Impact of Defense Contriing onCentralMaryland

This section examines the impact of defense contracting @entral Maryland comprising
Baltimore Cityand Harford, Baltimore, Carroll, Anne Arundel, and How@odnties Figure44
shows the economic impacts associated with defense contracting in the region.

126 Semuels, Alana. "Collegelucated workers are taking jobs that don't require degrees." Los Angeles Times.
9/20/2013. Accessed December 21, 2016. http://www.latimes.com/businesislallegegrads20130920
story.html.

27 bid.
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Figure44: Average Annual Economic Impaaté DoD Contractinggn Central Maryland 2011
2015

Impact Type Direct Indirect/Induced Total
Employment 27,407 30,266 57,673
Output $4,110,685,34C $3,949,637,55C $8,060,322,89(
Wages $1,640,471,515 $1,326,480,29€ $2,966,951,811

Sources: REMI Pl+, RESI

As shownn Figure44, between 2011 and 201&entral Marylandveraged 27,407 jobs directly
reliant on the$7.2 billionon averagean DoDcontractingspent in the regioreach year. This is
roughly 45percentof the total direct jobs fronDoDcontracting in Maryland. These direct jobs
support an additional 30,266 indirect and induced jobs, for a total of 57,673 gol&8 percent
of the total jobs in the regionThe defense industry i@entral Marylad region produces $8
billion in output and generates almost $3 billion in wagéke average salary for employees
directly affected byDoDcontracting is $59,856 i@entral Marylandroughly $5,000 higher than
al NBf I yRQa Mha8viichga Sagesfbir@liged and induced jobs is lower than the
average salary in the state at $43,827.

Figure45 displays the average annuatlivate-sectoremployment reliant orDoDcontracting by
industry.
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Figure45: AverageAnnual Number oDirect, Indirect/Induced, and TotalobsReliant on DoD
Contracting inCentral Maryland 20112015

Industry Direct Indirect/Induced Total
Professional, Scientific, and Technical 14,186 3,168 17,353
Services

Construction 5,827 5,927 11,754
Administrative and Waste Management 2,930 3,045 5,975
Services

Health Care and Social Assistance 1,572 3,319 4,892
Retail Trade 216 4,257 4,473
Accommodation and Food Services 191 2,398 2,589
Other Services, except Public 365 1,997 2,361
Administration

Manufacturing 849 613 1,462
Finance and Insurance 224 949 1,173
Real Estate and Rental and Leasing 5 1,126 1,132
Transportation and Warehousing 353 760 1,113
Wholesale Trade 74 765 839
Information 379 354 733
Educational Services 146 558 704
Arts, Entertainment, and Recreation 4 627 631
Management of Companies and 0 231 231
Enterprises

Utilities 71 86 157
Mining 0 70 70
Forestry, Fishing, and Related Activities 15 15 30

Sources: REMI Pl+, RESI

Similar to the distribution of industries statewidthe Professional,ientific, andTechnical
Services industry has the plurality of jobs in the area, v@dmstruction having the second most
jobs impacted by contracting. These two industries make up 50 percent of the total pseetier
jobsthat depend onDoD contracting in the regionNotably,the majority of the Professional,
Scientific, andTechnicalSrvicesindustryQ j@bs directly relate to DoD contracting, while jobs in
Construction are split evenly between direct jobs and indirect and induced fgihse both
industries had higher salaries than the Maryland average in 28iijnderscores how a déne

in statewide DoD contractingould quickly lead to a decline in income and tax revenue across
the state.

6.5 The Impact of Defense Contracting &outhern Maryland
This section examines the impact of defense contractingouathern MarylandcomprisingSt.
al N2BQas / KINbbteg FyR /I f FSNI
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Figure46 shows the economic impacts associated with defense contracting in the reghen.
direct output listed below is the average annual total dollars obligated for the region between
2011 and 2015.

Figure46: AverageAnnual Economic Impactsef DoD Contracting osouthern Maryland
2011¢2015

Impact Type Direct Indirect/Induced Total

Employment 4,734 3,567 8,301
Output $618,898,095 $337,001,755 $955,899,850
Wages $278,773,749 $115,033,930 $393,807,679

Sources: REMI Pl+, RESI

Due largely to its smaller population and size, the Soutianyland egion hafewer workers
directly and indirectly supported by defense contracting tHaentral Maryland despite the
number of military bases in the region. Defense contracting in the region still accounts for 8,301
total jobsof a regional total of 131,688 joband a total output of almost $1 billioout of a
regional total of roughly $13.5 billigoor approximately’.1percent DoDcontractors in Southern
Maryland earn less than workers @entral Maryland, with aaverage wagef $58,888(greater

than the aveage wage of $4,777) for workers directly impacted by the defense industry, while
workers in indirect and induced jobs earn, on average, $32a24@ially

Figure47 displays the average annual privagector employment reliant ooDcontracting by
industry for the region.
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Figure47: Average Annual Number of Direct, Indirect/Induced, and Total Jobs Reliant on DoD
Contracting inSouthern Maryland 20112015

Industry Direct Indirect/Induced Total
Professional, Scientific, and Technical Service 3,625 254 3,879
Construction 738 1,046 1,784
Retail Trade 41 653 694
Administrative and Waste Management 214 212 426
Services

Accommodation and Food Services 7 327 334
Health Care and Social Assistance 24 308 332
Other Services, except Public Administration 55 205 260
Transportation andVarehousing 1 220 221
Real Estate and Rental and Leasing 2 96 98
Finance and Insurance 0 84 84
Manufacturing 11 35 45
Utilities 2 33 35
Information 11 23 33
Arts, Entertainment, and Recreation 0 21 21
Wholesale Trade 1 19 20
Educational Services 4 14 18
Management of Companies and Enterprises 0 14 14
Forestry, Fishing, and Related Activities 0 4 4
Mining 0 0 0

Sources: REMI Pl+, RESI

The distribution of jobs across industrigs Southern Marylands similar tothe distribution in
CentralMarylandandthe rest of thestate. However, the region is characterized by less diversity
in the types of industries it supports. For example, no jobSraince andnsuranceMining, or
Forestry businesses are directly dependent@aDcontracting in tle region. Construction and
Professional Services make up 6®ercent of the contractingreliant jobs in the region, a
proportion much higher thathat found in Central Marylandlhis is due in large part to a larger
proportion of jobs occurring in thErofessional, Scientific, and Technical Servindsstry. This
indicates that the types of contractors in Southern Marylamd more technical in nature for
example, scientists and engineersupporting the UAS research at NAS Patuxent River or
energetics worlat Indian Head. In contrast, Central Maryland is slightly more diversified in the
types ofDoDcontracts its companies receivBecause the Professional, Scientific, and Technical
Services industry is so dominant in Southern Maryland, the region is mdmnerable to a
reduction in dollars obligated in the industry than other areas of the state.

6.6  The Impact of Defense Contracting @apitalMaryland
This section examines the impact of defense contractingCapital Marylangd comprising
Frederick, Mont§ YSNE =X | YR tOktgOS DS2NHSQa&
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Figure48 shows the economic impacts associated with defense contracting in the reghen.
direct output listed below is the average annual total dollars obligated for the region between
2011 and 2015

Figure48: Average AnnuaEconomic Impactsef DoD Contracting oi€apital Maryland 201Xk
2015

Impact Type Direct Indirect/Induced Total

Employment 28,920 16,201 45,121
Output $3,676,508,70C $2,155,455,403 $5,831,964,1043
Wages $1,532,727,54C $709,941,580 $2,242,669,12(

Sources: REMI Pl+, RESI

More jobsin Capital Maryland ardirectly reliant on DoD contracting than Central Maryland.
This region also has the lowest ratio of indirect and induced jobs to direct jobs diallregions.
Statewide one direct job supports 0.84 indirect and induced jobs; in Capital Marytareddirect

job only supports 0.56 indirect and induced jolbkis indicates that indirect and induced labor
for the jobs directly reliant on DoD contraagins likely found in other regions. For example, it
may be cheaper for a contractor in Frederick to purchase supplies from Washington County than
from Montgomery County, given the lower cost of land and labor in Western Maryland.
Interestingly, the averageorker directly affected by DoD contracting in Capital Maryland earns
$52,999. This salary is lower than the Maryland avewlggb4,777 as well as the average for
DoD contractors in Southern Marylamaf $58,888 where the cost of living is loweilo
understand why wages in the region are lower than the Maryland avefrageare49displays the
average annual privateector employment reliant omoD contracting by industry foCapital
Maryland
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Figure49: Average Annual Number of Direct, Indirect/Induced, and Total Jobs Reliant on DoD
Contracting inCapital Maryland 20112015

Industry Direct Indirect/Induced Total
Professional, Scientific, and Technical Servi 14,203 2,543 16,746
Construction 4,355 3,177 7,533
Administrative and Waste Management 4,316 1,782 6,098
Services

Accommodation and Food Services 2,240 1,174 3,414
Health Care and Social Assistance 1,081 1,436 2,517
Retail Trade 581 1,909 2,491
Other Services, except Public Administratiol 148 1,031 1,180
Transportation and Warehousing 711 451 1,162
Real Estate and Rental and Leasing 3 719 722
Educational Services 531 150 681
Information 339 278 618
Finance and Insurance 0 493 493
Manufacturing 320 170 490
Arts, Entertainment, an&ecreation 18 386 405
Wholesale Trade 52 276 328
Management of Companies and Enterprises 0 165 165
Utilities 18 24 42
Mining 1 24 26
Forestry, Fishing, and Related Activities 2 10 12

Sources: REMI Pl+, RESI

The distribution ofDoD contractingdependent jobs inCapital Marylandis similarto the
distribution in Central Maryland In Capital Maryland the Administrative and Waste
Management industry has the second highest number of total jobs in the region, driven primarily
by the highnumber of direct jobs in the industry. The large numbers of workers directly affected
by DoDcontracting in theAdministrative andVasteManagementServices industry may explain

the lower than expected salaries for this regigiven that the average salain the industry was
roughly $40,500 in 2015

6.7  The Impact of Defense Contracting &estern Maryland
This section examines the impact of defense contractingestern Marylang comprising
Garrett, Allegany, and Washingt@unties

Figure50 shows the economic impacts associated with defense contracting in the reghen.
direct output listed below is the average annual totalldcs obligated for the region between
2011 and 2015.
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Figure50: Average Annual Economic Impacts of DoD Contracting\stern Maryland
2011¢2015

Impact Type Direct Indirect/Induced Total
Employment 221 606 827
Output $15,703,105 $67,666,594 $83,369,699
Wages $5,769,672 $19,398,465 $25,168,137

Sources: REMI Pl+, RESI

Of the five regionsWestern Maryland has the fewest jobs dependentdaiense contractingn
Maryland Relatively few(221) jobs were directly reliant orDoD contracts, and these jobs
supported only606 indirect and induced jobs. Total output produced by th&awD-dependent

jobs was only 83 million, and total wages were25 million. Wagedor jobs affected by defense
contracingin Western Maryland are lower than the rest of the state. The average wage for direct
and indirect/induced workers is only around $30,000.

Figure51 displays the average annual privagector employment reliant ooDcontracting by
industry for Western Maryland.

Figure51: Average Annual Number of Direct, Indirect/Induced, and Total Jobs Reliant on DoD
Contracting inWestern Maryland 2011¢2015

Industry Direct Indirect/Induced Total
Administrative and Waste Management Services 144 62 206
Retail Trade 0 140 140
Construction 10 89 99
Professional, Scientific, and Technical Services 60 14 74
Health Care and Sociassistance 0 66 66
Accommodation and Food Services 0 58 58
Manufacturing 3 41 44
Finance and Insurance 0 34 34
Other Services, except Public Administration 1 30 31
Transportation and Warehousing 0 26 26
Wholesale Trade 1 11 12
Real Estate and Rent@hd Leasing 0 10 10
Information 0 7 7
Mining 0 5 5
Arts, Entertainment, and Recreation 0 5 5
Management of Companies and Enterprises 0 4 4
Educational Services 0 4 4
Utilities 0 1 1
Forestry, Fishing, and Related Activities 0 0 0

Sources: REMAl+, RESI
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Western Maryland has a very different distribution DbDreliant industries than the other
regions in Maryland. Administrative and/aste ManagementServices has the most jobs
employed, both directly and overall, whiReofessional Scientific, andTechnicalServiceshasthe
second mostegionally TheGonstruction industry in Western Maryland does not rely DaD
contracting as much as in other regions, whiail Trade is more reliant in Western Maryland

as opposed to other regiondhis is interesting given that there are zero direct jobs for this
industry in the regionindirect and induced jobs in the Retail Trade industry are likely originating
from purchases made by direct contractors in the Capital Regmmnexample, it malge cheaper

for a contractor in Frederick to purchase supplies from Washington County than from
Montgomery County, given the lower cost of land and labor in Western Maryland.

Low wages in the region are likely due to the prevalence of Retail Trade joksllaags the
relatively high number oAdministrative andWaste ManagementServices jobs. In 2015
average wage for thédministrative andWaste ManagementServices industry was $40,497
across Maryland, while the average wageRetail Trade was only $3,174.

6.8 The Impact of Defense Contracting ohe Eastern Shore

This section examines the impact of defense contractintherEastern ShotecomprisingCecil,

YSY(Gs vdzSSy !'yySQasz ¢Ffto2G /FNRf Ay Suntes2 NOKS A
Figure52 shows the economic impacts associated with defense contracting in the regen.

direct output listed below is the average annual totallds obligated for the region between

2011 and 2015.

Figure52: Average Annual Economic Impacts of DoD ContractingrenEastern Shore
Region 20112015

Impact Type Direct Indirect/Induced Total

Employment 264 1,090 1,355
Output $27,864,949 $121,924,180 $149,789,129
Wages $7,856,519 $32,203,836 $40,060,355

Sources: REMI Pl+, RESI

Like Western Maryland, the Eastern Shore has relativelyCiei®reliant jobs compared to the
other regions in the state. Only 1,355 private sector jobs are directly or indirectly supported by
defense contractingut of a total of 208,395 jobS hese jobs support $150 million in output and
$40 million in wagesThe proportionof direct to indirect and induced jobs is similar to Western
Maryland and indicates that thEastern Shores closelytied to the Central Maryland region by
providing lowcost supplies and labokVages for direct contractors in the Eastern Shore are
signifcantly lower than the Maryland average. The average directly affected worker earns
$29,760, while the average worker in an indirect or induced job earns only $29,545.

Figure53 displays the average annual privagector employment reliant ooDcontracting by
industry for the Eastern Shore.
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Figure53: Average Annual Number of Direct, Indirect/Induced, and Total Jobs Reliant on DoD
Contracting inthe Eastern Shore Regip8011¢2015

Industry Direct Indirect/Induced Total
Construction 137 185 322
Professional, Scientific, and Technical Services 91 96 187
Retail Trade 1 166 166
Health Care and Social Assistance 0 118 119
Administrative and Waste Management Servict 12 104 116
Accommodation and Food Services 1 95 96
Manufacturing 12 74 86
Other Services, except Public Administration 1 66 67
Financeand Insurance 0 36 36
Wholesale Trade 8 26 34
Real Estate and Rental and Leasing 0 32 32
Transportation and Warehousing 0 28 28
Arts, Entertainment, and Recreation 0 20 20
Educational Services 0 12 13
Information 0 12 12
Forestry, Fishing, arilelated Activities 1 7 8
Mining 0 5 5
Management of Companies and Enterprises 0 5 5
Utilities 0 3 3

Sources: REMI Pl+, RESI

The distribution of jobs reliant odoDcontractsissimilar to that of the state as a whqlalthough

jobs are less concentrated iRrofessional,Scientific, and Technical Services Statewide, as
described in Section 6.3, roughly 34 percent of Deliant jobs are in ®fessional Scientific, and
TechnicalServices However, on the Eastern Shoosly 14 percent of Dolteliant jobs are in this
sectorand avariety of sectors have employment levels above the Maryland average. Sectors with
a higher proportion of jobs than the statewide average include Construction, Manufacturing, and
Retail Trade. @en the high number of indirect and induced jobs in this region, this is not
surprising.

69 ¢KS LYLIOG 2F aAfAdGFNE .l aSa 2y al NEflyYyRQa
Although DoDcontractingA & 'y A YL NIFyd LI Nl K8 T andiltaly Q8 y RO
installations alsglay a substantial role in the econonmiy. 2015 RESI conducted an economic

impactanalysiscd  NBf I yYRQa YAfAGFENER AyadlttlraArzya F2N
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Economic Development, now known as the Maryland Department of Commk&rthe report
estimatedthe impact of 15 installations in FY 20hased on basspecific employment and
spendingt?® This section presents the findings of the 2015 report wBietion 6.10 combines
thesefindingswith estimatesfrom Section 6.2f the impact of DoD con#cting on the state to
RSGSNIXYAYS al NEBf I yYRQa& 2 @S NI fRigurdsh tielbw oispl&/s they (1 K S
impact of the 15 military bases ierims of employment.

Figure54Y L YLJ OO0 2F al NRBflFyRQa aAf AII2NE Ly adl € 4

Military Installation Region Direct Indirect/Induced Total
Adelphi Laboratory Center Capital Maryland 1,234 2,008 3,242
Fort Detrick Capital Maryland 7,566 29,215 36,782
Joint Base Andrews Capital Maryland 17,546 9,409 26,955
(N:Z‘E‘t"e”ra' Maritime Intelligence ol Maryland 1,890 2137 4,027
Naval Support Activity Bethesd: Capital Maryland 11,686 8,640 20,326
NavalSuriace Warfare Center i mandand 1,563 2497 4,059
Carderock Division
Capital Maryland Total 41,485 53,906 95,391
Aberdeen Proving Ground Central Maryland 15,780 42,560 58,339
AT GOTP O Sgliese Central Maryland 1,210 3,600 4,810
Baltimore District
Coast Guard Yard Central Maryland 1,691 1,375 3,066
Fort Meade Central Maryland 64,727 125,536 190,264
Maryland National Guard Central Maryland 2,098 1,411 3,509
Naval Support Activity Annapolis Central Maryland 7,765 5,085 12,850
CentralMaryland Total 93,271 179,567 272,838
Naval Air Station Patuxent River Southern 11,724 25,232 36,956
Maryland
Naval Research LalChesapeake Southern
Bay Detachment Maryland 15 68 65
Naval Support Facility Indian Heac Southern 2,564 2,387 4,951
Maryland
Southern Maryland Total 14,303 27,687 41,990
Statewide Total 149,059 261,160 410,219

Source: RESI, Maryland Department of CommédMELAN

1281rani, Daraius and Jessica Grimm. "Maryland Economic Impact Study of Military Facilities: FY12 Results." 2015.
Accessed January 4, 20hftp://commerce.maryland.gov/Documents/ResearchDocument/MarylandMilitary
InstallationEconomiclmpactStudy2015.pdf

129 Oneinstallation, Joint Base Andrews, supplied data for FY 2013 and therefore impacts are estimated for FY2013
for this installation.
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As seen inFigure54, the 15 military installationgdhat RESknalyzed in 201%vere directly

responsible for over 149,000 jobs. These jobs sugsboiver 261,000 indirect and induced jobs

for a total statewide imact of 410,000 job<Of the bases studied, Fort Meade was responsible

for the most jobs, supporting a total of 190,264 jobs46 percent of the total jobs impacted by

al NBf I yRQa YAfAGENE Ayadl f fdreagstimpactbwa®beieer y & G I £
Proving Ground, which supported a total of 58,339 jdthe15basesxplored in the 2015 report

FNE t20F0SR Ay UGUKNBS 2F al NEflFyRQa FAGBS NBIA2)
Maryland13° Of these by far themost jobsare supprted in the Central Maryland region, home

to both Fort Meade and Aberdeen Proving Ground.

Figures5LINB A Sy 1a G KS A Y LI nétall&tisns enlowtiditfor BY RODZby rédioh.A (0 | NE
Ly G2dFf> alNEBtlFIYRQAa YATAGFENER o6FaSa &dzlJJ2 NI SR
generated nearly half of this impact (47 percent), or $27 billion in direct and indirect output. The

base suppoihg the second greatest output was NAS Patuxent River, which supported $7.5

billion in output. Most output in Maryland was supported in the Central Maryland region,
primarily as a result of Fort Meade and Aberdeen Proving Ground. The installations apite C

Maryland region generated the second greatest outp®12.5 billion in direct and indirect

output.

B0 |ndirect and induced effects for a base are assumed to occur in the same region the base is located in. The 2015
analysis wa conducted using IMPLAN, which is not as sophisticated as the REMI Pl+ model used to model the

AYLI OG 2F 525 O2yiNIOGAYy3Id !'a &dzOKXZ GKS Hnamp NBLE2NI 2y
linkages.
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Lyaalttr d;

Figure55Y LYLJ OO0 2F al NBfl yRQa&a aR02il NB

Region Military Installation Direct  Indirect/Induced Total
Capital Adelphi Laboratory

Maryland Center $122,495,301 $178,240,606 $300,735,906
CEIEL Fort Detrick $2,127,218,48¢ $4,831,983,651 $6,959,202,14(
Maryland

Capital Joint Base Andrews  $1,624,153,23F  $710,124,303 $2,334,277,534
Maryland

Capital National Maritime

Maryland Intelligence Center $578,370,032 $276,538,219 $854,908,251
Capital Naval Support Activity )
Maryland Bethesda $838,885,156 $659,606,028 $1,498,491,183
Canital Naval Surface Warfart

Marr)ylan q Centerr Carderock $236,081,475 $320,434,430 $556,515,904

Division

Capital Maryland Total

$5,527,203,68¢€

$6,976,927,237

$12,504,130,923

Central Aberdeen Proving
Maryland Ground $1,622,488,06€ $5,426,074,494 $7,048,562,56(
Central Army Corps of

Engineers Baltimore $134,601,206 $482,391,520 $616,992,726
Maryland o

District
Central

Coast Guard Yard $169,287,260 $129,634,265 $298,921,525
Maryland
SOl Fort Meade $9,351,490,81¢ $17,570,704,40¢ $26,922,195,224
Maryland
Central Maryland National
Maryland Guard $347,757,250 $168,205,804 $515,963,054
Central Naval SUppOrtACtVIty  goa6 149 527 $511,010,449 $1,447,461,97¢
Maryland Annapolis
Central Maryland Total $12,562,067,12¢ $24,288,029,941 $36,850,097,064
Southern Naval Air Station — A
Maryland Patuxent River $3,795,718,487 $3,679,871,105 $7,475,589,597
Southern Naval Research Lab

Chesapeake Bay $2,116,438 $9,740,591 $11,857,029
Maryland

Detachment
Southern Naval Support Facility
Maryland Indian Head $333,639,541 $211,063,970 $544,703,511

Southern Maryland Total

$4,131,474,46€

$3,900,675,66€

$8,032,150,133

Statewide Total

$22,220,745,282 $35,165,632,84¢ $57,386,378,124

Source: RESI, Maryland Department of CommdMELAN

Figure56pred Sy U a
region.
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Figure56Y L YLJ OO 2F al NBflyRQ& aR@AGINE Lyadlfftra,
Region Military Installation Direct  Indirect/Induced Total
Capital Adelphi Laboratory A
Maryland Center $88,415,433 $73,486,101 $161,901,534
Capital o+ Detrick $842,023,092 $1,821,978,061 $2,664,001,153
Maryland
Capital 5 0 Base Andrews $874,650,596  $233,284,086 $1,107,934,682
Maryland
Capital National Maritime 1
Maryland Intelligence Center $199,234,967 $103,419,796 $302,654,763
Capital Naval Support Activity i
Maryland Bethesda $527,456,102 $200,912,043 $728,368,145
Canital NavalSurface Warfare
Marr)yland Center Carderock $173,999,996 $116,157,010 $290,157,006

Division

Capital Maryland Total

$2,705,780,18€

$2,549,237,097

$5,255,017,283

Central Aberdeen Proving
Maryland  Ground $1,134,968,235c $2,217,930,15C $3,352,898,384
Central Army Corps of

Engineers Baltimore $98,262,094 $172,474,305 $270,736,399
Maryland L

District
central oot Guard Yard $103,421,493  $43,975977  $147,397,47(
Maryland
Central £t Meade $6,371,999,15¢ $6,648,170,91Z $13,020,170,07;
Maryland
Central MarylandNational
Maryland Guard $174,849,992 $57,029,306 $231,879,298
Central Naval Support Activity A
Maryland  Annapolis $509,557,894 $177,497,998 $687,055,8972

Central Maryland Total

$8,393,058,867

$9,317,078,64¢

$17,710,137,516

Southern
Maryland

Naval Air Station
Patuxent River

$1,006,004,57%

$1,404,463,34¢

$2,410,467,918

Southern
Maryland

Naval Research Lab
Chesapeake Bay
Detachment

$1,563,200

$3,571,046

$5,134,246

Southern
Maryland

Naval Support Facility
Indian Head

$243,890,006

$70,038,141

$313,928,147

Southern Maryland Total

$1,251,457,77¢

$1,478,072,532

$2,729,530,311

Statewide Total $12,350,296,83Z $13,344,388,27¢
Source: RESI, Maryland Department of CommdMELAN

$25,694,685,104

al NBf I yYyRQa YAt AGFNE Ajgbswith dvér B12 Ailkoy ia totdl wagds Qfier & & dzl
accounting for indirect and induced wages, the installations sugob$25.7 billion in total
gl 3Sad® DAGSY GKIF G al Né&410,31Rj6bE acloss thé dtatef the dveragé & & dz
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wage ofaworkeNB f A yi 2y al NBf | yves(ha2,637Aalmbst $8)08D highgra G | £ f
than the average wage ofb@,777in Maryland Salaries are raised due to wages paid to direct
220aT 62N]SNA RANBOGfe& SYLX28SR o0&5oaavbidige I YRQA
in FY2012. Indirect and induced workers earned $51,096, nearly $4,000 less than the statewide
wage.This finding is not surprising, given that indirect and induced jobs, as described in Section

6.2, typically include lower paying service jobs

6.10 Regional and State Vulnerability for thBefenselndustry

Focus group participants and interviewees frequently noted how intertwined DoD contracting
gl a ogA0K al NBf | yRJagather 4 corapletdpictukeyofithie Idefehse indugtry” & ©
in Maryland, the RESI team combinseveralestimatesto get an overall defensdependency

ratio for each region. The team examined several variaddgsesented below irFigure57:

1. Total Impact of DoD ContractingThis information, presented in Section 6.2, was
calculated using REMI Pl+ and represents the privatefaon impact of DoD contracting
on each region in Maryland. These data represent avesagelal impacts for the period
between 2011 and 2015.

2. Total Military Base ImpactThese calculations, presented in Section 6.9, were estimated
using IMPLAN. Estimates are forZ912, although one installation, Joint Base Andrews,
submitted payroll and pragement information for F2013. Impacts for this variable
include private nofarm and government nofiarm employment, output, and wages.

3. Total Defense ImpactThis is a sum of thé ¢ 2 { | f of DODLIR @ G NJaddithey 3 £
dTotal Military Base Impagfields.

4. Total for Region This estimation of the total output, wages, and employmentdach
region is reported from REMI Pl+. REMI Pl+ uses BEA and BLS data to tataldate
region. Data here is total nefarm employment, output, and wageandtherefore differs
from the regional totals reported in Section §vhich only examined the impact to the
private sectort3?

5. Defense Dependency Ratidhis ratio is calculated by dividing tfieotal Defense Impaégt
into the dTotal for Regiox.

There are pddy G A f A&aadzsSa 6AGK O2YO0AYAYy3d LINA2NI NBa.
installationswith the current analysis of DoD contractimgported in Section 6.2For one, the

two analyses were conducted using different software, and impacts are reportéetatifly.
Lat[!bX dzaASR Ay (GKS wHnmp NBLERZ2NI 2yaptadthe®f | yYRQ
regional linkages, whilREMI P1+ does. Therefore, because no installations are located in Western
Maryland or on the Eastern Shore, and the regional emplent, output, and wage totals are

higher due to the inclusion of government sector, dependency ratios for thesedgionswill,

by design be less than those calculated in Section 6.2. However, given the low government
employment in these two regionsijfterences in the dependency ratios should be minimal.

Blsection 6.2 only examines the yate sector in order to present findings more meaningful for diversification
and to be consistent with calculations within the Cluster Analysis.
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Additionally,it is likely thatat least some of théndirect employment supported bgg I NB f | Y RQa
military installationgeported in the Capital Maryland regipfor exampleactually occurs in the

Western Maryland region. This indicates that the totals, and therefore dependency ratios, may

be biasedn favor of the Capital Maryland regiomhisbiasis likely an issutor the three regions

containing military installationgut RESI believes that all totals and dependency ratios presented

in this section may still be viewed as conservative given that3j@Ading data desnot include

classified contracts or those withthe NSARRA GA2y I f f 83X wO{ L Qataennmp NB
Mp 2F al NEf I fddtittes Dus tothe¥euriavoidlablNBsues with missing data, RESI
believes that all regional estimates of DoD reliance may be considered conservatiaky,
wO{LQa HaAmp NBLRZNI 2yfeé O0OasedindB, insteakoSexdmining Ol 2
the average impact across five years as done in this report. It is unclear if the estimates of the
AYLI OGa 2F al NBftlFyRQa YATAGINRE AyaldlfttlrGaAazya
stable nature of milary base employment.

al NBf I yRQa S O2in/Rgwésy, is Iheavilyaréigniof both DoD contracting and
military installations. In total, appsomately 14.5 percent of the jobs, 13.6 percent of the output,
and 18 percent of the total wages in Maryland rely directly or indirectly on the defense industry.

/| NHzOAF ftex {2dziKSNYy al NBEflFIyRXZ O2YLINARAAWI / KI N
reliant on the defense industry with approximately 30.7 percent of the jobs, 45.2 percent of
total output, and 46.7 percent of the total wages in the region rely on either DoD contracting or
local installations. Central Maryland is also heavily depahdm the defense industry. For
example, approximately 18.6 percent of the employment in the region is supported by the
defense industry. As noted in Section 6.2, Central Maryland and Capital Maryland have similar
levels of reliance on DoD contracting (apxmately 4.2 percent and 3.8 percent respectively),
however, the Central Maryland region is much more heavily dependent on the defense industry
as a whole than the Capital Maryland region. The Central Maryland region has two of the largest
military basesn the state, Fort Meade and Aberdeen Proving Ground.

l f K2dzZAK al NBEflFyRQa SO2y2Yé& Aa NBtAlLyd 2y GKS
are highpaying jobs. The average defeasdiant job in Maryland has an annual salary of
$59,911, abve the Maryland average 068,777 Wages are highest in the Central Maryland

region, where the average worker earns $62,561. These numbers are similar in Southern
Maryland, where the average defenseliant worker earns an annual salary of $62,105. Wages

are lowest in the Eastern Shore region, where workers only earn an average wage of $29,565.
This low wage is due to a lack of wadlying jobs on military installations and the presence of

few contractors. Instead, most Def@liant jobs on the Eastern Steare indirect and induced

jobs typically consisting of service jobs, as discussed in Section 6.8.
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Figure57: Estimated Annual Economic Impacts of the Defense Industry and Dependency
Ratios by Impact Type and Region

Total Im f - Defen

: otal Impact o Total Military ~ Total Defense : clense

Region DoD Total for Region Dependency
. Base Impact Impact .
Contracting Ratio

Employment
Southern 8,301 41,990 50,291 163,760 30.71%
Maryland
Central 57,673 272,838 330,511 1,779,737 18.57%
Maryland
Capital 45,121 95,391 140,512 1,286,850 10.92%
Maryland
VLI 827 0 827 145,101 0.57%
Maryland
Eastern 1.355 0 1,355 245,561 0.55%
Shore
Statewide 113,277 410,219 523,496 3,621,009 14.46%
Output
Southern 0
Maryland $955,899,850  $8,032,150,132 $8,988,049,982 $19,858,643,824 45.26%
I\Cﬂzgr;'n g $8,060,322,890 $36,850,097,069 $44,910,419,958 $267,837,072,95E 16.77%
'\CAZ'?;Z'” g $5,831,964,103 $12,504,130,923 $18,336,095,026 $200,386,535,70C 9.15%
gﬁztreem $149,789,129 $0  $149,789,129 $27,922,484,964 0.54%
Western $83,369,699 $0 $83,369,699 $17,853,352,702 0.47%
Maryland
Statewide  $15,081,345,672 $57,386,378,124 $72,467,723,796 $533,858,090,145 13.57%
Wages
fﬂ‘;‘:;rl‘:r:z $393807,679  $2,729,530,311 $3,123,337,990  $6,698,898,370 46.62%
Central 0
Maryland $2,966,951,811 $17,710,137,516 $20,677,089,327 $88,968,988,310 23.24%
'\C/Iz*:;jn d $2,242,669,120  $5,255,017,282 $7,497,686,402 $64,514,564,998 11.62%
gﬁztg” $40,060,355 $0 $40,060,355  $7,937,732,578 0.50%
Western $25,168,137 $0 $25,168,137  $5,139,517,401 0.49%
Maryland
Statewide $5,668,657,102 $25,694,685,109 $31,363,342,211 $173,259,701,656 18.10%

Source: RESI, Maryland Department of CommdMELAN, REMI PI+

/| 2Y0AYAY3I GKS NBadzZ §a 2F wo{LQa SO02y2YAO AYLJ
SO2y2Ye gAGK GKS NBLR2NI 2y (GKS AYLI OGO 2F (KS
important the defense industry is to the state. It also underscores hmportant it is for
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Maryland to identify ways to diversify its economy, especially in Southern Maryland. Although
there are efforts underway, such as the SMTCPP discussed in Sectioth&@as more the
state can do to encourage diversification. éégies that focus group participants and
intervieweesproposedare discussed in further detail in Section 8.
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Section7: Policy Change Analysis

Ly FRRAGAZ2Y (2 SEIFIYAYyAy3 GKS 2¢0SNIrtf RSLISYRSy
the RESI teanforecasted(i KS A YLI OG 2F F2dz2NJ RAFFSNByYyid &a0S\
Scenarios were chosen based on discussions with subject matter experts from the SWOT analysis:

1. Aten percent reduction in all defense contracting within Maryland;

2. A ten percenteduction in the funding for R&D contracts in the state;

3. Aten percent increase in the funding foybersecuritycontracts in Maryland; and

4. The loss of a major defense contractor from the area.

Likethe Regional and State Vulnerability Analysis, impaeteWwrecastedwithin REMI Pl+ using
USA Spending data. The scenarios, and the assumptions used to create them, are described
below.

Eachof the fourscenarios is covered in the sections below. Appendixdsough Glisplay the
employment, output, and wgesby NAICS code for each region and each scenario.

7.1  Scenariol: Ten Percent Budget Cut for Allefense Contracting

Focus group participants and interviewees all discussed the difficulties fdoed to
sequestration, and indicated that another round of sequestration could kay@ficantnegative
SF¥FSOha 2y al MBHghlighRQia Se&i@B, §.2p¥réedt of the jobs in Southern
Maryland rely orDoDcontracting.To gauge the impacts of attter round of sequestration, the
RESI team estimated the impact from a ten percent reduction in defense contracts awarded to
Maryland vendors and to vendors performing work inside Maryland.

7.1.1 Scenario Results
Figure58 below describes the average annual impact from another round of sequestration on
al NBEf I yRQa SO2y2Yeéd

Figure58: Average Annual Impact of a Ten Percent @uDefense Contracting on
Employment by Region

Percent of Total

Region Direct Indirect/Induced Total Employment in
Region

Southern Maryland -561 -382 -943 -0.72%
Capital Maryland -2,910 -1,614 -4,524 -0.42%
Central Maryland -2,738 -3,049 -5,787 -0.39%
Eastern Shore -26 -112 -138 -0.07%
Western Maryland -22 -61 -83 -0.07%
Total -6,257 -5,218 -11,475 -0.38%

Sources: REMI Pl+, RESI
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As seen irFigure58, a ten percent reduction iDoDcontracts would decrease employment by
6,257directjobs andl1,475total jobsstatewide. Thegreatest numbeof direct jobs lost would
be in Capital Marylandwhile the mostindirect and induced jobs lost would be lost@entral
Maryland

Figure59 examines the impact on employment at the twiagit NAIC8ode industrylevel. Note

that for some industries, the sum of coudvel job losses may be different from thettwide
losses due to roundingrollowing the patterns seen in Section 6, nearly half of the affected jobs
would be in theProfessional Sientific, andTechnical services an@nstruction industriesThis

is important given the high average annual wage initidsistry, which wa$92,612 in 2015The
Retail Trade, Administrative andWaste ManagementServices, andHealth Care and Social
Assistaie industries would also be impacted by a cutDoD contracts across the board.
Insulated sectors includBorestry, Fshing, andRelated Activities, Mining, andUtilities. These
three industries lose only 40 total jobs across the state.
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Figure59: Average AnnuaRmount of Jobs Lost by Region and Industrgm a Ten Percent

Cut in Defense Contracting

Industry Capital Central Eastern Southern  Western State
Maryland Maryland  Shore Maryland Maryland Total

Professional,

Scientific, and -1,674 -1,735 -19 -389 -7 -3,824

Technical Services

Construction -755 -1,179 -33 -192 -10  -2,169

Administrative and

Waste Management -610 -599 -12 -44 21 -1,285

Services

Retail Trade -250 -451 -17 =77 -14 -809

Heglth Caraand Social 252 492 12 37 7 -800

Assistance

Accommodation and 342 261 -10 36 6 654

Food Services

Other Services, excef

Public Administration -119 238 ! 28 3 395

Transporta_ltlon and 123 114 3 100 3 343

Warehousing

Manufacturing -49 -146 -9 -5 -4 -212

Real Estgte and Rent: 73 114 3 11 1 202

and Leasing

Finance and Insuranc -50 -118 -4 -9 -3 -184

Educational Services -68 -71 -1 -2 0 -143

Information -62 -73 -1 -3 -1 -141

Wholesale Trade -33 -85 -3 -2 -1 -124

Arts, Entertal_nment, a1 64 D D 0 109

and Recreation

Management of

Companies and -17 -23 -1 -2 0 -42

Enterprises

Utilities -4 -16 0 -4 0 -24

Mining -3 -7 0 0 0 -11

Forestry, Fishing, and

Related Activities -1 -3 -1 0 0 >

Total -4,524 -5,787 -138 -943 -83 -11,475

Sources: REMI Pl+, RESI

Figure60 shows the impact of another round of sequestration or other budget cut on the output
of the state and ach regionSimilarly Figure61 displays the impact of sequestration and budget

cuts on wages
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Figure60: Average Annualmpactof a Ten Percen€Cut in Defense Contractingn Output by
Region

Percent of Total

Region Direct Indirect/Induced Total Output in
Region

Southern Marylanc -$70,477,436 -$35,925,368 -$106,402,805 -0.79%
Capital Maryland -$368,952,470  -$215,497,559 -$584,450,038 -0.37%
Central Maryland -$410,694,486 -$397,691,874 -$808,386,360 -0.37%
Eastern Shore -$2,786,080 -$12,478,360  -$15,264,440 -0.06%
Western Maryland  -$1,570,168 -$6,825,796 -$8,395,964 -0.05%
Total -$854,480,639 -$668,418,957 -$1,522,899,60¢ -0.35%

Sources: REMI Pl+, RESI

Figure61: Average Annualmpactof a Ten Percent Cut in Defense Contracting on Wages by
Region

Region Direct Indirect/Induced Total Percen_t & To?al

Wages in Regiof
SouthernMaryland -$31,756,534 -$12,308,845 -$44,065,378 -1.01%
Capital Maryland -$154,765,764 -$71,360,152 -$226,125,909 -0.47%
Central Maryland -$165,111,776 -$134,484,536 -$299,596,313 -0.43%
Eastern Shore -$786,850 -$3,305,635 -$4,092,485 -0.07%
WesternMaryland -$577,570 -$1,960,037  -$2,537,607 -0.06%
Total -$352,998,494  -$223,419,205 -$576,417,692 -0.44%

Sources: REMI Pl+, RESI

The impacts on wages and output from a budget cut are like the impacts in terms of employment.
A ten percent reduction iDoDcontracting would correspond to a decrease in output across the
state of $1.5 billion, and a loss in total wages of $576 millks.with the total loss of
employment the greatesttotal lossesin terms of output and wagesvould be in Central
Maryland

7.2  Scenario 2: Ten Percent Decrease in Research and Development Spending

Focus group participants and interviewees highlighted research and developgiR&t)as a
ONRGAOFf &SO02 N -imtensdlve mhddeBpe. FgcRsQgiioup RoérficiBafitd &t Fo
Meade highlighted the strengths of the biotech reseaccmductedin the arearespondents in
Southern Maryland touted the strength MAS Patuxent Riveand respondents irGentral
Marylanddiscussedhe strong connections to research institutions ld@&hns HopkinEniversity
and the University of Maryland.
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However, this strengtlis alsoa potential risk R&D for the most part, can beonductedin any
location, and is not as reliant on lar

. . . "I think the biggest challenge for APG is that it is an
buildings or land features as ship testfioy R&D Facility. And actually, a lot of facilities in

example Thisindicatesa risk for program Maryland are R&D facilities. When the army says

transfer dyring BRA(_:’ as the mi”_tary 00| they are focused on readiness...a lot of times they
to consolidate missionsTo examine the| shift money from R&D to manpower and

significance of a loss in R&D spending al equipment buys."
result of program transfer, the RESI team
modeled a ten percent loss MoDcontractsrelating to R&D spending across the state.

7.2.1 Scenario Results
Figure62 below describes the average annual impact from a ten percent reduction in R&D
contrads2y al NBflyRQ&a SO2y2Yeé o

Figure62: Average Annualmpactof a Ten Percent Cub R&D Contracting on Employment by
Region

Region Direct Indirect/Induced Total Percen_t o To_tal

Employment in Regioi
Central Maryland -617 -629 -1,245 -0.08%
Southern Maryland -62 -47 -109 -0.08%
Capital Maryland -305 -251 -555 -0.05%
Eastern Shore -7 -18 -25 -0.01%
Western Maryland 0 -7 -7 -0.01%
Total -991 -951 -1,942 -0.06%

Sources: REMI Pl+, RESI

Most of the jobs lost due to a cut iR&Dfunding would be irCentral Maryland Of the 1,942
direct, indirect, and induced jobs lost in this scenafi@45would be fromCentral Maryland
Half of the jobs lost in the region would be direct jobs, with the othdf haing indirect and
induced.Capital Marylandvould lose305direct jobs and251indirect and induced jobs.

Figure63 examines the impact on gntoyment at the twoedigit NAICS code industhgvel. Note
that for some industries, the sum of couAwvel job losses may be different from the statewide
losses due to roundind.he industrylevel breakdown of job losses resalj froma decrease in
R&D funding follows a similar pattern to the industeyel effects of the ten percent cut to all
DoD contracting discussed in Section 7.1.1. Most the job losses would be iRdfessional,
Sientific, and Technical Services industry, with the secondost impacted sector being
Gonstruction. Retaillrade, Health Care andSocial Assistance, anddministrative andWaste
ManagementServices constitute a larger proportion of the jobs lostdentral Marylandhan
Capital MarylandProfessional&ientific, andTechnical services represent a highgoportion

of jobslost inCapital Maryland62 percent) compared t€entral Maryland52 percent).
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Figure63: Average AnnuaRmount of Jobs Lost by Region and Industrgm a Ten Percent
Cut in R&D Contracting

Industry Capital Central Eastern Southern Western State
Maryland Maryland  Shore Maryland Maryland Total

Professional, -342 -650 -9 -65 0 -1,066

Scientific, and

Technical Services

Construction -43 -146 -4 -14 -1 -208

Retail Trade -27 -95 -3 -9 -2 -136

Health Care and Soci 21 -69 -2 -4 -1 -96

Assistance

Administrative and -25 -64 -1 -2 0 -93

Waste Management

Services

Accommodation and -18 -53 -2 -4 -1 -78

Food Services

Other Services, excef -16 -43 -1 -3 0 -63

Public Administration

Real Estate and Rent: -11 -25 -1 -1 0 -38

and Leasing

Manufacturing -16 -15 -1 0 0 -33

Finance and Insuranc -7 -20 -1 -1 -1 -30

Transportation and -8 -14 0 -3 0 -25

Warehousing

Arts, Entertainment, -6 -14 0 0 0 -20

and Recreation

Wholesale Trade -4 -14 0 0 0 -19

Educational Services -5 -9 0 0 0 -14

Information -4 -7 0 0 0 -11

Management of -3 -4 0 0 0 -7

Companies and

Enterprises

Mining 0 -1 0 0 0 -2

Utilities 0 -2 0 0 0 -2

Forestry, Fishing, and 0 0 0 0 0 -1

Related Activities

Total -555 -1,245 -25 -109 -7 1,942

Sources: REMI Pl+, RESI

Figure64 shows the impact o& ten percent reduction ifR&Dcontractingon the output of the
state and each regior®imilarly Figure65displays the impact dhe cut in contractingon wages.
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Figure64: Average Annualmpactof a Ten Percent Cut in R&D Contracting on Outpyt
Region

Region Direct Indirect/Induced Total Percept < thal

Output in Region
Southern Marylanc  -$8,784,382 -$4,439,217 -$13,223,599 -0.10%
Central Maryland  -$93,126,751 -$81,590,543 -$174,717,292 -0.08%
Capital Maryland ~ -$49,701,495 -$33,525,876 -$83,227,370 -0.05%
Eastern Shore -$634,076 -$1,877,910 -$2,511,987 -0.01%
Western Maryland -$25,759 -$783,991 -$809,750 -0.01%
Total -$152,272,464  -$122,217,538 -$274,489,997 -0.06%

Sources: REMI Pl+, RESI

Figure65: Average Annualmpactof a Ten Percent Cut in R&D Contracting on Wages by
Region

Region Direct Indirect/Induced Total Percen_t & To?al

Wages in Regiof
Southern Marylanc -$4,199,346 -$1,549,226  -$5,748,572 -0.13%
Central Maryland -$43,969,052 -$27,381,557 -$71,350,609 -0.10%
Capital Maryland  -$21,219,031 -$11,596,211 -$32,815,241 -0.07%
Eastern Shore -$207,658 -$524,298 -$731,956 -0.01%
Western Maryland -$7,682 -$221,320 -$229,002 -0.01%
Total -$69,602,769 -$41,272,612 -$110,875,381 -0.08%

SourcesREMI Pl+, RESI

If the DoDwere to change its funding priorities afR&Ddollars obligated in Marylandere to
decrease by ten perceniaryland would lose $I1 million in wagesand output would fall by
$275 million. Likethe effects on employment across the state, the greatest impact in terms of
wages and outputvould occurin Central Maryland the regionwould experience a decrease in
output of $L75million and would lose &L million in wages.

Although losses in employent, output, and wages are lower Rapital Marylandhan Central
Maryland the output and wages associated with each lost job are high@appital Maryland
Dividing the loss in output by the numberlokt jobs finds that the average output loss pertlos
job in Capital Marylands $149,959 compared to $140,335Q@entral Maryland Similarly, the
average wage per lost worker @apital Marylands $59,127 compared to $57,310 @entral
Maryland

7.3  Scenaria3: Ten Percent Increase in Cybersecurity Sgieig

l ONRP&aa Fff F20dza 3IAINRdzLIA YR AYGSNWASgas OeoS
industries. Respondents also indicated that cybersecurity was likely to be a growth industry in
Maryland.TK S 32 @S NY Y Sy (i Q608 dehandIoradilitionaf cgbericdpbilitiewas
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expected to risealong with demandrom the private sector in industriesich as healthcariat
rely on protecting sensitive information.

One key opportunityfor the state, as discussed in Section 6,3vas the WS Cyober Command
becoming a combatant command. Interviewees predicted this would lead to additional funding

for government contractors in the aredo determinewhat impacts additional cyber contracts
g2dzZ R KI @S 2y al NBEf | yR QuodelSdO2 i 2p¥réent incrdase inw9 { L
cybersecurity funding across the stat€hese estimatesre likely conservative, since USA
Spending dataxcludes data fronalassified contracts as well e NSAlocated at Fort Meade,

for national security purposes.

7.3.1 Scenam Results
Figure66 describes the average annual impact from a ten percent increaB®contractsto
provide cybersecurity servicgsy al NBf I yRQa SO2y2Yeéod

Figure66: Average Annualrhpactof a Ten Percent Increase in Cybersecurity Contracting on
Employment by Region

Percent of Total

Region Direct Indirect/Induced Total Employment in
Region

Eastern Shore 0 8 8 0.00%
Western Maryland 3 7 10 0.01%
Central Maryland 179 279 458 0.03%
Southern Maryland 25 26 50 0.04%
Capital Maryland 337 224 561 0.05%
Total 544 543 1,088 0.04%

Sources: REMI Pl+, RESI

Cybersecurity contracting is primarily concentrated in the CapitalGantral Maryland regics)

with 94 percent of the estimated direct job gains from a ten percent increase in funding being in
these two regions. Despite the number of cybersecurity businesses locaehinal Maryland
around Fort Meade, most of the job gains are estimated te@tplace inCapital MarylandThis

is likely due to the structure of the USA Spending data, which excludes data from the NSA

Central Marylands estimated to have the largest increasandirect and induced jobs, following

a pattern seen in Secti@ry.1.1 and7.2.1. It appears that many of the supporting businesses for
DoDcontractingare inCentral Marylandlikely due to lower land costs amuoximity to other
metro areas, such as Baltimoréigure67 examines the impact on employment at the tvaagit
NAICS code industigvel. Note that for some industries, the sum of couldyel job losses may
be different from the statewide losses due to roung.
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Figure67: Average Annual Amount of JolfSainedby Region and Industrfrom a Ten Percent
Increase in Cybersecurity Contracting

Industry Capital Central Eastern Southern Western State
Maryland Maryland Shore Maryland Maryland Total

Professional, Scientific, 333 185 1 26 3 548

and Technical Services

Construction 48 56 1 8 1 115

Retail Trade 40 40 1 5 2 88

Information 25 30 0 1 0 56

Administrative and 26 26 0 1 0 54

Waste Management

Services

Health Care and Social 20 28 1 2 1 51

Assistance

Accommodation and 17 20 1 2 0 41

Food Services

Other Services, except 15 22 1 2 0 39

Public Administration

Real Estate and Rental 9 10 0 1 0 21

and Leasing

Finance and Insurance 7 9 0 1 0 17

Arts, Entertainment, 7 8 0 0 0 16

andRecreation

Transportation and 5 5 0 0 0 11

Warehousing

Wholesale Trade 3 6 0 0 0 10

Educational Services 3 5 0 0 0 8

Manufacturing 2 5 0 0 0 7

Management of 2 2 0 0 0 4

Companies and

Enterprises

Mining 0 1 0 0 0 1

Utilities 0 1 0 0 0 1

Forestry, Fishing, and 0 0 0 0 0 0

Related Activities

Total 561 458 8 50 10 1,088

Sources: REMI Pl+, RESI

Most of the job gains resulting from an increase in cybersecurity funding within Maryland will
occur within the Professional, Sientific, and Technical Services industry.Like the defense
industry as a wholeQonstruction andRetail Trades were thesecond and third mosimpacted

Regional Economic
Studies Institute 114

~
TOWSON UNIVERSITY.



I {2h¢ VylLteara 2F al NBflIyRQ&a 5SLI NIYSY

RESI ofdwson University

industries. The REMI Pl+ modstimates thatthe Information industry will also experience
strong gains. This imsumprisinggiven theinteractionbetween cybersecurity and information.

Figure68 shows the impact o& ten percent increase in DoD contracts to provigeersecurity
serviceson the output of the state and each regio8imilarly Figure69 displays the impact of
additional cybersecurity fundingn wagesn the state

Figure68: Average Annualmpact of a Ten Percent Increase in Cybersecurity Contrgectin
Output by Region

Percent of
Region Direct  Indirect/Induced Total  Total Output

in Region|
Capital Maryland $56,116,787 $30,766,140 $86,882,929 0.05%
Southern Maryland $3,540,711 $2,510,932 $6,051,643 0.04%
Central Maryland $36,980,050 $38,135,407 $75,115,456 0.03%
Western Maryland $305,958 $779,929 $1,085,887 0.01%
Eastern Shore $3,854 $1,011,914 $1,015,768 0.00%
Total $96,947,359 $73,204,321 $170,151,682 0.04%

Sources: REMI Pl+, RESI

Figure69: Average Annualmpactof a Ten Percent Increase in Cybersecurity Contracting on
Wages by Region

Percent of
Region Direct Indirect/Induced Total  Total Wages

in Region|
Capital Maryland $23,158,113 $9,744,665 $32,902,779 0.07%
Southern Marylanc  $1,668,843 $835,274 $2,504,116 0.06%
Central Maryland $12,568,769 $12,609,974 $25,178,743 0.04%
Western Maryland $99,431 $212,614 $312,045 0.01%
Eastern Shore $1,187 $244,237 $245,424 0.00%
Total $37,496,342 $23,646,764 $61,143,107 0.05%

Sources: REMI Pl+, RESI

Likeemployment, theplurality of the gains in output and wages are exfegtto occurin Capital
Maryland The region iforecastto gain 83 million in wages out of a total statewide increase of
$61 million in wages. Output in the region is expected to rigeb®7 million out of the statewide
total of $111 million.Wages per new job are expected to be higheGCapital Marylandhan
Central Marylandwhile the average output for every new job is expected to be high€emtral
Maryland The averaggob created as a result of increased cybersecurity funding will have an
average wage of $58 in Capital Marylancand $54975 in Central Maryland The average
output for every new job is estimated at $4,872in Capital Marylandind $164,008in Central
Maryland.
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One of the primary challenges Maryland will face as a result of an increase in cybersecurity
funding will be attracting and retaining the workforce necessary to fill the new jobs. Focus group
participants and interviewees repeatedly stated that Mangaschools did not produce enough
graduates with cybersecurity skills. If the cyber command becomes combatant or funding
increases due to a shift in military strategy, Maryland will struggle to fill the demand. Given the
confidencethat subject matter expbllida SELINBaaSR (KIFd al NBEfl yRQA&
continue to grow, policy makers in Maryland should look for ways to fill this gap.

7.4  Scenariod: Large Defense Contractor Moves Out of State

Maryland is home to several large defense contractor& I 4G GF 1S F R@Iydal3sS
numerous military bases and proximity to Washington, D.C. However, Mafland y SA 3 Ko 2 NA
stateswould benefit greatly from having one of these contractors move from Maryland to their

state.

To determine what impact a defise contractor would have if it moved its business from
Maryland, the team used USA Spending data to collect information on the four firms with the
most dollars obligated within Maryland. These firms included AAl and Lockheed Martin. The team
then used Rierence USA, a marketing and employment database, to view the economic profile
of these four companies. Reference USA lists the company name, the primary NAICS code for the
location, and an estimate of sales volume for that compBAMCS code combinatioBecause

most locations were spread across the Capital and Central Maryland regions for all companies
SEFYAYSR:E (KS wo{L G4SIFrYyQa O2YLRaAGS RST¥SyasS O:
generated in each of these regions. The RESI team tookvédrage dollars obligated by NAICS
code for the four large companies and created a profile to input into REMI PI+, as seen below in
Figure70.

Figure70: Sales Per Region by NAICS Code for Aggregated Large Defense Contractor

Primary Sales Per Regio
NAICS REMI Industry Name (Capital and
Code Central)
334511 Computer and electronic product manufacturing $463,503,232
423690 Wholesale trade $57,365,752
54 Professional, scientific, and technical services $26,469,25(0
522130 Monetary z.iult.horities- central bank; Crec!it intgrmedigtion an( $499,375
related activitiesfunds, trusts, & other financial vehicles
811212 Repair and maintenance $315,375
Internet publishing and broadcasting; ISPs, search portals, $275,125
519190 o . ) :
data processing; Other information services
441228 Retail trade $200,250
561210 Administrative and support services $17,250

Source:. Reference USA, RESI
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The RESI team incorporatedetie data into REMI P+ and analyzed the output consistent with
the method described in Sectidh2.

7.4.1 ScenarioResults
Figure71belowdescribes the average annual impact frtime loss of a large defense contractor
2y al NBflIYyRQa SO2y2Yed

Figure71: Average Annualmpact of a Large Defense Contractor Maryland on Employment by
Region

Region Direct Indirect/Induced Total Percen_t & To_tal

Employment in Regioi
Capital Maryland -1,212 -1,215 -2,428 -0.23%
Central Maryland -1,187 -2,219 -3,406 -0.23%
Southern Maryland 0 -59 -59 -0.04%
Western Maryland 0 -33 -33 -0.03%
Eastern Shore 0 -52 -52 -0.02%
Total -2,399 -3,578 -5,978 -0.20%

Sources: REMI Pl+, RESI

Using the revenuethat the RESieam modeledin section 7.4usingReference USA data, RESI
estimates that the large defense contractor would employ 2,399 jobs across the Capital and
CentralMarylandregions. These direct jobs would support an additional 3,578 yebgh would

be lost if the contractor moved to Virginia, for example. In total, nearly 6,008would be lost

if a large defense contractor employing nearly 2,400 workers [Efis underscores the
importance in attracting and retaining large defense contractors in state, especially because
much of the work these companies do for the DoD can beedm neighboring Virginia or
Pennsylvania.

Figure72 examines the impact on employment at the twiagit NAICS code industlgvel. Note
that for sone industries, the sum of courtgvel job losses may be different from the statewide
losses due to rounding.
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Figure72: Average AnnuaRmount of Jobs Lost by Region and Industrgm a Large Defense
Contractor Leaving Maryland

Industr Capital Central Eastern Southern Western State
y Maryland Maryland  Shore Maryland Maryland Total

Manufacturing -864 -880 -3 -1 -2 -1,750

Construction -269 -460 -10 -16 -5 -761

Professmnfal, Suenyflc 311 364 1 D 0 678

and Technical Service:

Wholesale Trade -260 -336 -3 -1 -1 -601

Retail Trade -143 -316 -10 -12 -9 -490

Heqlth Care and Socia 107 234 6 6 4 356

Assistance

Administrative and

Waste Management -93 -153 -2 -2 -1 -251

Services

Other Services, excepl

Public Administration e L B E L

Accommoqlatlon and 71 142 4 4 P 224

Food Services

Real Estqte and Renta 50 81 D 3 1 137

and Leasing

Finance and Insurance -40 -73 -2 -2 -2 -119

Management of

Companies and -58 -57 0 0 0 -116

Enterprises

Transporta_ltlon and 26 57 1 1 1 87

Warehousing

Arts, Entertqlnment, 24 a1 1 1 0 68

and Recreation

Information -20 -24 0 0 0 -45

Educational Services -10 -27 0 0 0 -38

Utilities -2 -7 0 -1 0 -10

Mining -2 -5 0 0 0 -7

Forestry, Fishing, and

Related Activities -1 -1 0 0 0 2

Total -2,428 -3,406 52 -59 -33 -5,978

Sources: REMI Pl+, RESI

In the event that a large defense contracteasto leave the state, the employment losses would
be spread across several different industries. The main indtisityvould experience job losses
would be Manufacturing, losing 1,750 jobs, more than twice as much as any other sector.
Manufacturing jobs a evenly split between direct and indirect/induced jobs. Construgtion
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losing a total of 761 johss the second most affectedndustry after manufacturing. While
Professional,Sientific, andTechnicalServices is still heavily affected, other industrisch as
WholesaleTrade face large employment losses.

Figure73 shows the impact o large defense contractor leaving the state the output of the
state and each regiorSimilarly Figure74 displays the impact ad contractor leavingn wages.

Figure73: Average Annualmpact of a Large Defense Contractor Leaving Maryland on Output
by Region

Percent of
Region Direct Indirect/Induced Total  Total Output

in Region
Capital Maryland -$574,500,76C  -$184,042,856 -$758,543,631 -0.48%
Central Maryland -$564,816,836  -$324,523,889 -$889,340,709 -0.41%
Southern Marylanc $0 -$5,890,998 -$5,890,998 -0.04%
Eastern Shore $0 -$5,814,730 -$5,814,730 -0.02%
Western Maryland $0 -$3,779,355 -$3,779,355 -0.02%
Total -$1,139,317,59€  -$524,051,828 -$1,663,369,424 -0.39%

Sources: REMI Pl+, RESI

Figure74: Average Annualmpact of a Large Defense Contractor Leaving Maryland on Wages
by Region

Percent of
Region Direct Indirect/Induced Total  Total Wages

in Region|
Capital Maryland -$100,539,205 -$60,564,334 -$161,103,537 -0.34%
Central Maryland -$91,253,777 -$104,657,612 -$195,911,392 -0.28%
Southern Maryland $0 -$1,850,544  -$1,850,544 -0.04%
Western Maryland $0 -$1,075,496  -$1,075,496 -0.03%
Eastern Shore $0 -$1,552,589  -$1,552,589 -0.02%
Total -$191,792,983 -$169,700,576 -$361,493,558 -0.27%

Sources: REMI Pl+, RESI

The departure of a large defense contractor with offices in the Central and Chjatgland
regions would have a large impact on the wages and output across Maryland. Total Maryland
wages would decrease by over $361 million, while output would fall by over $1.6 billion
statewide While rearly all of the losses would be felt in the Capital andt@éMarylandregions

the other three regionsvould experience spillover effectt is not surprising that the losses
would be felt in the Capital and Central Maryland regions, given that the defense contractor is
modeled as existing only in those twegions.The average wage for each job lost statewide
would be over $60,000, reflecting the quality of the defense contractor jobs in Maryland. Given
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the high wages and distribution of jobs in key sectors like manufacturing, maintaining a strong
defensecoii N} O 2 NJ LINSaASyOS Ay adlidsS éAaftt KSELI 1SSLJ
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Section 8: Pathways Towards Diversification

I 2YO0AYAY3I GKS adyaigaf dhdecoomic im@ai bf(DDD contracting on

al NBf I yRQa SO2y2Yeé gAGK (GKS NBLRNILI 2y GKS AYL]
just how important the defense industry is. It also underscores how important it is for Maryland

to identify ways to diversify its ecomy, especially in Southern Marylamwhere 45 percent of

the output is reliant on defense spendingocus group participants and interviewees stressed

that diversification in Maryland was best accomplished by focusing on three key initiatives:

1. The attraction and retention of skilled workers
2. The creation of a favorable climate for entreprenewasd
3. ¢KS YIAYy(dSyl y ofitan2bisesant Diddortrgcingrare.

This section explores recommendations from the focus group participants and inteegeon
howtod S&40 RAGSNEATFE al NBEflyRQa SO2y2Yeod

8.1 Attracting and Retaining Skilled Workers

Economic developers contacted during the SWOT emphasized that thaihavle rapidly

evolved from the recruitment of companies to the recruitment of workeCoampanies are
increasingly mobile due to advancements in coumications software. It has become less of a
hindrance to locate away from a client or end user,

since technology such as Skype allows for easy

Al | DATEAO AT U1 OAN x coIIaborgtion and_ comm_unication. As a result,

of recruiting people. If you can get the companies have increasingly begun to focus on
WwoOE &£ OAAR OEA Aii pAil| locating near skdld workers. As discussed in

Section 5.1.4, each year, Area Development
Magazine'®? a leading publication examining site selection and development needs for
manufacturing, service sector, consulting, and real estate firms, conducts a survey of its readers

to understand their criteria in selecting a business location. Toeaehs of the respondents to

the 2015site selection survey were responsible for either the preliminary recommendation of

site selection or had the final location decision. ThBsB & LI2Z Y RSy da NI y{1SR (KS
a1AfESR fF02NE A GKS Y2ad AYLR Npfyom theffil-hOG 2 NJ A
most important factor in 2014In 2015, 93 percent of respondents indicated skilled labor was
GOSNE AYLIENENYHY(I2HNI dehd FNRY yc LISNO®Yy(H AYy HAwm.

O7TA j %ATTT 1 EA $AOAITI
AOAT 80 EI OEA AOOE

To diversify its economy, Maryland will need to ensure it is attracting and retaining the types of
workersthat employers need. Focus group participants and interviewees indi¢htgdhis was

132) NBF 5S8S@St 2 LIV SW iy yadzl X T{AdyNSAS &G o2nF / 2 NLI2 NI S 9ESOdzi A #S4 ¢
http://www.areadevelopment.com/Corporaté€ConsultantsSurveyResults/Q312016/corporateexecutivesite-
selectionfacility-plans441729.shtml

133 |pid.
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the top goal the state should have when pursuing economic diversification, and they identified
numerous strategies the state could take to accomplish this.

8.1.1 Strengthenng WorkforceDevelopmentPrograms

Companies have found that it is often chea@nd easier to retain existing employees and train
them to fill job needs than it is to recruit employees from outside the company. This same
principle applies to economic development. Although Maryland companies indicate that they
have a difficult timdinding qualified workers, as discussed in Section 5tBe3e is a significant
number ofunemployed or underemployelMarylancers. The L6 unemployment rate measures

the proportion of residents who are unemployed or underemployed for economic reason$. As
the third quarter of 2016, the ¥ unemployment rate for Maryland was 8.2 percent, signaling
that there are still many workers in the state who want a job but cannot findéhe.

A greatnumber of people looking for work coupled withgaeat number of companies having
difficulty hiring workers indicatethat thereislikelya mismatch in the labor pooln other words,
companies require employees with different skillsets tha@aseekersurrently have. One way to
correct this mismatch is thuagh workforce training programsnd there arealreadya number

of them in the state.However, workforce training programs can be difficult to implement
successfully. As one interviewee mentioned, for workforce training programs to succeed,
program adminigators need to understand what skills are currently required, what skills will be
required in the future, and how many jobs will be required for those skills in the future. This can
be a fairly daunting task for state and local governmaevitich often runthese programs due to

the availability of funds despite not being able to react to indutgel changes as fast as the
private sector

One very successfworkforce trainingprogram in the state is th&mployment Advancement

Right Now (EARN) Marylapdogram, established in 2014° This model, funded by th&tate

and run through the Maryland Department of Labor and Licensing Regulations (DLLR), allows
industry stakeholders to design and run workforce training programs that best meet their needs.
ThroughEARN Marylandthe State provides funding to regional and state workforce training
programs led by industry leaders.

Training programs through EARN Maryland occur in a variety ofphighty industries. For
example, one program funded in part througi\BEN Maryland is CyberWorks, a workforce

34 Bureau of Labor Statistics. "Alternative Measures of Labor Underutilization for States, Fourth Quarter of 2015
through Third Quarter of 2016 Averages." Local Area Unemployment Statistics. Accessed January 11, 2017.
https://www.bls.gov/lau/stalt.ntm

BSEARN Maryland. "2016 Annual Report." 2016. Accessed January 11, 2017.
https://www.dlIr.state.md.us/earn/earnannrep2016.pdf
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training progranthat providesa two-week training from industry experts® After this training,
trainees meet with local companies and améially hired for three to twelve months.

In the two and a half years gia its inception, EARN Maryland has led to the training of over
3,000 workers?’¢ K S LINInadblha¥ éeived praise from several outside groups. In 2015

the National Skills Coalition published a report exploring successfulististry partnership
programs which discussed EARN Maryland in dejsft=or examplethe report mentioned EARN

al NBEf I YRQA adzllLl2 NI 2 7F tthaR Repaded wokdry lajaentMeBed G = |
construction jobs. EARN Maryland fundiegabledProject Jumpstreet to enro6 additional
participants, all of whom graduated. Of the 26 additional graduates, 21 found employment
earning an average wage of $11.50 an htfr.

Additionally,a 2016 report on workforce development programs across the coumttiye Urban

Institute citS R 9! wb al NBf | yome(oh seleriallGhsR btdli€s shosving how to
successfully implement workforce development prografffsConclusions from the Urban
LyadAaddziSQa NBLER2NI SOK2SR 02YYSyida FTNRY T20dz
report and subject matter experts in Maryland argued that industry-buyvas critical to the

longterm success of workforce development programs. The Urban Institute found that stressing

the return on investment to local companies was one of the best ways tergéninterest in
participation Additionally, th the Urban Institute report and local economic developers
stressed thatsuccessfulworkforce development shouldhcorporate local businesses to stay

flexible and adjust to changing employer demands.

To help local employers fill positions and reduce the number of unemployed and underemployed
residents in Maryland, theéState should focus orexpandingEARN Maryland. The program,
although relatively new, has a track record of success and has been caedattel for programs
acrossthe country One obvious strategy to expand the program is to increase its funding. A
report by the Business Economic ar@ommunity Outreach Network (BEACON) at Salisbury
Universityestimated that for every dollar invested irARN Maryland, an additional $14.88 in

136 CyberWorks. "The Model: How Does it Work?" Accessed january 11, 2017.
http://mww.cyberworksmd.org/modelhtml

B7EARN Maryland. "2016 Annual Report.” 2016. Accessed January 11, 2017.
https://www.dlIr.state.md.us/earn/earnannrep2016.pdf

138 DeRenzis, Brooke and Bryan Wilson. "Skills in the States: Sector Partnership Policy Toolkit." National Skills
Coalition. Omber 2015. Accessed January 5, 2017.
http://www.nationalskillscoalition.org/resources/publications/file/Fin8lectorPartnershipPolicy Toolkit 1. pdf
139 | pid.

10Eyster, lauren and Amanda Briggs. "State Workforce and Economic Development: Opportunities for
Collaboration." Urban Institute Working Paper. November 2016. Accessed January 4, 2017.
http://www.urban.org/sites/default/files/publication/86131/2001004tate-workforce-and-economic
developmentopportunitiesfor-collaboration_2.pdf
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economic activity is createtf! The report mted that the nationwide average return on
investment is only $3.41 for every dollar investé&iThis signals that there is room for tisate

to invest more in the progranthereby increasing the number of Maryland residents able to work
for Maryland employers

8.12 Coordinating and Enhancing StudefitrientedPublicPrivate Partnerships

EARN Maryland, as discussed in Section 8.1.1, is an example of a sugddgfprivate

partnership. As covered in Section 5.2.4, focus group respondents and interviewees believed that
Maryland needed more pubkprivate partnershipgo better train its workforce Participants

were especially concerned with the need for additib publieprivate partnerships focused on

training students, rather than retraining unemployed or underemployed workers, as discussed in
Section 8.1.1. Investing in student education was seem@® costeffectivethan investing in
retrainingexistingwoNJ, SNE ® Ly 3ISYSNI > GKAA A& 0SOFdzaS NF
training, and therefore companies interested in developing a skilled workforce only need to help

guide curriculum development.

One issudhat respondents identified with thetate of publieprivate partnerships in Maryland

is that there is no one centralized body in charge of administering these programs. Respondents
indicated thatCommerceused toorganize and developorkforce training programs, bubhat

they no longer doRespondents noted thathere are numerous publiprivate partnershipshat
already exisbetween local schooland Maryland companies, examples of which may be found

in Section 5.4.2However,respondentsbelieved that these efforts could be more successful

they were coordinated by a central body, such @smmerceor the Maryland DLLRwvhich
currently manageprogramssuch as EARN Maryland

Either Commerceor Maryland DLLRvould be a natural fit to coordinate publmrivate
partnerships with area schoglsespondents argued, due id KS (1 62 R SandiliaNti Y Sy (i & ¢
running these programs in the past atieéir existing connections with industry. Having a central

body in charge of creatingnd managinghese programs would also allow for better program
improvements, as lessons learned and best practices could be shared witmgla givision

instead of attempting to coordinate between multiple progranfn additional benefit of

SELI YRAY3I LINRPINI YA Ay al NBfl yRQa Omlfghdassa | yR
from Maryland institutions. As discussed in Section 5.1.6, roughlythwds of Maryland

graduates remain in the state after graduation. Increasing the number of Maryland graduates

may therefore help Maryland businesses hire qualified wslaasier and faster.

M1 EARN Maryland. "2018nnual Report." 2016. Accessed January 11, 2017.
https://www.dlIr.state.md.us/earn/earnannrep2016.pdf
142 | pid.
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8.1.3 IncreasingFocus on Makerspaces

Several interviewees and fogwroup participants mentioned makerspacas a tool to get
Maryland residents interested and trained in skills needed for a variety of industries, from
manufacturing to cybersecurity. Makerspaces are spaces where people come to work on
different projects, such as 3D printing, software developmeamtwelding!*®* Makerspaces are
common on high school and college campuses, thouglretrare also a large number of
independentmakerspaces in MarylandMakerspaces, interviewees stated, should be a critical
piece of the{ (i I Ww@kKbée development straigy. For one, makerspaces provide students
with the opportunity to gain realorld experience in programming, welding, additive
manufacturing, and other klemand skills. Makerspaces als i LJ G N} Ay al NBf | yYRQ
skills they can use immediatelpneeconomic developewho wasinterviewed believed that
makerspaces were critical to reducing veteran unemployment in the state, since the interviewee
found that veterans tend to gravitate to makerspaces. Veterans are often used to working with
their hands,and by developing additional skillhat Maryland employersieed a makerspace
allows them tomore easilyreenter the workforce

There is no single list of atlakerspacesvithin Maryland, and one way for thBtateto increase
the effectiveness of thesprograms is to publish makerspaceguide similar to the incubator
information published orCommerc® & ¢ SAmlditibrially, as interviewees recommended for
other workforce development programs, tl&tate couldake a more active role in coordinating
thoughnot necessarily runningnakerspaces. @rdination could involve assisting makerspaces
in identifying best practicesyorkingwith stakeholders to obtain new equipment and funding,
or encouraging existing workforce development programsitibze the people and equipment
at makerspaces.

8.14 IncreasingAwareness of Security Clearances

The majority of focus group participants and interviewees mentioned that Maryland businesses
had difficulty finding wdkers with security clearanceSecurity clearanceare difficult to obtain,

and the approval process can take months. Respondents noted that there was little Maryland
could do to help speed up the security clearance process, and respondents understood the need
for security and thoroughness. To help adsBethe need for more workers with clearances,
respondents pointed to publprivate partnerships such @roject SCOPESecurity Clearance
Overview and Preparation Education) carried out through the Fort Meade Alliarmect SCOPE
serves as arducational resource, primarily for higdthool and college studentthat describes

the security clearance process and increases awareness about whatasstpdent can take
while young to prepare for a security clearanBespondents believed that edu@an was critical

to increasing the rate of skilled workevath a security clearancan Marylandbecause rany
people who are eligible for a security clearartid not undertake the process to obtain one,
despite the associated increase in pay that often@mpanies aecurityclearanceRespondents

3 Educase. "7 Things you Should Know About Makerspaces." Accessed January 10, 2017.
https://net.educause.edu/ir/library/pdf/eli7095.pdf
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theorizedthat causewas a combination afick of awareness regarditige benefits of having a
security clearance andthe perception of adifficult or lengthy application processThose
respondents familiar withProject SCOPE indicated that the progitaas helped educate people
on both the benefits and application process and therefoas increasethe number of people
who would apply fol clearance

To increase the stock dflarylandworkers with security cirances, thestateshould strengthen

GKSaS LINPINIYa BAGK alNBflFYyRQa aiGdzRSyGao t NR
Maryland schools as possible. Thigroachwould likely require funding assistance from the

Stateas well as additionaloordinationto introduce the program in mor#arylandschools.

8.15 Decreasing Tax on Federal Pensions

{ SOSNIf AYUGSNWDASSHSSa FyR F20dza 3INRdzLJ LI NI A OA LJ
pensions madét more difficult forMaryland companies to attrackilled workers from out of

state. Retired military personnel are sought after by DoD contractors due to their familiarity with
military processes. These workers will be collecting a pension in addition to a salary paid by a
private employer, and income xas can quickly add up. According to a 2015 Pew report on the
GFEEFGAZ2Y 2F YAfAGEINE LSyarzyas yiAyS adlrasSacz
currently tax incomes$* Of the 41 stateshat do tax incomes, 14 states, including Pennsylvania,

do not tax military pension¥® Twenty states, including Maryland, offer some tax benefits to

retirees, while only seven states, including Virginia, offer no tax exemptions for military
pensions'#® In 2015Maryland changed its tax exemption rules so that the first $10,000 of a
NEGANBSQE LISyarzy Aa SESdhdipreviodseremptioghkhEvosly G | ESa
applied to the first $5,000:4’ Further increases to the exemptions offered to militaryinees

will make the state more attractive for these skilled workers. However, as with all
recommendationghat focus groups and interviewegaut forward, further analysis should be
conductedto ensurethat the economic benefits ofax reduction outweighhie lost revenue.

al NEf I yRQa 3I20SNYYSyid SadAyYl GdSa St&d$2i7miligs Ay ON.
annually inwaivedtaxes, while local governments will forgo an annual average of $2 miitfion.

144 povich Elaine. "States Compete for Military Retirees." Pew Charitable Trusts. 8/10/2015. Accessed January 4,
2017. http://www.pewtrusts.org/en/researctand-analysis/blogs/stateline/2015/08/10/statesompetefor-
military-retirees

145 bid

146 | pid.

147 | bid.

18 MarylandDepartment of Legislative Services. "Income T8xbtraction Modificatior Military Retirement

Income- Individuals at Least 65 Years Old. 2015. Accessed January 4, 2017.
http://mgaleg.maryland.gov/2015RS/fnotes/bil_0002/sb0592.pdf
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8.16 Increasing Certificate and Licensedg&ocity

When a Maryland company recruits an enftstate worker, the worker does not decide whether

to come to Maryland based solely on the merits of the new job and salary. For many workers,
they must also consider whether the move makes sense fortheéirY A f A Sad® 2 KSGKSNJI
spouse can also find employment in Maryland is a major financial consideration. If a spouse will
be out of work for several months, it may strain household finances enough that a move becomes
impractical. To attract more wé&ers from outside Maryland, interviewees suggested easing
requirements to transfer a license from oeat-state to Maryland, especially for targeted groups,
such as the spouses of DoD contract@se way Maryland can work to accomplish this isi¢gm
reciprocity agreements with more states for licensing and certifications. For example, Maryland
has signed reciprocity agreements with dther states for teaching certificationbut does not

have any reciprocity agreements in place for EMYs!®0 Signing addional reciprocity
agreements increases the likelihood that familgd move to Maryland and increase the pool of
skilled labor in the state.

8.1.7 Improving Commuting in Maryland

One of the most important ways to attract and retain a skilled workforce in Maryland,
NEBALRYRSydGa arARXE gta (2 AYLINRGS GKS ljdz-t Ade@
that one of the best ways for Maryland to accomplish this was to mdkéianal investments in

GKS adlFisSQa LIKeaAOlFf AYTFNI &dGNUzOG dzNB ¢

As discussed in Section 5.2xany of Maryl Y RQ& NRI Rgl @ & |.RdhgestiGn OA f &
f SYyadKSya ¢2NJSNEQ O2YYdziSaz YI{Ay3a (K& I NBI
ease traffic in the state thdbcus group participants and interviewepsovidedwas to invest in

mass transit epecially trains,across the state. Fo
example respondents in Southern Maryland statéduht
a train between the trcounty area and Washington
D.C, could make the area more attractive for worke
and businesses. Additionallyespondents cited the
cancded Red Line project, which would haven west from downtown Baltimore to the
intersection of {70 and 4695, as an example of a projebat would have reduced the burden on

al NBf I yRQa O2 yA261a Ur&hsportatiorafer Arhedigaport assessig the impact

of two proposed light rail lines in Maryland estimated that the Red Line would increase access to

"We try to make use of rail from here
(APG) to DC as much as possible, but
there's just not enough scheduled
trains to really make that viable."

M9 TeachingCertificaton. "Maryland Teacher Reciprocity Agreements." Accessed January 4, 2017.
http://www.teaching-certification.com/teaching/marylandeacherreciprocity.htmil

IOEMTResources. "Can you Work There? EMT Reciprocity." Accessed January 4, 2017. http://www.emt
resaurces.com/emireciprocity.html
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G F NB |j dzSjydal->f AKIART Kb Bddiffoaal83i00 Balfindble resident$! Governor Hogan
canceled the Red Line project citing concerns altloe cost and effectiveness of the projeét.
Governor Hogan is moving forward in funding a Purple Line project, a new metro line in the
Washington, D.Csuburbsthat will aim to ease traffic in the are&® According to the 2015
Transportation for America report, this rail line will expand access to-duglity transit for
almost 92,000 people.

t Ne2SOia G2 SIasS al NEBflFyRQ&a GNIFFAO R2 y20 KI |
example, repondents mentioned increased busing as an alternative tastlgo train
developments. BuRapid Transit (BRT) hlascome more popular as a relatively lower cost way

for municipalities to enhance their transit systed¥BRT uses buses with dedicated bus lanes

and ticket payment systems at stations instead of on buses to approximate a light rail system at

a fraction of the cost. BRTs have been implemented successfully in cities across the United States.

A review of 2BBRT systemigy the US Government Accountaility Office concluded that BRTS,

especially those with fully dedicated express lanes, increased ridership and decreased transit
times compared to previous transit optioA®. Montgomery County has begun implementing a

BRT system, and Maryland should sttity design and implementatioof this system.

TheStateof Maryland should not just focus on mass transit, but should also focus on enhancing
SEA&GAY3I NRIRglead D2OSNY2N) | 23FyQa | yyz2dzy0S
MarylandRoute 301 Harry ide bridgedemonstrates one stethat the Statecan take in making

Maryland easier to drive around for the averagemmuter. Additional work at the Maryland

Route 4 Thomas Johnson bridge woluither this goal

8.18 Improvinga | NBf | yYRQ& trustéréa A OF £ LYy FNI &

LY FTRRAGAZ2Y (G2 A&daadzsSa oA0K al NBEflFyYyRQa (NI yalLkR
AYUOSNIASSSSa ARSYUATASR ydzYSNRdzA AadadzsSa gAGK 3
such as its sewer and broadband systems. As disduss&ection 5.4, Souhern Maryland
NBalLR2yRSyda NIXA&ASR AaadzsSa oAGK al NBflFyRQ& ¢AS
made it difficult to expand cities in their jurisdictions and add new housing developments,
business parks, or government g&es. Loosening restrictions on the Tier Program would enable

151Kline, Sarah. "Weighing Maryland's Economic Future: Assessing the Benefits from the Red and Purple Lines."
Transportation for America. May 2015. Accessed January 5, 2017. http://t4america.erg/wp
content/uploads/2015/05/Maryand-TransitReport.pdf

®22 1o al 23FyY {dGFrGS 2Afft b2d t NPOSSR gAGK wSR [AYS | &
5, 2017 http://lwww.wbaltv.com/article/hogan-state-will-not-proceedwith-red-line-asit-s-currently-

designed/7094342

153 bid.

B ¢5td a2 KFEG A& . weKEg LyadAaddziS F2NJ ¢NI yALRNIFGAZ2Y | YR
https://www.itdp.org/library/standardsand-guides/thebusrapid-transit-standard/whatis-brt/

151 1 D2@SNYYSyid ! O02dzyiiloAfAlGe hTFAOSD® a.dza wlLAR ¢NIya
G2 902y2YAO 5S8@St2LISyiodé wSLERNI (2 /2YYAGGSS 2y . FylA
January 5, 201'http://www.gao.gov/products/GAG12-811
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municipalities in Southern Maryland to better attract and retain resideiits.better enable
expansion, Southern Maryland focus group participants also requested that the state lift
restrictions on aquifer drainage. Current restrictions make it too costly for residents and
businesses to locate in the region, respondents argued.

In addition to water and sewer, respondents indicated that additidtate help in expanding
broadband acess throughout Maryland would be appreciated. Economic developers cited
broadband access as a crucial way to attract and retain skilled labor. Broadband access is
common in most metropolitan and suburban areas of the state. However, respondents argued
that expanding broadband access to rural areas would help attract teleworkers to locate in the
state as well as ensutbat businesses have the freedom to locate anywhere in the state.

8.2  Making Maryland Open for Business

5ABSNRBRATEAY I al Nbtbdeyskl€ydronfatracyng skifled labor td the state.

For Maryland to support sectors other than DoD contracting, it will be crucial to nurture small
businesses and less developed industries. Focus group participants and interviewees had many
suggestions on how theState of Maryland could helpsupport these industries and small
businesses.

8.2.1 TaxReform

hyS 2F GKS o0Sad G22ta alNeRtlFyRQa 3I20SNYYSyli
respondents stateds the use of tax break$ax breaks encourage companies to form and locate

in Maryland. Tax breaks can be targeted toward specific industueh as healthcare or
unmanned aerial systems, or can be a blanket reduction, such as on corporate income taxes. For
SEIFYLX S al NE fikcgfie Gex rat® 2sNBLZ2 pdrcén§ higher than neighboring

+ ANBAYAI Q& O2N1IR2NI (S HyoaSBSNE EaNNBESI 2ROk A
lower than Pennsylvania, for example, which has a 8&ent corporate interest rate>’

Regardless, lowerg taxes in Maryland could drive more businesses to the state.

Another strategythat Maryland could undertake to incentivize location into Maryland is to
change the tax apportionmensystem that targeted industriesuse Tax apportionment
determines how crporate profits are measured for tax purposes and is typically either made up
of onefactor or three factors.A threefactor apportionment system weighin-state company
sales, property within the state, and payroll itostate employees in determining the share of
corporate profits to tax. These factors can be weighted equally or unequally. For example,
Maryland currently weights sales twice as muclit ageights property and payroll in the state.

In contrast, a singkactor apportionment system only considerg-state companysales.
Although corporate income tax revenues for the state would decline, a siagler system could

Wi
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http://commerce.maryland.gov/about/taxes
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induce firms with sizableut-of-state sales to locate newvin-state offices and hire Maryland
employees, since locating property and payroll in Maryland would not increase the tax burden to
the firm. If additional investment occurs, it would likely lead to an increase in employment within
Maryland, and therefore an increase in private income taxes angdesty taxes. Depending on
the level of induced investment, Maryland could bendfif switching from a threefactor
apportionment systemto singlefactor apportionment systemln 2001 Maryland switched
manufacturing to a singkactor apportionment systeno boost the manufacturing industr?®

As a result, the averagé y dzF | O (i dzNJA tgxDburdea felilkly I pefzént compareditee

tax burden under a thredactor systemt>°Although no studies have been conducted on the
effectiveness of the plan in induxg manufacturing jobs to stay, other studies suggest single
factor apportionment has led to employment increases in other stéies.

Economic developers mentioned thitaryland should also consideffering tax incentives to
data centers.Respondentsoted that all states bordering Maryland do not tax the replacement
of equipment in data centerevelopers mentioned that data centease important becausér

and cybersecurity firms locate nearby to take advantage of ssde servers. Economic
developers stessed that Maryland should consider adopting similar tax policies to better
compete for data centers and the corresponding higbh businessethat locate near them.

8.22 Additional Incubators

Although Maryland currently has 33 incubators, focus group participants and interviewees
indicated thatmore are neededFor example, only one incubatourrently exists in Southern

Maryland, although there are plans for additional incubators in the regiddditionally,

incubators have different focus areas, which means that even if an entreprenesicllbae to an

incubator, it may not be useful forthen2 6 SGGSNJ AaSNIWWS al NBEf | yRQa Sy
participants and interviewees requested addital incubators in the state. In addition to creating

new incubators, théStateshould work on promoting existing resources, through the publication

YR RA&ZASYAYlIGA2Yy 2F 3IdzARSA (2 al NEflyRQa AyO

While respondents indicated that additional incubegaand marketing efforts were needed in
the state, they also indicated that existing incubators could be improved. For example, one
interviewee believed the incubators in Baltimore to be doing an excellent job, but commented
that the incubators in other &as were not. The interviewee critiqued other incubatorstfeing
old-fashioned and not fully embracing new software or open design concepts that millennial
entrepreneurs are more interested.iinterviewees suggested that a solution to different quality
levels would be an increase in coordination between incubators. For example, hosting

585 S NI YSy (G 2F [ STIA&tFGADS {SNDAOSA® hTFAOS 2F t2f 408
to the Maryland Economic Development and Business Climate Commission. 2015. Adeessayl 5, 2017.
https://marylandassociationofcounties.files.wordpress.com/2015/08/corporateometax.pdf

159 | pid.

160 Sywenson, Charles. On the Effectiveness of Single SalessHactBtate Taxation. Working paper, The University

of Southern California, 2011.
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conferences or brown bag seminars between entrepreneurs and incubator staff in the region
would be an excellent opportunity for existing incubators to share best practindslessons
learned. Additionally, these meetings would allow entrepreneurs to update incubators on the
types of resources they need. While the process to approve, fund, and staff an incubator may be
lengthy, this coordination would be relatively easyirgplement.

The enhancement of existing incubators and the addition of new ones would allow Maryland to
develop businessdbat are not reliant on DoD funding. Additionally, incubators have a snowball

effect. As discussed in Section 5.2.6, one way t@ettadditional venture capital to Maryland is

to increase the number of companies participating in incubators and to improve the quality of

the incubators. Increasing the number of quality startups in Maryland will attract capital to the
stateand helptoOSYSy i al NBf FyRQa NBLMzilGA2y Fa F+y Syi

8.23 Commercialization

hyS ai0N}rGS3e F2NJ RAGSNEATFTEAY3I al NBflyRQa S
O2YYSNOAFEfATAY3 (SOKy2f23AS8a RS OHdéreardrBadyr G al N
efforts underway to commercializeome ofthese technologies. For examples part of the

Southern Maryland Technology Commercialization Pilot Program (SMTOR®)erces leading
STF2NIa G2 ARSYOGATe LI GSyila aRBageS with pafeRtial ffoti  { 2 dzi
commercialization. Entrepreneurs and contractors will then be able to take these patents and
develop them for commercial uses with the aid of newly created incubators and small business
assistance. Another commercialization jgt in Maryland is a 2015 partnership between
Maryland Technology Development Corporation (TEDCO) and NIST to encourage entrepreneurs

to commercialize NIST technologiés.Under the program, employees of NIST and guest
researchers will be able to commeriize NIST technologies and will receive training from TEDCO

as well as mentorship and advisitg.

These existing programs should be continued and expamdede possible. Additionallythese
STF2NIia akKz2dzZ R 0S5 SELI yRS Rtiods2Whenfteéchndoy transfét® £ | y R
is occurring, respondents indicated that better marketing of the programs may be necessary.
Suggestions include marketing at different business conferences and enthainigcubators

and small business consultants acrdss state have access to the patent lists and are aware of
what resources are available. For example, one economic developer cited work that had been
done at the Chesapeake Innovation Cenf€iC) an incubator in Anne Arundel County. The
developer mentiond that the CIC had previously had technology transfer officers come
showcase potential technologies in an effort to pique the interest of Maryland entrepreneurs.
Continuing and expanding this program will help encourage new businesses to form, growing the
economy and diversifying awépom DoDreliant jobs.

BINIST. "NIST and Maryland TEDCO Partner to Encourage Entrepreneurship.” 11/17/2015. Accessed December 21,
2016. https://www.nist.gov/newsevents/news/2015/11/nistand-maryland-tedco-partner-encourage

entrepreneurship

162 |bid.
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8.24 Additional BusinessonferencesVithin Maryland
Focus group participants and interviewees frequently mentiotmedneed for collaboration with
other companies, the government, andiniversity 1 e i) Gaule e 7 e
researchers. Conferences were cited as one of the  .gjlaborative  conferences in the
tools for companies to learn about best practices a| Baltimore area and find a way to keep
success storief®r other companies in similar industrieq the costs down and get government,
Conferences also serve as a way for comgmto market | 20D industry,  commercial, and

) . . . universities together on a regular
themselves andmake connections with similar firmg pasis, | think a lot more could happen
These benefits also extend to the state, as respondg that could spawn a lot of good ideas
noted that conferences allow the state with a] @ndgood products.”
opportunity to market itself to workers and companies
who may relocate to the aredowever, as beneficial as conferences are, they can be expensive
since companies have to pay for travel and lodging in addition to any conference admission fees.

As a solution, interviewees recommended that the state support additional business conferences
in Maryland, especially in the Baltimore and Washington,,Bufburbs. Conferences could be
targeted to specific industries, such as cybersecurity, health care, or unmanned autonomous
systems. These conferences would be a way for the private seatotiaboratewith researchers

and hear directly from local policy makers. The state could entice businesses to attend by
maintaining low admission costs for Maryland companies or entrepreneurs. These conferences
would also provide the state with an opportunitp market itself as an attractive place to
relocate.

83 BRACPreparation al AyilFAyAy3a al NBEflyRQa 525 / 2NB
al NBEf Il yRQa S0O2y2Yeé Aa KSIFI@gAte NBEAILYyG 2y o021
RAaOdzaaSR Ay {SOGA2Y cd 5AQSNBATFEAY3I al NBEf I YR
to ensuring that communities across the state stay healthy aathl®ieven during another
sequestration or in the event of program loss base closuraluring a future BRAC round.
However, 2 Odzd 3INRdzLJ LI NLAOALI yGa YR AYUGSNIIASS
wereONHzOA I £ G2 0 K®eyadedGISQAYISYOR2 y2F eal NBEf I yYRQ&a &
in Section 5.1, are due in large part to existing DoD infrastructure. For example, the skilled
G2N] F2NOS GAGKAY al NBflyR A& RdzS fFNHSfe& G2
installations and by the @ contractors in the state.

w»
w»
i Qx

Economic growthshould not be viewed as zemsum. hcreasing the number of commercial
cybersecurity firms in the state, for example, does not and should not have to come at the
SELISyasS 2F al NBf | yRQarceS.Subjécintateexprts strddvdd SiliedzNA | &
state shouldnsteadfocus on growing both itdefensereliant and nordefensereliant economy,

but that the nondefensereliant portion should grow faste Over time, this will balance

al NBf I yRQ abeeOwdtysand&utbacks in defense spending.

T2 FOO2YLX AaK (KAAX GKS adlrdsS ySSRa G2 F20dza
beginning withBRAC preparatiorPreparingthe state for BRAOs a challenge, because the
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precise nature of a future BRAC round is unclear. In previous BRAC rounds, excess military
capacity was the most important consideration in determining which bases to closelznd

programs to transfer. When comparing bases with similar military vaheeilitary considers

cost. This includes the cost to maintain the base as well as the cost of environmental remediation

and cleanup that would occur were the base to close. To focypseparing Maryland for a future

round of BRAQespondents argued thaflarylandshould focus on coordinating its preparations

for BRAC, promoting the unique capabilities of Mary@rid Y A £ A ( | NFartndrigigawith- € € | G A
local businesses to reduce maintenance costgl ensuring thaMaryland firmscommercialize

the qualty research undertaken at Maryland installationbere possible.

831 2 KAUS tILISNA tNRY2UGAY3 alNRBflFyRQa aAiftAldl NB
For Maryland to succeed in future BRAC rounds, respondents emphasized that members of the
BRACommissiomeeded to understand the beffiés that Maryland bases and programs offered
O2YLI NBR (2 20§KSNJ FNBlFraoe LT GKS . w!/ [2YYA4&3
benefits beyond thoseffered by other bass, they would be less likely to close a base or transfer

a program from the sta. To this end, and as discussed in Section 5.3.1, responsiaygested

that Maryland should stress the interconnectedness of its bases. As discussed in Section 5.1.2,
2yS 2F (GUKS aGNByIdKa Sgar@3 NBEt YRROALIS254a GKI
installations are interconnected. For example, interviewees mentioned that many of the tools

used by cybersecurity forces at Fort Meade originated at Aberdeen Proving Ground. In this
example, these connections make the work done at the Fort Meade anddééerProving

Ground harder to replicate in other areas of the country, since the military benefits by having
collaboration between the creator and user of its technologies. Additionally, numerous Maryland
businesses contract with several installations imriand at once. If a prograrnhat those

contractors work on leaves the state, it could lead to efficiency losses for the military, since the
business will now need to have an additional office location staffed, resulting in higher overhead
rates.

N RRAGA2Y G2 RA&AOdzaaAy3a (KS AYyUuUSNDOD2yySOGSR Yy
stated that the state should alsbighlight the strengths and uniqueness e&ch military

installation. While many of the strengths are well knoiuside the state interviewees argued

that publicizing the unique programs and research done at Maryland bases would make this
knowledge more well known to members of the BRAC Commission admwgitn, this may

provide Maryland installations with an advantage when canggl to installationghat have not
adequatelypublicized their strengths

¢2 LINRY23GS (GKS dzyAljdzS OF LI oAfAGASE 2F FyR
installations, respondents argued that the state should help draft a series of white péyatrs

explore the benefitghat each installatioroffers. These white papers could be disseminated in

I ROFYyOS 2F FYy2GKSNJ NRPdzy R 2F .w!/ FyR 1S& FTAYR
delegationwhenlobbyingthe BRAC Commissitmavoid program loser when arguing for why
out-of-state programs should be transferred to Maryland bases.
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8.3.2 Coordinate BRAC Response

As discussed in Section 5.3.1, respondents stressed that one of the best ways to ensure Maryland

is a net gainer in a future round of BRAs to ensur¢hat efforts to promote the state and its

bases are coordinated. To this end, respondents stressed that the coordination ¢ffatrtie

BRAC Advisory Growmdertakes would be crucialBylF OG Ay 3 |a | fAlFAazy oS
military insi I £ t F GA2yas 20!l f a0l 1SK2f RSNB heBRAR al NE
Advisory GroupOl'y € SR GKS LINRY2(GA2y 2F al NEBfl yRQa
Section 8.3.1{ SNIBAY 3 | a GKS LRAyld 2F O2yitiocddsoF2N al
provides an additional layer of support for the graimat many respondents identified as crucial

F2NJ all NBfF yRQ&a &4dz00Saa Ay | FdzidzZNB NRdzyR 27

8.3.3 Enhanced Use Leases

An additional way foMaryland to suppd local companies and simultaneously demonstrate the
value of its military bases is to sign enhanced use leases with local comaniesiced use
leasesallow local companies, generally DoD contractors, to rent unused office space on
al NEBf I y R (nitallatidn$. Thede NeBises benefit local businesisasare closer to their
clients and end users. The leases also benefit the military bases by effectively lowering their
operating costs. Cost is a major consideration for the BRAC Commission after military value, so
lowering the effective operating cost oftase is significant. Interviewees recommended that
Maryland ensure that all military installations in the stat#ize enhanced use leasesorder to

further insulate the state from risks posed by BRAC.

8.3.4 Commercialization

As discussed in Section.28, focus group respondents and interviewees believed that
O2YYSNOAFEATFGA2Y ¢62dz R 0SYSFALG GKS adlrdisSqQa
growth of small businesses. However, interviewees mentioned that technology transfer and
commercializabn would also make it less likely for Maryland to experience base closure or
program loss in a future round of BRAKGterviewees argued that the DoD considered
commercialization as a strength of a military installation, and would be less likely to dlase a

that was well integrated with the local economy.

Y.
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Section9: Conclusion

The defense industrgonstitutes a large part af  NB f I Y R Q Befefs® goyitractiry drives

overthree LIS NO Sy (i 2 Privatd nhdatmerypRynt, output, and wagesbbs in the
RSTSYyaS AYyRdzaUONE FNBZ 2y I @SNFr3IS:T o6SGUSNI LI &A
military installations and associated contractors have created a thriving ecosystem that led
Maryland to be a net gainer during the last round ofABRand may allow Maryland to thrive in

an upcoming round.

Although the state is in an extremely good position, it is not without its weaknesses. In some
glreaz alNBEflFyR KIFa 06S02YS | @GAOQOGAY 2F AGa 28y
to keeppace with its rapidly expanding population. A focus on infrastructure, such as reducing

traffic or extending broadband internet to all corners of the state, will help the state attract and

retain talent.

Attracting the modern workforce to Maryland may be the biggest challenge facing the state, and

Fff 2F (GKS OKIFfftSyaSa ARSYGAFASR Ay {SO0GAz2y p
focus should be on making the state a more attractive placevtkers to settle, on graduating

more highquality workers from Maryland colleges and universities, and making sure that
Maryland entrepreneurs have the tools they need to succeed.

Although Maryland has its challenges, and faces threats such as fURAE Bounds or changes

AY RS¥SyasS &LISYyRAy3Is GKS aidlrdisS Aa Ay | aidNR
provided tools such as a highly educated workforce and a network of businesses with experience

in different industries. With the opportunitiethat Maryland has to commercialize some of the
technology developed on its bases and to capitalize on the increasing importance of its
cybersecurity resourceand unmanned aerial systems progranMaryland can continue its

strong relationship with the defemsindustry whilealsodiversifying its communities to deal with

adverse shocks.

If adverse shocks do occur to the defense industry within Maryland, the professional, scientific,
and technical services industry will be particularly hard hit. For exampd®, @ercent reduction

in DoDcontracts in Maryland would lead to a job loss of 11,475 jobs, 3,824 of which would be in
Professional Sientific, andTechnical services. This industry includes highlycated engineers

and cybersecurity experts. Throughout the different scenattias the RESlkeam modeled, this
industry was the most affected by changes in the defense industry.

This educated workforcean drive entrepreneurship and growth in the region and cement
al NBf I yRQa LJ I OS | & like Bostoin,AARsfin, &nd Sayi Frardiscd. TRy’ K d:
challenge is in creating an economy that provides opportunities amtivessifiedenough to
withstanddownturns in the defense budgedtocus group participants and subject matter experts
highlightedseverakey policy idead 2 KSf LJ RAGSNBEATE al NBf | yRQa&

w
O
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focus on workforce development programs, tax incentives for key indsstand BRA@repping

al NBf I YRQa SO2y2Yé o0& LINRBY2GAYy3d GKS dzyAljdzS &
installations.Many of the policy recommendations, such as the development of new incubators

and the commercialization of products develogedi al NBf F YRQ&a YAfAGFNEB AY
occurringand signal that Maryland may be able to diversify its economy with relative ease.
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Appendix A Focus Group and Interview Participants and Guides

To conduct the SWOT analysis, RESteam conducted four focus groups aiderviewed22
subject matter expertsTheA schedule of focus groupsd interviews is presented below, along
with a list of attendees.

June 132018 Technology Transfer Officers from Southern Maryland Bases
Attendees:
1 Christopher Wilhelm
1 Loraine Harting
1 Richard Tam
1 DanielPines

June 172016 County Economic Developmekitanagers from Southern Maryland
Attendees:
1 Robin Finnacom
1 Marcia Keeth
1 Kelly Slagle
i Linda Vassallo
1 John Hartline
July 142018 County Economic Development Managers from Central Maryland
Attendees:
Laurie Boyer
Will Anderson
Miriam Pemberton
Mary Burkholder
Tom Sadowski
Vernon Thompson

= =4 =4 48 -8 4

August 222016 County Economic Development Managers from Frederick County
Attendees:

Helen Propheter

Jodie Bollinger

Bobby Baumler

Katie Albaugh

Sandy Wagerman

Sherman Coleman

Patty McDonald

Michele Day

= =4 4 -8 -8 -4 -5 -1
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In additon to focus groupshe RESI teamonductedinterviews with22 subject matter experts,
including:

|

July 252016 Jennifer Havermann
0 AFCEA Central Maryland Chapter President
1 July 262018 Ivan Caplan
o President of Maritime Technology Alliance
1 July 262016 Jill McClune
o President of the Army Alliance
1 July 28 2016 Delegate Sally Jameson
0 MMIC Council Member member of BRAC Advisory Grougnd
Maryland State Delegate
1 August 120186 Deon Viergutz
o President of Fort Meade Allianemd member of BRAC Advisory Group
1 August 252016 Betsy Bretz and Daniel Marin
o Chair of Federal Research Center at White Oak
1 August 262016 Dr. Frazier Glenn
o Member of BRAC Advisory Group
1 August 3020168 Randy Rippin
o NDIA Aberdeen Proving Ground Creafresident
1 August 302016 Patty Snee and Miriam Pemberton
o Institute for Policy StudieRResearch FellowProgressive Maryland
Member
1 August 312016 George Schlossberg
0 MMIC Council Membesind member of BRAC Advisory Group
1 September 222016 DavidBerteau
o CEO of Professional Services Councll
1 September 272016 Jennifer RiggBriban
o District Directorfor Congressman Ruppersberger
1 September 292016 Amy Stratton
o Howard County District Managér Congressman Elijah E. Cummings
1 October 26 2016 JimReid
o Director of International Association of Machinists and Aerospace
Workers Safety anHlealth
1 November 172016 Debra Shapiro
o0 Maryland Business Owner and Survey Respondent
1 November 172016 Dean Johnson
o0 Maryland Business Owner and Survey Respondent
1 November 17 2016 Donald Morin
o Maryland Business Owner and Survey Respondent
1 December 162016 Dana Sleeper
o Executive Director of Maryland, DC, Virginia Solar Energy Industries
Association
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1 January 31, 2017: Kenneth Farquhar

o President, Business Urtieneral manager at ManTech International
1 February 2, 2017: Brian Simmons

o Senior Vice President at Sigmatech, Inc.

Focus groups and interviews were sestnuctured. As such, not all questions were asked from
each guide, and many additional questions weskealto allow respondents to elaborate on
points they raised, and to provide more information relevant to their knowledge area.

A.1  Focus Group Questions for Technology Transfer Officers (Jufig 13

1. Tell me about your role as a TTO.

a. What types of products are you responsible for taking to the private sector to
commercialize?

b. What industries are supported?

c. What are the size of the companies you work with?

d. What is the relative health of the companies you work with?

2. In your experiencehow has the state of the local economy affected your ability to find
firms to partner with?

a. What makes it easier to find firms to partner with?
b. What makes firms less willing to partner?
3. What about Southern Maryland's infrastructure, such as roads, nzenwfing facilities,
utilities, and internet, make it easy to find firms to partner with?
a. What about Southern Maryland's infrastructure makes it difficult?
b. Is this the same across Maryland?
c. What about other states? Is there a region of the country yok is a model?

4. Often, products brought to businesses to commercialize may be a way from their final
use state; how able are local businesses to commercialize a product that you bring to
them?

a. What would make Southern Maryland businesses better abl@tonaercialize
the products you bring them?

5. Is there support at the state and local government levels for these businesses while they
try to commercialize products from your office?

a. What are state and local barriers to commercialization?
b. What would improvehings?

6. How well suited is the local workforce to commercializing products originating from

your office?
a. What skillsets are lacking?
b. Do the firms you work with have trouble recruiting skilled personnel?

7. How do you rate the education systems in Maryland?

a. What should they focus on more to better support your current work?

8. Where do you see your research shifting to ih(byears?

a. How can the area begin preparing to support that shift?
9. How was your role impacted by the recession?
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A2

a. How would you anticipatgour role changing under future BRACs?
10.Would you consider the companies you work with to be leading edge or innovative in
their respective fields?
a. Is this a strength or weakness?
b. How can innovation in local companies be improved?

Focus Group Questiorfer Southern Maryland Economic Development Managers
1. Tell me a little about your role in economic development for your area.
2. How would you characterize the level@dDfunding in your area?
a. What are the main industries that rely @oDfunding?
b. How doeghis compare with the economic makeup of the county as a whole?
3. What is the current state of your county's economy?
4. How would you describe your county's infrastructure, such as roads, manufacturing
facilities, utilities, internet, and telecommunications?
a. What are its strengths?
b. What is missing?
c. What is present, but could be improved on?
d. Do you have a sense of how the companies who relpobfunding use this
infrastructure?
How is innovation supported in your county?
6. How do you account fdboDfunding d military bases and DQO§pecific industries in your
economic development plans?
a. Do you consider defenselated industries to be relatively stable or risky
compared to other industries?
b. How do you view the lonterm potential for defenseelatedindustries?
7. How does your office/county work with businesses to help them seba@funding?
a. What could be improved?
b. What should your office/county stop doing?
8. What is the workforce like in your county?
a. What is their education level?
b. What skillsets are ngi common?
c. What are you strengths and weaknesses in this area?
9. How well suited is the workforce in your county to working wixbhD?
a. What industries do you think your workforce is best able to work on, currently?
b. In 10 years, what industries do you think your workforce will best be able to
support?
I. How do these industries relate to tH@oD?
10.What are the growth industries in your county/area now? Do these match where your
workforce is heading?
a. How doDoDrelated ndustries fit into this?
11.What strategies would be most beneficial to attracting new businesses to the area?
12.How did your county handle the recession?
a. What strategies did you employ to recover?

o

Regional Economic
Studies Institute 148

~
TOWSON UNIVERSITY.



I {2h¢ VylLteara 2F al NBflIyRQ&a 5SLI NIYSY

RESI ofdwson University

b. How did changes iBoDfunding contribute to this?

A.3  FocusGroup for Central Maryland Economic Development Mangers
1. Tell us your name and role.
2. How would you characterize the level@b6Dfunding in your knowledge area?
a. What are the main industries that rely @oDfunding?
b. How does this compare with the econommiakeup of the area as a whole?
3. How do you account fdboDfunding of military bases aridoDspecific industries in your
economic development plans or research?
a. Do you consider defenselated industries to be relatively stable or risky
compared to otheindustries?
b. How do you view the lonterm potential for defenseelated industries?
4. How is innovation supported in your county, university system, or in Maryland as a
whole?
a. What would you like to do differently?
b. What do you think limits innovation in yogounty, university system, or in
Maryland as a whole?
5. How are you trying to diversify your economy, currently?
a. What industries are you trying to attract?
b. What challenges are you facing (e.g., infrastructure, workforce)?
c. What would make it easier?
6. In youropinion, how well suited is the workforce to working with tbeD?
a. In 10 years, what industries do you think the workforce will best be able to
support?
7. What are the growth industries in your county/area now? Do these match where the
workforce is heading
a. How doDoDrelated industries fit into this?
8. What one or two things could the State of Maryland do to most effectively increase
economic development and diversification?
9. How did your area handle the recession, the last round of Base Realignment anceClos
(BRAC), and sequestration?
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A.4  Focus Group Guide for Frederick Area Economic Development Managers
1. Tell us your name and role.
2. How would you characterize the level@dDfunding in Frederick County?
a. How important is Fort Detrick to lochlusinesses?
b. What are the main industries that rely @oDfunding?
c. How does this compare with the economic makeup of the area as a whole?
3. How do you account fdboDfunding of military bases aridoDspecific industries in your
economic development plang ocesearch?
a. Do you consider defenselated industries to be relatively stable or risky
compared to other industries?
b. How do you view the lonterm potential for defenseelated industries?
4. How is innovation supported in Frederick County, or in Maryland @whole?
c. What would you like to do differently?
d. What do you think limits innovation in Frederick, or in Maryland as a whole?
5. How are you trying to diversify your economy, currently?
a. What industries are you trying to attract?
b. What challenges are you fagre.qg., infrastructure, workforce)?
c. What would make it easier?
6. In your opinion, how well suited is the workforce to working with DeD?
b. In 10 years, what industries do you think the workforce will best be able to
support?
7. What are the growth industries in Frederick County now? Do these match where the
workforce is heading?
b. How doDoDrelated industries fit into this?
8. What do you see as the biggest threatdRort Detrick
a. What impact would these threats have on the locabeomy?
b. What do you think the impact teort Detrickwill be from another round of
BRAC?
9. What one or two things could the State of Maryland do to most effectively increase
economic development and diversification?
10.How did Frederick anBort Detrickhandlethe recession, the last round of Base
Realignment and Closure (BRAC), and sequestration?
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A.5 Example 1 ofin Interview Guide

1. Tell me about your background and role as President and Executive Vice president of
Central MarylandChapter of the AFCEA.

2. In your opinion, how well suited is the Maryland (and Central Maryland especially)
workforce to working with thédoD?

a. What are the gaps?
b. What professions are in the highest demand?
c. What is the AFCEA doing to help develop the workforce?
d. What could the statef Maryland do to address gaps or future needs?
i. For example, are there successful pulplitvate partnerships addressing
these needs in other states that Maryland could adopt?
3. How innovative would you describe the business climate in Maryland?
a. What wouldyou like to do differently?
b. What do you think limits innovation in Maryland as a whole?

4. 2 KIF'G R2 @2dz GKAYy]l 2F al NBflFyRQ&a AYy TN ailNWzO
internet)?

a. How well does it support Maryland military installations?
b. How well dos it support Maryland businesses?
c. What could be improved?

5. hyS AYLRNIFYyd FalLsSOod 2F GKA& INIyd Aa G2 A
and to help local businesses diversify in the event of another round of sequestration or
budget cuts. What cathe State of Maryland do to most effectively increase economic
development and diversification in the area?

a. Are there other states nearby pursuing strategies that Maryland should adopt as
well?

6. 2 KIdG R2 @&2dz 4SS I a (KSDDDhfB&rGctue? G KNBEI Gda 2

a. What impact would these threats have on the local economy?
b. What do you think the impact will be from another round of BRAC?

7. Out of everything we have talked about, what are your top two or three
recommendations to the state of Maryland?
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A.6  Example 2 of an Interview Guide

1. Tell me about your background and role as an MMIC council member.

a. What is the nature of firms around APG? How many are tied into the military
base?

b. What other industries are common?

c. How reliant is this area oboDfunding?

2. WKl i R2 @2dz 0KAY]l 2F alNEBflIyRQa AYTNI &G NHzO
internet)?

a. How well does it support Maryland military installations?
b. How well does it support Maryland businesses?
c. What could be improved?
3. In your opinion, how well suited is the workforce to working with BeDin and around
APG?
a. What are the gaps?
b. What professions are in the highest demand?
c. What could the state of Maryland do to address gaps or future needs?

4. One important aspectofthisgry & A& (2 ARSYGATE gl &a (G2 RAC
and to help local businesses diversify in the event of another round of sequestration or
budget cuts. What are some ways that businesses partnering with APG can diversify and
strengthen?

a. What could tte state of Maryland do to help businesses looking to grow and
diversify?

5. How innovative would you describe the business climate around APG?

a. What would you like to do differently?
b. What do you think limits innovation around APG or in Maryland as a whole?

6. Wha do you see as the biggest threats to APG?

a. What impact would these threats have on the local economy?
b. What do you think the impact to APG will be from another round of BRAC?

7. Out of everything we have talked about, what are your top two or three
recommendaions to the state of Maryland?
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Appendix B: Vulnerability and Policy Change Analysis Methodology

To determine the economic impasbf the defenseintensive industryas well as the impact from
several scenarigghe RESI team analyzed data from USA Spendingthsiagonomic modeling
softwareRegional Economic Modelscl REM) Pl+.

B.1 USA Spending Data

USA Spending is a publicly available dataset containing information on all businesses and
individuals reeiving federal funds. The RESI team downloaded the national dataset and used all
records for contracts awarded either to Marylabdsed vendors or where thigsted place of
performance was inside Maryland. The data for this analysie extracted from U8 Spending

on June 15, 2016. The team then geocoded the data to determhieecounty of thevendor
receiving funds. Although desirable, it is not possible to determine how much of each contract
was spent within the county listed in USA Spending. For tinegses of our analysis, we assume

that there is equal spillover acrossuntiesand states, and therefore udehe full amount listed

in USA Spending.

w 9 { andlydis covered a fivear period between 2011 and 2015. This period kept the analysis
currentandenabkdthe RESI teano reduce the influence dafutliers from yeato year,providing
I 0SGGSNI aSyasS 2F (GKS (GNByRa Ay al NBEflyRQa SO

This analysis, as well as tbéuster Analysj$3 relied on using NAICS codes from USA Spending
to determine the effect of defense contracting on each sector of the economy. USA Spending
includes over $300 million worth of entries with antiquated NAICS codes. To bring these
observations into the analysi2002 and 2007 NAICS codes were mapped to 2012 NAICS codes
using the NACIS code crosswalk from the U.S. Census Béfreau.

The team used the NAICS codes within USA Spending to map dluster definitions and the
industry groupings within REMI P1+. Howewsenumber of observations within USA Spending did
not have a NAICS codes and were not able to be mapped and included in the aRajyses5
displays the number of missing observations and the value of those observaltossaumber
has generally trended downward due to better recordkeeping.

WBySIA2Yylf 902y2YAO {idzRASE LyaidAaiddziS 2F ¢2gaz2y | yADSNA
LYRdzaGNE /fdzaGSNAR Ay (GKS {dGFGS 2F al NBfl yR®E HAMT

184S Census Bureau, "North American InduSlgssification System: Concordes," Accessed October 4, 2016,
https://www.census.gov/eos/www/naics/concordances/concordances.html.
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Figure75: Number of Missing NAICS and Corresponding Dollars Obligated by Fiscal Year

Fiscal Year Missing NAICS Dollars Obligated
2011 122 $47,440,251
2012 74 $63,588,774
2013 51 $37,834,900
2014 38 $9,920,903
2015 28 $13,804,559

Sources: RESI, USpending

B.2 Regional and State Vulnerability Analysis
To determine the relative dependence d@oD contracting across Maryland, the RESI team
examinedfive separate regions, as well as thiate. The definitions for thdive regionscan be
found below

1. Central Maryland Baltimore Cityand Harford, BaltimoreCarroll,Anne Arundel,
and HowardOounties
SouthernMarylandd { G @ al NB Q& X GChuftiesNI Saz I YR
Capital Maryland¥ CNBRSNAO|1 X az2y (i J2WBM&s> | yR
Western Maryland Garrett, Allegany, and Washingt@ounties
EasternShor¥ / SOAf X YSy iz vdzsSSy ! yySQas ¢ fo?2
Somerset, and Worcesté&bunties

[t

O
t NRA

arwd

The team usedRegional Economic Modelscl (REMI) Pl+ model version 1.7, economic impact
analysis software, to model the impact of defense contracting on each region and fetdtes

The REMI Pl+ model is a highd dynamic modeling toothat various federal and state
government agenciegsein economic policy analysistilization of REMI PI+ helps RESI to build

a sophisticated model calibrated to the specific demographic featureadi regionThis model
enumerates the economic and fiscal impacts of each dollar earned and spent by the following:
employees relating tahe economic event, other supporting vendors (business services, retalil,

etc.), each dollar spent by these vendors on other firms, and each dollar spent by the households
2T (KS S@SyiQa SYLX28SSas 204KSNJ OSYR2NBQ SYLIX

REMI PI+ features the ability to capture price effects, wage changes, and behavioral effects
through time. Another benefit of the model compared to traditional static models, such as
IMPLAN, ishat the regional constraint is built in to account for liegk resources over timé&.his
constraintis built into the model using current industry data and employment information from
Bureau of Economic Analysis (BEA) data. The REMI PI+ model also allows RESI to capture the
effects occurring between industries anehinimize the potential for doublkeounting in
employment, output, and wages. The ability to capture effects throughout time provides a
detailedrepresentaton of an economic event and its effects on the study avear time
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Economic impacts include emplment, output, and wages. Within each category, RESI has
designated certain impacts as diredhdirect, and induced. To better understarnilese impacts
and howthey apply to this analysis, please refer Eigure76 below.

Figure76: Example of Jobs and Types

Direct Job @An individual

working on a
Example: Government| contract with the
contractor DoD is alirect job.

wlhe employee who
helps dispose of
sensitive documents
Indirect Job | for the contractor is
- . ) anindirect job. This
Example: Employee at a o s not a direct
shredding service part of the DoD

contract but instead o
a spinoff from it. wrhe movie ticket

taker is employed in
aninduced joh This
\ job is neither directly
Induced Job nor indirectly
L connected to DoD
Example Govemment Contracting’ but
contractor goes to the | direct and indirect
4 movies employees spend the
money they earn at
the movie theater
where induced
employees work.

Source: RESI

REMI Pl+ does not permit the user to separateittarect and inducednpacts. However, direct
impacts tave been separated to provide the user with a better sense of the impacts that are
directly related toDoDcontracting

The team totaled dollars obligated within USA Spending by NAICS code and region and mapped

this information into REMI Pl+ using REMQ & A Y RdzZ0NE O2RSa® @®KS GSI )

model to determine the economic impadisr eachregion in terms of employment, output, and
wages. REMPI+also reportseemployment impacts at the NAICS code lekrethis paper, wages
estimated through REMI Pl+ are presented in nominal dollars while output estimated through
REMI PI+ is presented in chained 2009 dollars. Output is reported this way to remain consistent
with how the BEA reports measures of output a@®P, while wages are reported in nominal
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dollars to remain consistent with sources such as QEEBEA uses chained dollars instead of
real or nominal dollars because chain weighting is more accurate for GDP and output
measures:%6

The RESI teamlso examied the impact of defense contracting on occupations for Maryland.
The RESI teanmsedits proprietary PROM tool, which takes economic impact data at the NAICS
level and, using County Business Pattern data and OES data, returns information on the impact
to different occupation types.

To quantify vulnerabilitythe RESI tearmalculated a dependency ratio for each region, as well as
F2N) al NBEfFyR 20SNItftd ¢KS RSLISYRSyOeé NI GA2 YS
total wages relies ooD contracting. For employment, this ratio was calculated as the total
economic impact of defense contracting (including direct, indirect, and induced jobs) divided by

the total number of jobs in the region, as calculated by REMI Pl+. Output and wages dadlowe

similar calculation.

B.3  Policy Change Analysis

To conduct the policy change analysis, BieSteam examined four different scenarios, based
upon focus groups, interviews, and the results of the cluster analysis, which measured the
economic impact @ Maryland and regional economies for different shocks to government
contracting. These scenarioxlude the following

A ten percent budget cut in defense contracting

A ten percent reduction in R&D funding within Maryland

A ten percent increase in cglsecurity funding within Marylandand
The impact of a major defense contractor leaving the state.

HwnNPE

Likethe Regional and State Vulnerability Analysis, impacts were calculated within REMI Pl+ using
USA Spending data. The scenarios and the assumptionsaiseshte them are described below.

B.3.1 Methodology Behind the Ten Percent Budget Cut in Defense Contracting

To analyzdhesedata, the RESI teamsed the inputs for the Regional and State Vulnerability
Analysis and reduced all dollars obligated by ten percent. datea modeled using REMI Pl+, as
described in Section 6.2

5 91 @ ablk A2yl Ly O2-G®ssDgohestid AxdRtdTDIid Quiated 20tigy(Thhigd Estimate)

Corporate Profd Y ¢ KANR vdzZ NISNI namec owS@AasSR 9adAYFdSodg .91 6
https://www.bea.gov/newsreleases/national/gdp/gdpnewsrelease.htm

6 G SAYRSE X RIANIKSIAY Adv/ KIKSY bSg | LILINRI OK (2 of AléMYardzNA y 3 D5
Current Issues in Economics and Finance. (December 1995). Accessed January 13, 2017.
http://users.wfu.edu/cottrell/lecn207/readings/chained.pdf
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B.3.2 Methodology Behind the Ten Percent Reduction in R&D Funding WitranyNMnd

To collect the data for this scenario, the RESI teaaminedall contracts within USA Spending

gAGK | 1LJAO OFrGS3I2NeE O2RS 2F G! ¢ gKAOK &AAIYAT)
across NAICS codes and regidie RESI teatook ten percent of the total dollars obligated per

NAICS and region and entered these values into REMI Pl+ as a decrease in industry sales/revenue.
The models were then run as described in Section 6.2.

B.3.3 Methodology Behind the Ten Percent Increase in Cybemsgcu-unding Within
Maryland

Focus group participants, interviewees, and results from the cluster analysis all point to
cybersecurity being a key industry in the area. To calculate the economic impacts of cybersecurity
increasing, potentially due to new @grams locating istate due to BRAC or the cyber command
becoming combatanthe RESI tealmoked at all contracts in the USA Spending data with a psc
OF 1S32NE O2RS 2F da52¢ AYRA OlLikdthe 3tepa tidScybediiy 3 2 Y
Section 63.2,the RESI tearaummed up the total dollars obligated for each NAICS and region.
For each NAICS and region combinattbe,RESI tearmalculated ten percent of the total dollars
obligated and entered this into REMI Pl+ as an increase in industryreakssie. The models

were then run as described in Section 6.2.

B.3.4 Methodology Behind the Impact of a Major Defense Contractor Leaving the State

To determine the impact of a large contractor leaving the state, the team first aleate
economic profile of the defense contracttitat would be leaving. The team used USA Spending
data to collect information on the four firms with the most dollars obligated within Maryland.
The team then used Reference USA, a marketing and employmeabats, to view the
economic profils of these four companies. Reference USA lists the company name, the primary
NAICS code for the location, and an estimate of sales volume for that coAm#EIBS code
combination. Because most locations were spread actbesCapital andCentral Maryland
regorda F2NJ Fff O2YLI yASa SEFYAYSRY GKS wo{L GSIY
to have half of its revenue generated in each regibhe RESI teamook the average dollars
obligated by NAICS code for the four large companies and created a profile to input into REMI
Pl+, as seen below kigure77.
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Figure77: Sales Per Region by NAICS Code for Aggregated Large Defense Contractor

Primary Sales Per Regio
NAICS (Capital and
Code REMI Industry Name Central)
334511 Computer and electronic product manufacturing $463,503,232
423690 Wholesale trade $57,365,752
441228 Retail trade $200,250
519190 Internet publishing and broadcasting; ISPs, search portals, $275,125
data processing; Other information services
522130 Monetary authorities central bank; Credintermediation and $499,375
related activities; Funds, trusts, & other financial vehicles
54 Professional, scientific, and technical services $26,469,250
561210 Administrative and support services $17,250
811212 Repair and maintenance $315,375

Source; Reference USA, RESI

The RESI team incorporatétese data into REMI Pl+ and analyzed the output consistent with
the method described in Sectidh2.
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AppendixC5 SFSyasS /2y iaNI OGAy3aQa LYLI OO
Maryland by NAICS Code

This Appendixantains detailed tables with additional information beyond thtich isprovided

in Section 6. These tables show the direct, indirect/induced, and total impacts of defense
contracting, in terms of wages and output, to the economies of Maryland and eatte difve
regions.

Cl 5SF¥SyasS /2y iN)}OGAy3IQa LYLI OG 2y hdzilLdzi Ay
The tables in this section present the impact of defense contracting on Maryland and each of the
five regions in terms of output. Direct, indirect/induced, and tottiéets are separated out.

Figure78: The Average Annual Impact of Defense Contracting on Output in Maryland by
NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $321,531 $1,633,977 $1,955,508
Activities

Mining $26,183 $14,411,978 $14,438,16]]
Utilities $74,113,763 $112,766,217 $186,879,981
Construction $1,361,283,76z $1,278,667,69C $2,639,951,452
Manufacturing $594,495,048  $382,688,179  $977,183,224
Wholesale Trade $28,391,837 $236,537,574 $264,929,411
Retail Trade $66,484,977 $557,017,249 $623,502,226
Transportation and Warehousing $96,002,523  $138,420,210  $234,422,733
Information $419,212,809  $346,083,648 $765,296,457
Finance and Insurance $49,824,691  $427,774,178  $477,598,869
RealEstate and Rental and Leasing $3,862,681  $763,575,808 $767,438,489
Professional, Scientific, and $4,702,697,87C  $909,740,108 $5,612,437,974
Technical Services

Management of Companies and $0 $84,845,635 $84,845,635
Enterprises

Administrative and Waste $535,471,948  $359,828,303  $895,300,251
Management Services

Educational Services $36,308,994 $46,900,781 $83,209,775
Health Care and Social Assistance $286,263,719  $470,691,559  $756,955,274
Arts, Entertainment, and Recreatiot $1,021,197 $59,496,369 $60,517,566
Accommodation and Food Services $148,985,834  $257,357,799  $406,343,633
Other Services, except Public $44,890,821  $183,248,219  $228,139,04(
Administration

Total $8,449,660,189 $6,631,685,482 $15,081,345,677

Sources: REMI Pl+, RESI
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Figure79: The Average Annual Impact of Defense Contracting on Outp@apital Mayland

by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $45,432 $510,932 $556,364
Activities

Mining $23,876 $2,949,468 $2,973,344
Utilities $14,649,306 $19,880,761  $34,530,068
Construction $562,466,370 $414,917,433 $977,383,807
Manufacturing $180,754,467 $69,067,818 $249,822,285
Wholesale Trade $11,317,174 $62,069,686  $73,386,360
Retail Trade $46,734,440 $154,363,459 $201,097,899
Transportation and Warehousing $53,214,860 $31,699,979  $84,914,839
Information $205,138,884  $154,718,821 $359,857,705
Finance and Insurance $10,086 $140,447,228 $140,457,314
Real Estate and Rental and Leasing $1,241,551  $300,214,783 $301,456,334

Services

Professional, Scientific, and Technic $2,043,632,771

$369,296,510 $2,412,929,281

Management of Companies and
Enterprises

$0

$36,813,760

$36,813,760

Administrative and Waste
Management Services

$275,398,906

$117,105,054

$392,503,96(¢

Administration

Educational Services $26,300,068 $7,464,572  $33,764,640
Health Care and Sociassistance $106,851,535 $120,352,939 $227,204,474
Arts, Entertainment, and Recreation $741,736 $14,722,357  $15,464,092
Accommodation and Food Services $137,876,885 $85,610,335 $223,487,22(
Other Services, except Public $10,110,353 $53,249,510  $63,359,863

Total

$3,676,508,700

$2,155,455,405 $5,831,964,103

Sources: REMI Pl+, RESI
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Figure80: The Average Annual Impact of Defense Contracting on Outpu@emtral Maryland

by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $261,253 $397,571 $658,824
Activities

Mining $1,545 $9,927,877 $9,929,422
Utilities $58,410,328 $72,237,266 $130,647,594

Construction $711,198,610

$732,316,081 $1,443,514,691

Manufacturing $404,095,124

$264,695,722

$668,790,844

Wholesale Trade $15,432,883 $165,303,035 $180,735,91§
Retail Trade $16,734,627  $331,663,531 $348,398,159
Transportation and Warehousing $42,685,776 $80,867,944 $123,553,720
Information $210,498,469  $176,396,124 $386,894,597
Finance and Insurance $49,814,576  $265,273,759 $315,088,334
Real Estate and Rental and Leasing $2,292,113  $439,660,607 $441,952,719

Professional, Scientific, and Technic $2,133,253,772
Services

$493,640,564 $2,626,894,33¢

Administration

Management of Companies and $0 $45,421,951  $45,421,951
Enterprises

Administrative and Waste $238,407,435 $219,453,551 $457,860,985
Management Services

Educational Services $9,835,942 $38,091,179  $47,927,121
Health Care and Social Assistance $177,162,061  $310,068,469 $487,230,53(
Arts, Entertainment, and Recreation $270,220 $42,522,299  $42,792,519
Accommodation and FoaBervices $10,614,739  $146,000,853 $156,615,593
Other Services, except Public $29,715,867  $115,699,166 $145,415,034

Total $4,110,685,340

$3,949,637,549 $8,060,322,89(C

Sources: REMI Pl+, RESI
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Figure81: The Average Annual Impact of Defense Contracting on Output in the Eastern Shore

by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $12,360 $349,724 $362,084
Mining $762 $586,555 $587,317
Utilities $17,957 $1,873,480 $1,891,437
Construction $12,804,640 $17,136,997 $29,941,637
Manufacturing $4,004,392 $27,040,943 $31,045,335
Wholesale Trade $1,338,190 $4,350,133  $5,688,323
Retail Trade $41,052 $13,101,337 $13,142,389
Transportation and Warehousing $23,244 $3,194,735  $3,217,979
Information $3,398 $5,445,076  $5,448,474
Finance and Insurance $0 $4,734,358 $4,734,358
RealEstate and Rental and Leasing $62,047 $6,512,057 $6,574,104
Professional, Scientific, and Technical $8,638,680 $9,109,093 $17,747,774
Services

Management of Companies and $0 $912,155 $912,155
Enterprises

Administrative and Waste Management $680,597 $6,437,084 $7,117,681
Services

Educational Services $7,502 $570,601 $578,102
Health Care and Social Assistance $18,372 $9,997,934 $10,016,305
Arts, Entertainment, and Recreation $2,077 $1,093,819 $1,095,896
Accommodation and Food Services $144,784 $6,039,582 $6,184,366
Other Services, except Public $64,894 $3,438,519 $3,503,413
Administration

Total $27,864,948 $121,924,182 $149,789,129

Sources: REMI Pl+, RESI
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Figure82: The Average Annual Impact of Defense Contracting on Output in Southern

Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $352,354 $352,354
Mining $0 $79,886 $79,886
Utilities $940,131 $17,907,160 $18,847,292
Construction $73,868,193 $105,287,971 $179,156,164
Manufacturing $5,066,682 $9,597,262 $14,663,944
Wholesale Trade $88,224 $2,920,952 $3,009,176
Retail Trade $2,941,603 $47,113,981 $50,055,584
Transportation and Warehousing $69,757 $20,194,809 $20,264,566
Information $3,553,727 $6,952,943 $10,506,671
Finance and Insurance $28 $9,311,734  $9,311,762
Real Estate anBRental and Leasing $255,669 $14,869,884 $15,125,552

Professional, Scientific, and Technical
Services

$511,061,792

$36,331,581 $547,393,373

Management of Companies and $0 $1,162,110 $1,162,110
Enterprises

Administrative and Waste Management $13,409,426 $13,155,970 $26,565,397
Services

Educational Services $165,189 $554,070 $719,259
Health Care and Social Assistance $2,231,751 $24,233,278 $26,465,029
Arts, Entertainment, and Recreation $7,164 $952,487 $959,652
Accommodation and Food Services $327,104 $16,744,742 $17,071,848
Other Services, except Public $4,911,653 $9,278,581 $14,190,234
Administration

Total $618,898,093  $337,001,755 $955,899,851

Sources: REMI Pl+, RESI
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Figure83: The Average Annual Impact of Defense Contracting on Output in Western

Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $2,486 $23,396 $25,882
Mining $0 $868,191  $868,191
Utilities $96,041 $867,550 $963,590
Construction $945,949 $9,009,208 $9,955,157
Manufacturing $574,384 $12,286,435 $12,860,819
Wholesale Trade $215,366 $1,893,769 $2,109,134
Retail Trade $33,254 $10,774,941 $10,808,195
Transportation and Warehousing $8,886 $2,462,743 $2,471,629
Information $18,331 $2,570,684 $2,589,015
Finance and Insurance $0 $8,007,100 $8,007,100
Real Estate and Rental and Leasing $11,301 $2,318,478 $2,329,779
Professional, Scientific, and Technical $6,110,854 $1,362,361 $7,473,216
Services

Management of Companies and Enterpris $0 $535,659  $535,659
Administrative and Waste Management $7,575,584 $3,676,645 $11,252,229
Services

Educational Services $294 $220,360  $220,654
Health Care and Social Assistance $0 $6,038,939 $6,038,939
Arts, Entertainment, and Recreation $0 $205,406  $205,406
Accommodation and Food Services $22,322 $2,962,286 $2,984,608
Other Services, except Pubfidministration $88,054 $1,582,443 $1,670,497
Total $15,703,106 $67,666,594 $83,369,699

Sources: REMI Pl+, RESI
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The tables in this section present the impact of defense contracting on Maryland and each of
the five regions in terms of total wages. Direct, indirect/induced, and total effects are sefdarate

out.

Figure84: The Average Annual Impact of Defense Contracting on Wages in Maryland by

NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $206,289 $422,693 $628,982
Activities

Mining $21,708 $1,407,810 $1,429,518
Utilities $12,253,678 $18,376,515  $30,630,193
Construction $519,439,188 $483,689,941 $1,003,129,13(
Manufacturing $94,527,103 $70,222,474 $164,749,57§
Wholesale Trade $10,808,798 $86,812,885  $97,621,683
Retail Trade $24,600,674  $199,570,325 $224,170,99¢9
Transportation and Warehousing $35,553,739 $58,092,803  $93,646,541
Information $54,114,376 $48,780,884 $102,895,26(
Finance and Insurance $15,047,712 $99,906,935 $114,954,647
Real Estate and Rental and Leasing $165,293 $35,225,552  $35,390,845

Professional, Scientific, and Technic $2,251,596,514
Services

$424,385,748 $2,675,982,262

Management of Companies and $0 $48,922,958  $48,922,958
Enterprises

Administrative and Waste $236,681,920 $162,751,078 $399,432,998
Management Services

Educational Services $20,567,513 $30,276,190  $50,843,703
Health Care and Social Assistance $119,034,138  $233,277,982 $352,312,12(
Arts, Entertainment, and Recreation $321,453 $19,528,324  $19,849,777
Accommodation and Food Services $54,451,014 $86,280,599 $140,731,613
Other Services, except Public $16,207,886 $95,126,410 $111,334,296
Administration

Total $3,465,598,996 $2,203,058,106 $5,668,657,103

Sources: REMI Pl+, RESI
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Figure85: The Average Annual Impact of Defense Contracting on Wag&sapital Maryland

by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $27,500 $151,795 $179,296
Activities

Mining $21,525 $435,074 $456,599
Utilities $1,826,735 $2,466,561 $4,293,296
Construction $205,106,774 $149,618,634 $354,725,407
Manufacturing $27,405,822 $14,540,686  $41,946,508
Wholesale Trade $4,516,596 $23,931,000 $28,447,596
Retail Trade $17,554,240 $57,642,537 $75,196,778
Transportation and Warehousing $19,404,447 $12,302,217  $31,706,664
Information $27,864,354 $22,856,086  $50,720,441
Finance and Insurance $2,541 $31,363,832  $31,366,373
Real Estate and Rental and Leasing $57,781 $14,309,777  $14,367,558

Professional, Scientific, and Technic
Services

$982,899,876

$175,997,610 $1,158,897,48¢

Administration

Management of Companies and $0 $23,5632,662  $23,532,662
Enterprises

Administrative and Waste $132,317,905 $54,641,372 $186,959,276
Management Services

Educational Services $13,741,696 $3,885,855  $17,627,551
Health Care and Social Assistance $45,069,897 $59,892,535 $104,962,43%
Arts, Entertainment, and Recreation $238,197 $4,971,648 $5,209,845
Accommodation and Food Services $50,206,748 $26,312,397 $76,519,144
Other Services, except Public $4,464,905 $31,089,302  $35,554,207

Total

$1,532,727,539

$709,941,580 $2,242,669,121

Sources: REMI Pl+, RESI
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Figure86: The Average Annual Impact of Defense Contracting on Wag&eimiral Maryland

by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $168,172 $174,179 $342,352
Activities

Mining $89 $654,528 $654,617
Utilities $10,254,910 $12,479,765  $22,734,675
Construction $283,958,586 $288,814,147 $572,772,733
Manufacturing $65,791,243 $47,525,372 $113,316,615
Wholesale Trade $5,778,684 $59,910,237 $65,688,92]]
Retail Trade $6,053,830  $119,230,961 $125,284,791
Transportation and Warehousing $16,115,931 $34,727,403  $50,843,333
Information $25,840,927 $24,187,213  $50,028,140
Finance and Insurance $15,045,168 $63,822,538  $78,867,704
Real Estate and Rental and Leasing $95,396 $20,007,796  $20,103,192

Professional, Scientific, and Technic $1,020,468,317

$227,866,375 $1,248,334,691

Administration

Services

Managementof Companies and $0 $24,151,304  $24,151,304
Enterprises

Administrative and Waste $96,428,913 $100,194,274 $196,623,184
Management Services

Educational Services $6,740,758 $25,686,844  $32,427,602
Health Care and Social Assistance $73,066,320  $154,243,379 $227,309,700
Arts, Entertainment, and Recreation $81,140 $14,009,318  $14,090,458
Accommodation and Food Services $4,096,214 $51,411,583  $55,507,797
Other Services, except Public $10,486,917 $57,383,083  $67,870,000

Total
Sources: REMI Pl+, RESI

$1,640,471,515 $1,326,480,299 $2,966,951,813
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Figure87: The AveragéAnnual Impact of Defense Contracting on Wages in the Eastern Shore

by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $9,167 $58,637 $67,803
Mining $94 $112,758 $112,852
Utilities $2,862 $296,827  $299,688
Construction $3,589,703 $4,831,967 $8,421,670
Manufacturing $694,409 $4,275,846 $4,970,255
Wholesale Trade $412,187 $1,386,154 $1,798,341
Retail Trade $12,332 $3,856,140 $3,868,473
Transportation and Warehousing $4,506 $1,057,725 $1,062,231
Information $423 $566,281  $566,704
Finance and Insurance $0 $1,069,256 $1,069,256
Real Estate and Rental and Leasing $485 $229,541  $230,026
Professional, Scientific, and Technical $2,839,981 $2,992,321 $5,832,302
Services

Management of Companies althterprises $0 $446,194  $446,194
Administrative and Waste Management $238,042 $2,086,184 $2,324,226
Services

Educational Services $4,114 $316,002  $320,115
Health Care and Social Assistance $7,187 $4,866,354 $4,873,541
Arts, Entertainment, anéRecreation $523 $333,824  $334,348
Accommodation and Food Services $23,900 $1,956,911 $1,980,812
Other Services, except Public Administratio  $16,604 $1,464,914 $1,481,518
Total $7,856,519 $32,203,836 $40,060,355

Sources: REMI Pl+, RESI

Regional Economic
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Figure88: The Average Annual Impact of Defense Contracting on Wages in Southern

Maryland by NAICS

Administration

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $35,316 $35,316
Mining $0 $13,832 $13,832
Utilities $155,617 $2,999,407 $3,155,024
Construction $26,472,274 $37,537,425 $64,009,699
Manufacturing $488,458 $1,551,894  $2,040,352
Wholesale Trade $30,186 $973,913  $1,004,099
Retail Trade $969,134 $15,333,966 $16,303,100
Transportation and Warehousing $24,613 $8,894,103 $8,918,716
Information $406,308 $849,270  $1,255,577
Finance and Insurance $3 $2,044,886 $2,044,889
Real Estate and Rental and Leasing $11,464 $588,124 $599,588
Professional, Scientific, and Technical $243,434,486 $17,089,973 $260,524,459
Services

Management of Companies and $0 $524,634 $524,634
Enterprises

Administrative and Wast®lanagement $4,479,491 $4,445,494  $8,924,984
Services

Educational Services $80,789 $270,292 $351,081
Health Care and Social Assistance $890,733 $11,605,408 $12,496,141
Arts, Entertainment, and Recreation $1,592 $160,917 $162,509
Accommodation and FoaBervices $118,122 $5,611,794  $5,729,916
Other Services, except Public $1,210,480 $4,503,283  $5,713,763

Total

$278,773,750

$115,033,931 $393,807,679

Sources: REMI Pl+, RESI

Regional Economic
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Figure89: The Average Annual Impact of Defense Contracting on Wages in Western Maryland

by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $1,450 $2,765 $4,215
Mining $0 $191,619  $191,619
Utilities $13,554 $133,956 $147,510
Construction $311,852 $2,887,769 $3,199,621
Manufacturing $147,171 $2,328,676 $2,475,847
Wholesale Trade $71,144 $611,581  $682,726
Retail Trade $11,137 $3,506,720 $3,517,857
Transportation and Warehousing $4,242 $1,111,356 $1,115,598
Information $2,364 $322,035  $324,399
Finance and Insurance $0 $1,606,422 $1,606,422
Real Estate and Rental and Leasing $168 $90,314 $90,481
Professional, Scientific, and Technical $1,953,855 $439,470 $2,393,324
Services

Management of Companies and Enterprise $0 $268,165  $268,165
Administrative and Waste Management $3,217,569 $1,383,755 $4,601,325
Services

Educational Services $156 $117,197  $117,353
Health Care and Social Assistance $0 $2,670,307 $2,670,307
Arts, Entertainment, and Recreation $0 $52,617 $52,617
Accommodation and Food Services $6,030 $987,913  $993,943
Other Services, except Public Administratio ~ $28,978 $685,829  $714,807
Total $5,769,670 $19,398,466 $25,168,136

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute
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AppendixD: The Impact of a 10 Perceut in Defense Spending on
Employment, Output, and Wages in Maryland by NAICS Code

This Appendix contains detailed tables with additional information beyondwhath isprovided
in Section 7.1. These tables show the direct, indirect/induced, anditotscts of a ten percent
reduction in defense contracting, in terms employment, totalwages and output, to the
economies of Maryland and each of the five regions.

D.1  The Impact of a 10 Percent Budget Cut&mploymentin Maryland by NAICS Code
Thetables in this section present the impact of a ten percent reduction in defense contracting
on Maryland and each of the five regions in terms of output. Direct, indirect/induced, and total
effects are separated out.

Figure90: TheAverage Annual Impact of a 10 Percent Cut in Defense Contracting on
Employmentin Maryland by NAICEode

Industry Direct Indirect/Induced  Total
Forestry, Fishing, and Related Activities -2 -4 -5
Mining 0 -10 -11
Utilities -9 -15 -24
Construction -1,106 -1,063 -2,169
Manufacturing -119 -93 -212
Wholesale Trade -14 -111 -124
Retail Trade -84 -725 -809
Transportation and Warehousing -214 -129 -343
Information -73 -68 -141
Finance and Insurance -22 -161 -184
Real Estate and Rental and Leasing -1 -201 -202
Professional, Scientific, and Technical Service -3,214 -610 -3,824
Management of Companies and Enterprises 0 -42 -42
Administrative and Waste Management Servic -761 -524  -1,285
Educational Services -68 -75 -143
Health Care and Sociassistance -268 -532 -800
Arts, Entertainment, and Recreation -2 -107 -109
Accommodation and Food Services -244 411 -654
Other Services, except Public Administration -57 -338 -395
Total -6,258 -5,219 -11,476

Sources: REMI Pl+, RESI
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Figure9l: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on
Employmentin Capital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 -1 -1
Mining 0 -2 -3
Utilities -2 -2 -4
Construction -435 -319 -755
Manufacturing -32 -17 -49
Wholesale Trade -5 -28 -33
Retail Trade -58 -192  -250
Transportation and Warehousing -91 -32 -123
Information -34 -28 -62
Finance and Insurance 0 -50 -50
Real Estate and Rental and Leasing 0 -73 -73
Professional, Scientific, and Technical Service -1,419 -255 -1,674
Management of Companies aifthterprises 0 -17 -17
Administrative and Waste Management Servic -431 -179  -610
Educational Services -53 -15 -68
Health Care and Social Assistance -108 -144  -252
Arts, Entertainment, and Recreation -2 -39 41
Accommodation and Food Services -224 -118  -342
Other Services, except Public Administration -15 -104  -119
Total -2,909 -1,615 -4,526

Sources: REMI Pl+, RESI
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Figure92: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on
Employmentin Central Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities -1 -2 -3
Mining 0 -7 -7
Utilities -7 -9 -16
Construction -582 -597 -1,179
Manufacturing -84 -61 -146
Wholesale Trade -7 =77 -85
Retail Trade -22 -429 451
Transportation and Warehousing -35 -79  -114
Information -38 -36 -73
Finance and Insurance -22 96 -118
Real Estatand Rental and Leasing -1 -114  -114
Professional, Scientific, and Technical Service -1,417 -317 -1,735
Management of Companies and Enterprises 0 -23 -23
Administrative and Waste Management Servic -293 -306  -599
Educational Services -15 -56 -71
Health Care and Social Assistance -157 -335 -492
Arts, Entertainment, and Recreation 0 -63 -64
Accommodation and Food Services -19 -242  -261
Other Services, except Public Administration -36 -201  -238
Total -2,736 -3,050 -5,789

Sources: REMI Pl+, RESI
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Figure93: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on
Employmentin the Eastern Shore bMAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 -1 -1
Mining 0 0 0
Utilities 0 0 0
Construction -14 -19 -33
Manufacturing -1 -7 -9
Wholesale Trade -1 -3 -3
Retail Trade 0 -7 -17
Transportation andVarehousing 0 -3 -3
Information 0 -1 -1
Finance and Insurance 0 -4 -4
Real Estate and Rental and Leasing 0 -3 -3
Professional, Scientific, and Technical Service -9 -10  -19
Management of Companies and Enterprises 0 -1 -1
Administrative and Wast®anagement Service -1 -10  -12
Educational Services 0 -1 -1
Health Care and Social Assistance 0 -2 12
Arts, Entertainment, and Recreation 0 -2 -2
Accommodation and Food Services 0 -10  -10
Other Services, except Public Administration 0 -7 -7
Total -26 -111 -138

Sources: REMI Pl+, RESI
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Figure94: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on
Employmentin Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 -3 -4
Construction -74 -118 -192
Manufacturing -1 -4 -5
Wholesale Trade 0 -2 -2
Retail Trade -4 =713 77
Transportation and Warehousing -88 -12  -100
Information -1 -2 -3
Finance and Insurance 0 -9 -9
Real Estate and Rental and Leasing 0 -10 11
Professional, Scientifiand Technical Services -362 -27 -389
Management of Companies and Enterprises 0 -2 -2
Administrative and Waste Management Servic  -21 23 -44
Educational Services 0 -1 -2
Health Care and Social Assistance -2 -34  -37
Arts, Entertainment, and Recreation 0 -2 -2
Accommodation and Food Services -1 -36  -36
Other Services, except Public Administration -5 23 -28
Total -559 -381 -943

SourcesREMI Pl+, RESI
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Figure95: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on
Employmentin Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction -1 -9 -10
Manufacturing 0 -4 -4
Wholesale Trade 0 -1 -1
Retail Trade 0 -14 -14
Transportation and Warehousing 0 -3 -3
Information 0 -1 -1
Finance and Insurance 0 -3 -3
Real Estate and Rental and Leasing 0 -1 -1
Professional, Scientific, and Technical Service -6 -1 -7
Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic  -14 -6 -21
Educational Services 0 0 0
Health Care and Social Assistance 0 -7 -7
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 -6 -6
Other Services, except Public Administration 0 -3 -3
Total -21 -59 -81

Sources: REMI Pl+, RESI
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D.2  The Impact of a 10 Percent Budget Cut on Output in Maryland by NAICS Code

The tables in this section present the impact of a ten percent reduction in defense contracting

on Maryland and each of the five regiongeénms of ouput. Direct, indirect/induced, and total

effects are separated out.

Figure96: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Output

in Maryland by NAICS Code

Industry Direct Indirect/Induced Total

Forestry, Fishing, and Related -$32,110 -$165,669 -$197,779
Activities

Mining -$2,618 -$1,448,699 -$1,451,317
Utilities -$7,409,052 -$11,440,107 -$18,849,160
Construction -$136,120,782 -$130,100,548 -$266,221,330
Manufacturing -$59,005,722 -$38,387,574 -$97,393,296
Wholesale Trade -$2,838,264 -$23,876,026 -$26,714,290
Retail Trade -$6,642,404 -$56,654,832 -$63,297,237
Transportation and Warehousini -$19,836,084 -$12,144,682 -$31,980,765
Information -$41,901,909 -$34,799,917 -$76,701,826
Finance and Insurance -$4,980,280 -$43,124,921 -$48,105,202
Real Estate and Rental and -$386,218 -$77,155,746 -$77,541,964
Leasing

Professional, Scientific, and -$470,074,243 -$91,356,030  -$561,430,273
Technical Services

Management of Companies and $0 -$8,509,475 -$8,509,475
Enterprises

Administrative and Waste -$53,532,394 -$36,257,500 -$89,789,894
Management Services

Educational Services -$3,629,679 -$4,735,992 -$8,365,670
Health Care and Social Assistar -$28,619,355 -$47,661,022 -$76,280,377
Arts, Entertainment, and -$102,028 -$6,008,094 -$6,110,122
Recreation

Accommodation and Food -$14,884,127 -$26,045,127 -$40,929,254
Services

Other Services, except Public -$4,483,375 -$18,546,996 -$23,030,372
Administration

Total -$854,480,644 -$668,418,957 -$1,522,899,603

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute

~
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Figure97: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Output
in Capital Marylandoy NAICS Code

Technical Services

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related -$4,539 -$51,175 -$55,714
Activities

Mining -$2,387 -$295,888 -$298,275
Utilities -$1,464,041 -$1,995,334 -$3,459,375
Construction -$56,242,920 -$41,693,921 -$97,936,841
Manufacturing -$17,925,775 -$6,917,023 -$24,842,798
Wholesale Trade -$1,131,346 -$6,251,549 -$7,382,895
Retail Trade -$4,668,888 -$15,500,002 -$20,168,890
Transportation and -$6,915,427 -$2,120,529 -$9,035,956
Warehousing

Information -$20,505,366 -$15,534,697 -$36,040,063
Finance and Insurance -$1,009 -$14,119,673 -$14,120,682
Real Estate and Rental and -$124,139 -$30,281,059 -$30,405,198
Leasing

Professional, Scientific, and -$204,266,790 -$36,992,073 -$241,258,863

Management of Companies $0 -$3,688,770 -$3,688,770
and Enterprises
Administrative and Waste -$27,531,893 -$11,763,663 -$39,295,556
Management Services
Educational Services -$2,629,101 -$755,784 -$3,384,885
Health Care and Social -$10,681,328 -$12,092,506 -$22,773,834
Assistance
Arts, Entertainment, and -$74,098 -$1,482,553 -$1,556,651]
Recreation
Accommodation and Food -$13,773,902 -$8,601,736 -$22,375,638
Services
Other Services, except Public -$1,009,527 -$5,359,625 -$6,369,152
Administration
Total -$368,952,476 -$215,497,560 -$584,450,036
Sources: REMI Pl+, RESI
Regional Economic
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Figure98: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Output
in Central Marylandoy NAICS Code

Technical Services

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relatel -$26,087 -$39,929 -$66,016
Activities

Mining -$154 -$995,993 -$996,148
Utilities -$5,839,609 -$7,267,014 -$13,106,624
Construction -$71,118,049 -$73,820,561 -$144,938,610
Manufacturing -$40,121,268 -$26,472,585 -$66,593,853
Wholesale Trade -$1,542,767 -$16,676,379 -$18,219,146
Retail Trade -$1,672,247 -$33,464,535 -$35,136,782
Transportation and -$4,266,227 -$8,334,266 -$12,600,493
Warehousing

Information -$21,039,326 -$17,731,011 -$38,770,337
Finance and Insurance -$4,979,269 -$26,706,660 -$31,685,929
Real Estate and Rental and -$229,188 -$44,363,002 -$44,592,190
Leasing

Professional, Scientific, and -$213,272,671 -$49,491,089 -$262,763,761

Management of Companies $0 -$4,545,954 -$4,545,954
andEnterprises
Administrative and Waste -$23,834,916 -$22,040,482 -$45,875,399
Management Services
Educational Services -$983,286 -$3,842,779 -$4,826,064
Health Care and Social -$17,713,249 -$31,256,735 -$48,969,984
Assistance
Arts, Entertainment, and -$27,006 -$4,289,562 -$4,316,569
Recreation
Accommodation and Food -$1,060,845 -$14,700,587 -$15,761,431
Services
Other Services, except Public -$2,968,323 -$11,652,745 -$14,621,069
Administration
Total -$410,694,487 -$397,691,868 -$808,386,359
Sources: REMI PI+, RESI
Regional Economic
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Figure99: The Average Annudmpact of a 10 Percent Cut in Defense Contracting on Output
in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« -$1,236 -$35,338 -$36,574
Activities
Mining -$76 -$60,226 -$60,302
Utilities -$1,796 -$190,934 -$192,730
Construction -$1,280,543 -$1,764,838 -$3,045,381
Manufacturing -$399,949 -$2,732,966 -$3,132,915
Wholesale Trade -$133,800 -$444,595 -$578,396
Retail Trade -$4,105 -$1,348,966 -$1,353,071
Transportation and -$2,324 -$370,659 -$372,983
Warehousing
Information -$340 -$549,988 -$550,328
Finance and Insurance $0 -$483,040 -$483,040
Real Estate and Rental and -$6,205 -$669,037 -$675,242
Leasing
Professional, Scientific, and -$863,891 -$916,474 -$1,780,365
Technical Services
Management of Companies $0 -$92,541 -$92,541
and Enterprises
Administrative and Waste -$68,057 -$652,456 -$720,513
Management Services
Educational Services -$750 -$57,735 -$58,485
Health Care and Social -$1,837 -$1,025,642 -$1,027,479
Assistance
Arts, Entertainment, and -$208 -$111,957 -$112,165
Recreation
Accommodation and Food -$14,476 -$618,974 -$633,450
Services
Other Services, except Public -$6,488 -$351,993 -$358,481
Administration
Total -$2,786,081 -$12,478,359 -$15,264,441
Sources: REMI Pl+, RESI
Regional Economic
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Figurel00: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Output

in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$36,871 -$36,871
Activities

Mining $0 -$8,906 -$8,906
Utilities -$94,004 -$1,899,680 -$1,993,684
Construction -$7,384,676 -$11,915,453 -$19,300,129
Manufacturing -$501,365 -$1,028,931 -$1,530,296
Wholesale Trade -$8,816 -$312,013 -$320,828
Retail Trade -$293,840 -$5,255,406 -$5,549,246
Transportation and -$8,651,217 -$1,062,494 -$9,713,712
Warehousing

Information -$355,044 -$725,860 -$1,080,904
Finance and Insurance -$3 -$1,006,318 -$1,006,320
Real Estate and Rental and -$25,557 -$1,607,919 -$1,633,476
Leasing

Professional, Scientific, and -$51,059,806 -$3,819,504 -$54,879,310
Technical Services

Management of Companies $0 -$128,267 -$128,267
andEnterprises

Administrative and Waste -$1,340,030 -$1,431,159 -$2,771,189
Management Services

Educational Services -$16,512 -$57,514 -$74,026
Health Care and Social -$222,942 -$2,677,249 -$2,900,191
Assistance

Arts, Entertainmentand -$715 -$103,155 -$103,871
Recreation

Accommodation and Food -$32,672 -$1,825,746 -$1,858,418
Services

Other Services, except Public -$490,236 -$1,022,923 -$1,513,159
Administration

Total -$70,477,435 -$35,925,368 -$106,402,803

Sources: REMI Pl+, RESI
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Figurel0l The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Output
in Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related -$249 -$2,357 -$2,605
Activities
Mining $0 -$87,686 -$87,686
Utilities -$9,602 -$87,145 -$96,746
Construction -$94,595 -$905,774 -$1,000,369
Manufacturing -$57,366 -$1,236,068 -$1,293,434
Wholesale Trade -$21,534 -$191,490 -$213,025
Retail Trade -$3,325 -$1,085,922 -$1,089,247
Transportation and -$888 -$256,733 -$257,621
Warehousing
Information -$1,833 -$258,361 -$260,194
Finance andnsurance $0 -$809,231 -$809,231
Real Estate and Rental and -$1,130 -$234,728 -$235,858
Leasing
Professional, Scientific, and -$611,085 -$136,889 -$747,974
Technical Services
Management of Companies $0 -$53,942 -$53,942
and Enterprises
Administrativeand Waste -$757,498 -$369,740 -$1,127,237
Management Services
Educational Services -$29 -$22,180 -$22,209
Health Care and Social $0 -$608,889 -$608,889
Assistance
Arts, Entertainment, and $0 -$20,866 -$20,866
Recreation
Accommodation and Food -$2,232 -$298,085 -$300,317
Services
Other Services, except Public -$8,802 -$159,710 -$168,511
Administration
Total -$1,570,168 -$6,825,796 -$8,395,961
Sources: REMI Pl+, RESI
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D.3 The Impact of a 10 Percent Budget Cut on Wages in Maryland by NAICS Code

The tables in this section present the impact of a ten percent reduction in defense contracting
on Maryland and each of the five regions in terms of total wages. Direct, indirect/induced, and
total effects are separated out.

Figurel02 The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Wages
in Maryland by NAICS Code

Technical Services

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related -$20,747 -$42,832 -$63,578
Activities

Mining -$2,208 -$143,894 -$146,101
Utilities -$1,232,783 -$1,877,165 -$3,109,947
Construction -$52,372,000 -$49,595,784 -$101,967,784
Manufacturing -$9,483,907 -$7,099,190 -$16,583,097
Wholesale Trade -$1,086,376 -$8,806,876 -$9,893,252
Retail Trade -$2,469,903 -$20,379,519 -$22,849,422
Transportation and -$7,730,358 -$5,236,926 -$12,967,284
Warehousing

Information -$5,451,256 -$4,941,860 -$10,393,115
Finance and Insurance -$1,514,150 -$10,141,748 -$11,655,898
Real Estate and Rental and -$16,628 -$3,581,887 -$3,598,515
Leasing

Professional, Scientific, and -$226,672,090 -$42,909,835 -$269,581,925

Management of Companies $0 -$4,935,731 -$4,935,731
and Enterprises

Administrative and Waste -$23,799,742 -$16,471,575 -$40,271,316
Management Services

Educational Services -$2,066,270 -$3,072,347 -$5,138,617
Health Care and Social -$11,962,280 -$23,750,503 -$35,712,784
Assistance

Arts, Entertainment, and -$32,216 -$1,979,749 -$2,011,965
Recreation

Accommodation and Food -$5,459,878 -$8,771,769 -$14,231,647
Services

Other Services, except Public -$1,625,698 -$9,680,016 -$11,305,714
Administration

Total -$352,998,490 -$223,419,206 -$576,417,692

Sources: REMI Pl+, RESI
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Figurel03 The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Wages
in Capital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related -$2,764 -$15,289 -$18,053
Activities

Mining -$2,189 -$44,378 -$46,568
Utilities -$183,637 -$248,961 -$432,598
Construction -$20,664,170 -$15,144,668 -$35,808,838
Manufacturing -$2,744,395 -$1,467,532 -$4,211,927
Wholesale Trade -$453,994 -$2,422,145 -$2,876,139
Retail Trade -$1,762,044 -$5,814,815 -$7,576,859
Transportation and -$2,515,219 -$888,545 -$3,403,764
Warehousing

Information -$2,807,107 -$2,312,310 -$5,119,417,
Finance and Insurance -$256 -$3,175,773 -$3,176,029
Real Estate and Rental and -$5,809 -$1,451,842 -$1,457,651]
Leasing

ProfessionalScientific, and -$98,913,693 -$17,746,055 -$116,659,744
Technical Services

Management of Companies $0 -$2,372,410 -$2,372,410
and Enterprises

Administrative and Waste -$13,297,368 -$5,514,387 -$18,811,755
Management Services

Educational Services -$1,380,478 -$395,383 -$1,775,861
Health Care and Social -$4,527,744 -$6,048,718 -$10,576,463
Assistance

Arts, Entertainment, and -$23,851 -$501,541 -$525,392
Recreation

Accommodation and Food -$5,033,640 -$2,653,036 -$7,686,677
Services

Other Servicegxcept Public -$447,401 -$3,142,361 -$3,589,762
Administration

Total -$154,765,759 -$71,360,149 -$226,125,911

Sources: REMAl+, RESI
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Figurel04: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Wages
in Central Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate -$16,921 -$17,625 -$34,546
Activities

Mining -$9 -$66,947 -$66,956
Utilities -$1,031,810 -$1,263,587 -$2,295,397
Construction -$28,640,579 -$29,366,221 -$58,006,800
Manufacturing -$6,606,238 -$4,800,192 -$11,406,430
Wholesale Trade -$580,958 -$6,076,526 -$6,657,485
RetailTrade -$608,100 -$12,093,069 -$12,701,169
Transportation and -$1,619,002 -$3,606,184 -$5,225,186
Warehousing

Information -$2,602,881 -$2,450,399 -$5,053,280
Finance and Insurance -$1,513,894 -$6,471,782 -$7,985,676
Real Estate and Rental and -$9,598 -$2,032,683 -$2,042,281
Leasing

Professional, Scientific, and -$102,682,673 -$23,001,315 -$125,683,984
Technical Services

Management of Companies $0 -$2,432,503 -$2,432,503
and Enterprises

Administrative and Waste -$9,705,614 -$10,127,371 -$19,832,985
Management Services

Educational Services -$677,233 -$2,604,883 -$3,282,115
Health Care and Social -$7,344,443 -$15,638,878 -$22,983,321
Assistance

Arts, Entertainment, and -$8,153 -$1,421,427 -$1,429,580
Recreation

Accommodation and Food -$411,380 -$5,203,253 -$5,614,633
Services

Other Services, except Publi -$1,052,289 -$5,809,689 -$6,861,978
Administration

Total -$165,111,775 -$134,484,534 -$299,596,309

Sources: REMI Pl+, RESI
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Figurel05: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Wages

in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities -$917 -$5,922 -$6,839
Mining -$9 -$11,622 -$11,632
Utilities -$287 -$30,286 -$30,572
Construction -$359,597 -$498,431 -$858,028
Manufacturing -$69,545 -$432,152  -$501,698
WholesaleTrade -$41,261 -$141,809 -$183,070
Retail Trade -$1,235 -$397,467 -$398,701
Transportation and Warehousing -$451 -$120,973 -$121,424
Information -$42 -$57,270 -$57,313
Finance and Insurance $0 -$109,221 -$109,221
Real Estate and Rental and Leasing -$49 -$23,670 -$23,719
Professional, Scientific, and Technical -$284,386 -$301,444 -$585,830
Services

Management of Companies and $0 -$45,320 -$45,320
Enterprises

Administrative and Waste Management -$23,835 -$211,415 -$235,250
Services

EducationaBervices -$412 -$32,008 -$32,420
Health Care and Social Assistance -$719 -$501,139 -$501,858
Arts, Entertainment, and Recreation -$52 -$34,190 -$34,243
Accommodation and Food Services -$2,392 -$200,621 -$203,013
Other Services, except Pubidministration -$1,661 -$150,672 -$152,333
Total -$786,850 -$3,305,632 -$4,092,484

Sources: REMI Pl+, RESI

Regional Economic
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Figurel06: The Average Annual Impact of a 10 Percent Cut in Defense Contracting on Wages

in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« $0 -$3,716 -$3,716
Activities
Mining $0 -$1,557 -$1,557
Utilities -$15,692 -$320,856 -$336,548
Construction -$2,676,415 -$4,295,646 -$6,972,062
Manufacturing -$49,033 -$164,726 -$213,759
Wholesale Trade -$3,040 -$104,471 -$107,510
Retail Trade -$97,409 -$1,720,250 -$1,817,660
Transportationand -$3,595,261 -$505,868 -$4,101,128
Warehousing
Information -$40,989 -$89,461 -$130,450
Finance and Insurance $0 -$222,395 -$222,395
Real Estate and Rental and -$1,155 -$64,526 -$65,681
Leasing
Professional, Scientific, and -$24,595,655 -$1,816,799 -$26,412,455
Technical Services
Management of Companies $0 -$58,454 -$58,454
and Enterprises
Administrative and Waste -$450,908 -$479,221 -$930,129
Management Services
Educational Services -$8,132 -$28,262 -$36,394
Health Care and Social -$89,374 -$1,292,072 -$1,381,446
Assistance
Arts, Entertainment, and -$160 -$17,231 -$17,391
Recreation
Accommodation and Food -$11,862 -$615,355 -$627,217
Services
Other Services, except Public -$121,448 -$507,979 -$629,427
Administration
Total -$31,756,533 -$12,308,845 -$44,065,379
Sources: REMI Pl+, RESI
Regional Economic
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Figurel07: The AverageAnnual Impact of a 10 Percent Cut in Defense Contracting on Wages

in Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities -$145 -$279 -$424
Mining $0 -$19,389 -$19,389
Utilities -$1,357 -$13,475 -$14,832
Construction -$31,238 -$290,817 -$322,055
Manufacturing -$14,695 -$234,588 -$249,283
Wholesale Trade -$7,124 -$61,925 -$69,049
Retail Trade -$1,115 -$353,917 -$355,032
Transportation and Warehousing -$425 -$115,357 -$115,781
Information -$237 -$32,419 -$32,656
Finance and Insurance $0 -$162,576 -$162,576
Real Estate and Rental and Leasing -$17 -$9,166 -$9,183
Profgssmnal, Scientific, and Technical $195.683 $44.221 $239.904
Services
Manage_ment of Companies and $0 $27.043 $27.043
Enterprises
Adm!nlstratlve and Waste Management $322,017 $139,181 $461,198
Services
Educational Services -$16 -$11,811 -$11,827
Health Care and Social Assistance $0 -$269,695 -$269,695
Arts, Entertainment, and Recreation $0 -$5,359 -$5,359
Accommodation and Food Services -$604 -$99,503 -$100,107
Other Services, except Public
Administration -$2,899 -$69,315 -$72,213
Total -$577,572 -$1,960,036  -$2,537,606
Sources: REMI Pl+, RESI
Regional Economic
Studies Institute 188
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AppendixE The Impact of a 10 Perceliecrease in R&D Spendiiog
Employment, Output, and Wages in Maryland by NAICS Code

This Appendix contains detailed tables watitditional information beyond thawhich isprovided

in Section 7.2. These tables show the direct, indirect/induced, and total impacts of a ten percent
reduction in research and development contracting, in terms of employment, total wages, and
output, to the economies of Maryland and each of the five regions.

E1 The Impact of a 10 Perceieductionin R&D Spendingn Employment in Maryland by
NAICS Code

The tables in this section present the impact of a ten percent reductioresearch and
developmentcontracting on Maryland and each of the five regions in terms of employment.
Direct, indirect/induced, and total effects are separated out.

Figurel08 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on
Employmentin Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 -1 -1
Mining 0 -2 -2
Utilities 0 -2 -2
Construction -21 -187  -208
Manufacturing -17 -16 -33
Wholesale Trade 0 -19 -19
Retail Trade 0 -136  -136
Transportation and Warehousing -6 -19 -25
Information -1 -10 -11
Finance and Insurance 0 -30 -30
Real Estate and Rental and Leasing 0 -38 -38
Professional, Scientific, and Technical Service -936 -130 -1,066
Management of Companies aifthterprises 0 -7 -7
Administrative and Waste Management Servic -7 -87 -93
Educational Services -3 -11 -14
Health Care and Social Assistance 0 -96 -96
Arts, Entertainment, and Recreation 0 -20 -20
Accommodation and Food Services 0 -78 -78
Other Services, except Public Administration 0 -63 -63
Total -991 -952 -1,942

Sources: REMI Pl+, RESI

Regional Economic
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Figurel09 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on
Employment inCapital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 -43 -43
Manufacturing -14 -2 -16
Wholesale Trade 0 -4 -4
Retail Trade 0 -27 -27
Transportation and Warehousing -3 -5 -8
Information 0 -4 -4
Finance and Insurance 0 -7 -7
Real Estate and Rental and Leasing 0 -11 -11
Professional, Scientific, and Technical -284 -58 -342
Services

Management of Companies and Enterprisi 0 -3 -3
Administrative and Waste Management -1 -24 -25
Services

Educational Services -2 -2 -5
Health Care and Social Assistance 0 -21 21
Arts, Entertainment, and Recreation 0 -6 -6
Accommodation and Food Services 0 -18 -18
Other Services, except Public Administrati 0 -16 -16
Total -304 -251 -556

Sources: REMI Pl+, RESI

Regional Economic
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Figurel10: The Average Annual Impact of a 10 Percent Cut in R&D Contracting on
Employment inCentral Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 -1 -1
Utilities 0 -2 -2
Construction -21 -125  -146
Manufacturing -3 -12 -15
Wholesale Trade 0 -14 -14
Retail Trade 0 -95 -95
Transportation and Warehousing -1 -13 -14
Information -1 -6 -7
Finance and Insurance 0 -20 -20
Real Estate and Rental ahdasing 0 -25 -25
Professional, Scientific, and Technical Service -585 -65  -650
Management of Companies and Enterprises 0 -4 -4
Administrative and Waste Management Servic -6 -58 -64
Educational Services 0 -9 -9
Health Care and Social Assistance 0 -69 -69
Arts, Entertainment, and Recreation 0 -14 -14
Accommodation and Food Services 0 -53 -53
Other Services, except Public Administration 0 -43 -43
Total -617 -628 -1,245

Sources: REMI Pl+, RESI

Regional Economic
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Figurelll The Average Annual Impact of a 10 Percent Cut in R&D Contracting on
Employment in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 -4 -4
Manufacturing 0 -1 -1
Wholesale Trade 0 0 0
Retail Trade 0 -3 -3
Transportation and Warehousing 0 0 0
Information 0 0 0
Finance and Insurance 0 -1 -1
Real Estate and Rental and Leasing 0 -1 -1
Professional, Scientific, and Technical Service -7 -3 -9
Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 -1 -1
Educational Services 0 0 0
Health Care an&ocial Assistance 0 -2 -2
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 -2 -2
Other Services, except Public Administration 0 -1 -1
Total -7 -19 -25

Sources: REMI Pl+, RESI

Regional Economic
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Figurell12 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on
Employment in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 14 -14
Manufacturing 0 0 0
Wholesale Trade 0 0 0
Retail Trade 0 -9 -9
Transportation and Warehousing -2 -1 -3
Information 0 0 0
Finance andinsurance 0 -1 -1
Real Estate and Rental and Leasing 0 -1 -1

Professional, Scientific, and Technical Service -61 -5 -65

Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 -2 -2
Educational Services 0 0 0
Health Care and Social Assistance 0 -4 -4
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 -4 -4
Other Services, except Public Administration 0 -3 -3

Total -63 -44 -106
Sources: REMI Pl+, RESI
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Figurell13 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on
Employment in Western Maryland by NAIC®de

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 -1 -1
Manufacturing 0 0 0
Wholesale Trade 0 0 0
Retail Trade 0 -2 -2
Transportation and Warehousing 0 0 0
Information 0 0 0
Finance and Insurance 0 -1 -1
Real Estate and Rental and Leasing 0 0 0
Professional, Scientific, and Technical Service 0 0 0
Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 0 0
Educational Services 0 0 0
Health Care and Social Assistance 0 -1 -1
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 -1 -1
Other Services, except Public Administration 0 0 0
Total 0 -6 -6

Sources: REMI Pl+, RESI
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E2 The Impact of a 10 Percemecrease in R&D Spendiog Output in Maryland by

NAICS Code

The tables in this section present the impact of a fercent reduction in research and
development contracting on Maryland and each of the five regions in terms of output. Direct,
indirect/induced, and total effects are separated out.

Figurell4: The Average Annual Impact of a B&rcent Cut in R&D Contracting on Output in

Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$23,733 -$23,733
Activities

Mining $0 -$210,531 -$210,531
Utilities $0 -$1,824,006 -$1,824,006
Construction -$2,457,837 -$22,874,782 -$25,332,619
Manufacturing -$9,992,139 -$7,165,704 -$17,157,843
Wholesale Trade -$3,935 -$4,094,724 -$4,098,658
Retail Trade -$198 -$10,611,197 -$10,611,395
Transportation and Warehousin -$480,675 -$1,789,454 -$2,270,128
Information -$515,615 -$5,128,539 -$5,644,154
Finance and Insurance $0 -$8,195,727 -$8,195,727
Real Estate and Rental and -$471 -$14,543,977 -$14,544,448
Leasing

Professional, Scientific, and -$138,219,377 -$19,574,703 -$157,794,08]
Technical Services

Management of Companies and $0 -$1,479,478 -$1,479,478
Enterprises

Administrative and Waste -$433,141 -$5,859,979 -$6,293,120
Management Services

Educational Services -$125,853 -$724,427 -$850,280
Health Care and Social Assistar -$38,387 -$8,523,663 -$8,562,051]
Arts, Entertainment, and $0 -$1,184,548 -$1,184,548
Recreation

Accommodation and Food -$761 -$4,969,163 -$4,969,924
Services

Other Services, except Public -$4,071 -$3,439,202 -$3,443,273
Administration

Total -$152,272,460 -$122,217,537 -$274,489,997

Sources: REMI Pl+, RESI

Regional Economic
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Figurell5 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in
Capital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relatel $0 -$5,578 -$5,578
Activities
Mining $0 -$31,877 -$31,877
Utilities $0 -$255,392 -$255,392
Construction -$1,566 -$5,641,379 -$5,642,945
Manufacturing -$8,161,327 -$971,965 -$9,133,292
Wholesale Trade -$278 -$877,365 -$877,643
Retail Trade $0 -$2,176,177 -$2,176,177
Transportation and -$250,740 -$301,475 -$552,214
Warehousing
Information -$123,674 -$1,858,604 -$1,982,278
Finance and Insurance $0 -$2,123,603 -$2,123,603
Real Estate and Rental and -$471 -$4,567,258 -$4,567,729
Leasing
Professional, Scientific, and -$40,977,332 -$8,372,305 -$49,349,637]
Technical Services
Management of Companies $0 -$609,115 -$609,115
and Enterprises
Administrative and Waste -$65,862 -$1,559,837 -$1,625,698
Management Services
Educational Services -$116,121 -$112,420 -$228,541
Health Care and Social -$2,971 -$1,715,535 -$1,718,506
Assistance
Arts, Entertainment, and $0 -$225,379 -$225,379
Recreation
Accommodation and Food -$252 -$1,340,243 -$1,340,495
Services
Other Services, except Public -$903 -$780,370 -$781,273
Administration
Total -$49,701,497 -$33,525,877 -$83,227,372
Sources: REMI Pl+, RESI
Regional Economic
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Figurell6: The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in
Central Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« $0 -$8,383 -$8,383
Activities

Mining $0 -$158,916 -$158,916
Utilities $0 -$1,335,649 -$1,335,649
Construction -$2,437,039 -$15,415,607 -$17,852,646
Manufacturing -$1,825,125 -$5,717,250 -$7,542,374
Wholesale Trade -$3,657 -$3,083,869 -$3,087,526
Retail Trade -$198 -$7,395,628 -$7,395,827
Transportation and -$59,257 -$1,350,026 -$1,409,284
Warehousing

Information -$391,941 -$3,127,893 -$3,519,834
Finance and Insurance $0 -$5,714,070 -$5,714,070
Real Estate and Rental and $0 -$9,600,604 -$9,600,604
Leasing

Professional, Scientific, and -$87,995,582 -$10,250,875 -$98,246,456
Technical Services

Management of Companies $0 -$838,746 -$838,746
and Enterprises

Administrative and Waste -$366,832 -$4,076,967 -$4,443,798
Management Services

Educational Services -$9,693 -$598,603 -$608,296
Health Care and Social -$34,075 -$6,272,318 -$6,306,393
Assistance

Arts, Entertainment, and $0 -$919,460 -$919,460
Recreation

Accommodation and Food -$509 -$3,271,036 -$3,271,545
Services

Other Services, except Public -$2,842 -$2,454,643 -$2,457,485
Administration

Total -$93,126,750 -$81,590,543 -$174,717,292

Sources: REMI Pl+, RESI
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Figurell7. The Average Annual Imgaof a 10 Percent Cut in R&D Contracting on Output in

the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$4,755 -$4,755
Mining $0 -$8,590 -$8,590
Utilities $0 -$27,299 -$27,299
Construction -$490 -$326,142 -$326,632
Manufacturing -$24 -$246,584 -$246,607
Wholesale Trade $0 -$68,387 -$68,387
Retail Trade $0 -$249,260 -$249,260
Transportation and Warehousing $0 -$35,951 -$35,951
Information $0 -$51,460 -$51,460
Finance andinsurance $0 -$86,622 -$86,622
Real Estate and Rental and Leasing $0 -$122,411 -$122,411
Professional, Scientific, and Technical -$632,217 -$244,659 -$876,876
Services
Management of Companies and $0 -$10,064 -$10,064
Enterprises
Administrative andVaste Management $0 -$57,524 -$57,524
Services
Educational Services -$3 -$5,935 -$5,938
Health Care and Social Assistance -$1,342 -$149,001 -$150,343
Arts, Entertainment, and Recreation $0 -$21,070 -$21,070
Accommodation and Food Services $0 -$106,795 -$106,795
Other Services, except Public $0 -$55,402 -$55,402
Administration
Total -$634,076 -$1,877,911 -$2,511,986
SourcesREMI Pl+, RESI
Regional Economic
Studies Institute 198
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Figurel18 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in
Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« $0 -$4,742 -$4,742
Activities
Mining $0 -$876 -$876
Utilities $0 -$196,355 -$196,355
Construction -$8,476 -$1,387,300 -$1,395,776
Manufacturing -$746 -$115,000 -$115,746
Wholesale Trade $0 -$39,796 -$39,796
Retail Trade $0 -$649,360 -$649,360
Transportation and -$170,421 -$77,234 -$247,655
Warehousing
Information $0 -$71,071 -$71,071
Finance and Insurance $0 -$138,616 -$138,616
Real Estate and Rental and $0 -$219,345 -$219,345
Leasing
Professional, Scientific, and -$8,604,341 -$688,231 -$9,292,571
Technical Services
Management of Companies $0 -$16,603 -$16,603
and Enterprises
Administrative and Waste -$99 -$142,601 -$142,700
Management Services
Educational Services -$36 -$5,636 -$5,672
Health Care and Social $0 -$320,266 -$320,266
Assistance
Arts, Entertainment, and $0 -$15,246 -$15,246
Recreation
Accommodation and Food $0 -$221,726 -$221,726
Services
Other Services, except Public -$263 -$129,213 -$129,475
Administration
Total -$8,784,382 -$4,439,217 -$13,223,597
Sources: REMI Pl+, RESI
Regional Economic
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Figurel19 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in

Wedern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related
Activities $0 $275 $275
Mining $0 -$10,272 -$10,272
Utilities $0 -$9,311 -$9,311
Construction -$10,267 -$104,354 -$114,621
Manufacturing -$4,917 -$114,906 -$119,823
Wholesale Trade $0 -$25,307 -$25,307
Retail Trade $0 -$140,771 -$140,771
Transportation and Warehousing -$256 -$24,769 -$25,025
Information $0 -$19,510 -$19,510
Finance and Insurance $0 -$132,816 -$132,816
Real Estate and Rental abhdasing $0 -$34,359 -$34,359
Professional, Scientific, and
Technical Services -$9,906 -$18,634 -$28,540
Management of Companies and
Enterprises $0 $4,950 $4,950
Administrative and Waste
Management Services EEE Eafiial SRl
EducationaBervices $0 -$1,833 -$1,833
Health Care and Social Assistance $0 -$66,543 -$66,543
Arts, Entertainment, and Recreatio $0 -$3,392 -$3,392
Accommodation and Food Service: $0 -$29,364 -$29,364
Other Services, except Public
Administration -$64 -$19,574 -$19,638
Total -$25,758 -$783,991 -$809,749
Sources: REMI Pl+, RESI
Regional Economic
Studies Institute 200
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E3  The Impact of a 10 Percemecrease in R&D Spendiog Wages in Maryland by NAICS
Code

The tables in this section present the impact of a ten percent reduction in research and
development contracting on Maryland and each of the five regions in terms of total wages.
Direct, indirect/induced, and total eftés are separated out.

Figurel20. The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Wages in
Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$7,147 -$7,147
Activities

Mining $0 -$19,756 -$19,756
Utilities $0 -$303,173 -$303,173
Construction -$1,021,253 -$8,848,555 -$9,869,808
Manufacturing -$1,467,279 -$1,218,067 -$2,685,346
Wholesale Trade -$1,463 -$1,507,435 -$1,508,898
Retail Trade -$76 -$3,824,272 -$3,824,347
Transportation and -$204,242 -$767,606 -$971,847
Warehousing

Information -$62,881 -$753,223 -$816,104
Finance and Insurance $0 -$1,911,663 -$1,911,663
Real Estate and Rental and -$22 -$674,787 -$674,810
Leasing

Professional, Scientific, and -$66,543,535 -$9,113,569 -$75,657,104
Technical Services

Management of Companies $0 -$855,673 -$855,673
and Enterprises

Administrative and Waste -$216,362 -$2,770,333 -$2,986,695
Management Services

Educational Services -$68,285 -$471,165 -$539,450
Health Care and Social -$15,757 -$4,344,542 -$4,360,299
Assistance

Arts, Entertainment, and $0 -$390,033 -$390,033
Recreation

Accommodation and Food -$218 -$1,672,548 -$1,672,766
Services

Other Services, except Public -$1,394 -$1,819,065 -$1,820,459
Administration

Total -$69,602,767 -$41,272,612 -$110,875,378

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute
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Figurel21 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in
Capital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$1,838 -$1,838
Activities
Mining $0 -$4,919 -$4,919
Utilities $0 -$31,701 -$31,701
Construction -$574 -$2,053,431 -$2,054,005
Manufacturing -$1,224,924 -$187,284 -$1,412,208
Wholesale Trade -$114 -$340,247 -$340,361
Retail Trade $0 -$814,248 -$814,248
Transportation and -$87,118 -$129,297 -$216,415
Warehousing
Information -$14,303 -$291,736 -$306,039
Finance and Insurance $0 -$480,702 -$480,702
Real Estate and Rental and -$22 -$218,671 -$218,694
Leasing
Professional, Scientific, and -$19,796,146 -$4,023,502 -$23,819,648
Technical Services
Management ofCompanies $0 -$392,520 -$392,520
and Enterprises
Administrative and Waste -$32,741 -$750,807 -$783,548
Management Services
Educational Services -$61,516 -$58,838 -$120,354
Health Care and Social -$1,207 -$861,069 -$862,276
Assistance
Arts, Entertainment, and $0 -$75,113 -$75,113
Recreation
Accommodation and Food -$44 -$409,878 -$409,922
Services
Other Services, except Public -$321 -$470,408 -$470,730
Administration
Total -$21,219,030 -$11,596,209 -$32,815,241]
Sources: REMI Pl+, RESI
Regional Economic
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Figurel22 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in
Central Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« $0 -$4,016 -$4,016
Activities
Mining $0 -$10,823 -$10,823
Utilities $0 -$232,872 -$232,872
Construction -$1,013,961 -$6,170,250 -$7,184,211
Manufacturing -$241,538 -$956,029 -$1,197,567
Wholesale Trade -$1,349 -$1,123,926 -$1,125,275
Retail Trade -$76 -$2,679,439 -$2,679,515
Transportation and -$45,663 -$575,094 -$620,757
Warehousing
Information -$48,579 -$444,807 -$493,385
Finance andnsurance $0 -$1,353,740 -$1,353,740
Real Estate and Rental and $0 -$441,358 -$441,358
Leasing
Professional, Scientific, and -$42,412,524 -$4,675,579 -$47,088,103
Technical Services
Management of Companies $0 -$448,262 -$448,262
and Enterprises
Administrative and Waste -$183,437 -$1,939,395 -$2,122,832
Management Services
Educational Services -$6,749 -$405,280 -$412,029
Health Care and Social -$14,015 -$3,219,842 -$3,233,856
Assistance
Arts, Entertainment, and $0 -$304,840 -$304,840
Recreation
Accommodation and Food -$173 -$1,146,893 -$1,147,066
Services
Other Services, except Public -$989 -$1,249,112 -$1,250,101
Administration
Total -$43,969,053 -$27,381,557 -$71,350,608
Sources: REMI Pl+, RESI
Regional Economic
Studies Institute 203
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Figurel23 The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in
the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$772 -$772
Activities

Mining $0 -$1,643 -$1,643
Utilities $0 -$4,317 -$4,317
Construction -$143 -$92,128 -$92,272
Manufacturing -$4 -$37,013 -$37,016
Wholesale Trade $0 -$21,737 -$21,737
Retail Trade $0 -$73,412 -$73,412
Transportation and Warehousing $0 -$11,717 -$11,717
Information $0 -$5,430 -$5,430
Finance and Insurance $0 -$20,048 -$20,048
Real Estate and Rental and $0 -$4,435 -$4,435
Leasing

Professional, Scientific, and -$206,974 -$80,347 -$287,320
Technical Services

Management of Companies and $0 -$4,927 -$4,927
Enterprises

Administrative and Waste $0 -$20,638 -$20,638
Management Services

Educational Services -$2 -$3,293 -$3,295
Health Care and Social Assistant -$535 -$76,891 -$77,426
Arts, Entertainment, and $0 -$6,445 -$6,445
Recreation

Accommodation and Food $0 -$32,864 -$32,864
Services

Other Services, except Public $0 -$26,241 -$26,241
Administration

Total -$207,658 -$524,298 -$731,955

Sources: REMI Pl+, RESI
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Figurel24: The Average Annual Impact of a 10 Percent Cut in R&D Contracting on Output in
Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$489 -$489
Activities
Mining $0 -$153 -$153
Utilities $0 -$32,843 -$32,843
Construction -$3,172 -$499,234 -$502,405
Manufacturing -$80 -$16,839 -$16,919
Wholesale Trade $0 -$13,326 -$13,326
Retail Trade $0 -$211,358 -$211,358
Transportation and -$71,300 -$41,627 -$112,928
Warehousing
Information $0 -$8,648 -$8,648
Finance and Insurance $0 -$30,437 -$30,437
Real Estate and Rental and $0 -$8,940 -$8,940
Leasing
Professional, Scientific, and -$4,124,675 -$328,022 -$4,452,697
Technical Services
Management of Companies $0 -$7,478 -$7,478
and Enterprises
Administrative and Waste -$38 -$50,451 -$50,489
Management Services
Educational Services -$18 -$2,771 -$2,790
Health Care and Social $0 -$155,913 -$155,913
Assistance
Arts, Entertainment, and $0 -$2,719 -$2,719
Recreation
Accommodation and Food $0 -$73,501 -$73,501
Services
Other Services, except Public -$63 -$64,476 -$64,540
Administration
Total -$4,199,346 -$1,549,225 -$5,748,573
Sources: REMI Pl+, RESI
Regional Economic
Studies Institute 205
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Figurel25 The Average Annudmpact of a 10 Percent Cut in R&D Contracting on Output in
Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$32 -$32
Mining $0 -$2,218  -$2,218
Utilities $0 -$1,440 -$1,440
Construction -$3,403 -$33,513 -$36,916
Manufacturing -$734 -$20,902 -$21,636
Wholesale Trade $0 -$8,200  -$8,200
Retail Trade $0 -$45,815 -$45,815
Transportation and Warehousing -$161 -$9,870 -$10,031
Information $0 -$2,602  -$2,602
Finance and Insurance $0 -$26,735 -$26,735
Real Estate and Rental and Leasing $0 -$1,383  -$1,383
Professional, Scientific, and Technical Service -$3,217 -$6,119  -$9,336
Management of Companies and Enterprises $0 -$2,486  -$2,486
Administrative and Waste Management Servic -$146 -$9,043  -$9,189
Educational Services $0 -$982 -$982
Health Care and Social Assistance $0 -$30,827 -$30,827
Arts, Entertainment, and Recreation $0 -$915 -$915
Accommodation and Food Services $0 -$9,412  -$9,412
Other Services, except Pubfidministration -$21 -$8,827  -$8,847
Total -$7,682 -$221,321 -$229,002

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute 206
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Appendix F The Impact of al0 Percent Increase in Cybersecurity
Spending on Employment, Output, and Wages in Maryland by NAICS
Code

This Appendix contains detailed tables with additional information beyondwhath isprovided

in Section 7.3. These tables show the direct, indireduced, and total impacts of a ten percent
Increase in cybersecurity contracting, in terms of employment, total wages, and output, to the
economies of Maryland and each of the five regions.

F1  The Impact of a 10 Percemcrease in Cybersecurity Spendinog Employment in

Maryland by NAICS Code

The tables in this section present the impact of a ten percent Increase in cybersecurity
contracting on Maryland and each of the five regions in terms of employment. Direct,
indirect/induced, and total effects are separated out.

Figurel26: The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Employment in Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry Fishing, and Related Activities 0 0 0
Mining 0 1 1
Utilities 0 1 1
Construction 0 114 115
Manufacturing 1 7 7
Wholesale Trade 0 10 10
Retail Trade 15 73 88
Transportation and Warehousing 0 11 11
Information 42 14 56
Finance and Insurance 0 17 17
Real Estate and Rental and Leasing 0 21 21
Professional, Scientific, and Technical Service 477 71 548
Management of Companies and Enterprises 0 4 4
Administrative and Waste Management Servic 3 51 54
Educational Services 2 6 8
Health Care an&ocial Assistance 0 51 51
Arts, Entertainment, and Recreation 0 16 16
Accommodation and Food Services 0 41 41
Other Services, except Public Administration 5 34 39
Total 545 543 1,088

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute 207
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Figurel27. The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Employment inCapital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 48 48
Manufacturing 0 2 2
Wholesale Trade 0 3 3
Retail Trade 12 27 40
Transportation and Warehousing 0 4 5
Information 19 6 25
Finance and Insurance 0 7 7
Real Estate and Rental and Leasing 0 9 9
Professional, Scientific, and Technical Service 302 31 333
Management of Companies and Enterprises 0 2 2
Administrative and Waste Management Servic 2 24 26
Educational Services 1 2 3
Health Care and Social Assistance 0 20 20
Arts, Entertainment, and Recreation 0 7 7
Accommodation and Food Services 0 17 17
Other Services, except Public Administration 1 14 15
Total 337 223 562

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute 208
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Figure128 The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Employment inCentral Maryand by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 1 1
Utilities 0 1 1
Construction 0 56 56
Manufacturing 0 4 5
Wholesale Trade 0 6 6
Retail Trade 2 37 40
Transportation and Warehousing 0 5 5
Information 23 7 30
Finance and Insurance 0 9 9
Real Estate and Rental and Leasing 0 10 10
Professional, Scientific, and Technical Service 148 37 185
Management of Companies and Enterprises 0 2 2
Administrative and Waste Management Servic 1 25 26
Educational Services 1 4 5
Health Care and Social Assistance 0 28 28
Arts, Entertainment, and Recreation 0 8 8
Accommodation and Food Services 0 20 20
Other Services, except Public Administration 4 18 22
Total 179 278 459

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute 209
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Figurel29 The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Employment in the &stern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 1 1
Manufacturing 0 0 0
Wholesale Trade 0 0 0
Retail Trade 0 1 1
Transportation andVarehousing 0 0 0
Information 0 0 0
Finance and Insurance 0 0 0
Real Estate and Rental and Leasing 0 0 0
Professional, Scientific, and Technical Service 0 1 1
Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 0 0
Educational Services 0 0 0
Health Care and Social Assistance 0 1 1
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 1 1
Other Services, except Public Administration 0 1 1
Total 0 6 6

Sources: REMI Pl+, RESI
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Figurel30: The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Employment in Southern Marylanddy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 8 8
Manufacturing 0 0 0
Wholesale Trade 0 0 0
Retail Trade 0 5 5
Transportation and Warehousing 0 0 0
Information 0 1 1
Finance and Insurance 0 1 1
Real Estate and Rental and Leasing 0 1 1
Professional, Scientific, and Technical Service 24 2 26
Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 1 1
Educational Services 0 0 0
Health Care and Social Assistance 0 2 2
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 2 2
Other Services, except Public Administration 0 2 2
Total 24 25 49

Sources: REMI Pl+, RESI
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Figurel31 The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Employment in Western Marylashby NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 1 1
Manufacturing 0 0 0
Wholesale Trade 0 0 0
Retail Trade 0 2 2
Transportation and Warehousing 0 0 0
Information 0 0 0
Finance and Insurance 0 0 0
Real Estate and Rental and Leasing 0 0 0
Professional, Scientific, and Technical Service 3 0 3
Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 0 0
Educational Services 0 0 0
Health Care and Social Assistance 0 1 1
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 0 0
Other Services, except Public Administration 0 0 0
Total 3 4 7

Sources: REMI Pl+, RESI
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F2  The Impact of a 10 Percent Increase in Cybersecurity Spending on Output in Maryland
by NAICS Code

The tables in this section present the impact aften percent Increase in cybersecurity
contracting on Maryland and each of the five regions in terms of output. Direct, indirect/induced,
and total effects are separated out.

Figurel32 The Average Annual Impact of a 10 Percémtrease in Cybersecurity Contracting

on Output in Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $13,553 $13,553
Mining $0 $147,611 $147,611
Utilities $74,089 $1,042,303 $1,116,392
Construction $4,511 $14,216,844 $14,221,355
Manufacturing $437,319 $2,729,935 $3,167,254
Wholesale Trade $16,524 $2,219,796  $2,236,320
Retail Trade $1,193,121 $5,748,547 $6,941,668
Transportation and Warehousing $965 $928,496 $929,461
Information $25,010,579 $8,094,715 $33,105,294
Finance and Insurance $0 $4,720,364 $4,720,364
Real Estate and Rental and Leasing $1,070 $8,143,650 $8,144,720
Professional, Scientific, and Technical  $69,518,227 $10,733,091 $80,251,318
Services

Management ofCompanies and $0 $752,688 $752,688
Enterprises

Administrative and Waste Management $167,460 $3,419,800 $3,587,259
Services

Educational Services $109,881 $352,443 $462,325
Health Care and Social Assistance $6,399 $4,502,856  $4,509,255
Arts, Entertainment, and Recreation $0 $850,194 $850,194
Accommodation and Food Services $0 $2,707,501 $2,707,501
Other Services, except Public $407,214 $1,879,935 $2,287,149
Administration

Total $96,947,359 $73,204,322 $170,151,681]]

Sources: REMI Pl+, RESI

Regional Economic
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Figurel33 The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting

on Output inCapital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $5,271 $5,271
Mining $0 $41,345 $41,345
Utilities $0 $264,031  $264,031
Construction $0 $6,252,740 $6,252,740
Manufacturing $304,165 $658,073  $962,238
Wholesale Trade $10,235 $739,449  $749,684
Retail Trade $1,002,719 $2,196,775 $3,199,494
Transportation and Warehousing $932 $275,929  $276,861
Information $11,094,430 $4,029,526 $15,123,957
Finance and Insurance $0 $1,948,139 $1,948,139
Real Estate and Rental and Leasing $220 $3,952,747 $3,952,966
Professional, Scientific, and Technical $43,481,116 $4,476,758 $47,957,874
Services

Management of Companies and Enterpris $0 $420,430  $420,430
Administrative and Wast®lanagement $115,844 $1,539,840 $1,655,685
Services

Educational Services $35,050 $95,446  $130,495
Health Care and Social Assistance $6,399 $1,629,025 $1,635,423
Arts, Entertainment, and Recreation $0 $251,932  $251,932
Accommodation and Food Services $0 $1,275,670 $1,275,670
Other Services, except Public Administrati $65,677 $713,014  $778,691
Total $56,116,787 $30,766,140 $86,882,926

Sources: REMI Pl+, RESI
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Figurel34: The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting

on Output inCentral Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry,Fishing, and Related Activities $0 $3,261 $3,261
Mining $0 $88,386 $88,386
Utilities $74,089 $627,192 $701,282
Construction $3,603 $6,928,713 $6,932,315
Manufacturing $132,725 $1,813,615 $1,946,340
Wholesale Trade $6,275 $1,404,091 $1,410,366
RetailTrade $185,861 $2,937,105 $3,122,966
Transportation and Warehousing $0 $595,852  $595,852
Information $13,797,814 $3,569,272 $17,367,084
Finance and Insurance $0 $2,561,619 $2,561,619
Real Estate and Rental and Leasing $850 $3,988,718 $3,989,568
Professional, Scientific, and Technical $22,336,190 $5,845,718 $28,181,908
Services

Management of Companies and Enterpris $0 $316,105  $316,105
Administrative and Waste Management $49,162 $1,760,320 $1,809,482
Services

Educational Services $74,823 $249,744  $324,567
Health Care and Social Assistance $0 $2,576,586 $2,576,586
Arts, Entertainment, and Recreation $0 $574,694  $574,694
Accommodation and Food Services $0 $1,248,577 $1,248,577
Other Services, except Public Administrati ~ $318,658 $1,045,839 $1,364,497
Total $36,980,050 $38,135,407 $75,115,457

Sources: REMI Pl+, RESI
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Figurel35: The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting

on Output in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $2,309 $2,309
Mining $0 $5,254 $5,254
Utilities $0 $12,798 $12,798
Construction $0 $129,517 $129,517
Manufacturing $38 $122,347 $122,385
Wholesale Trade $0 $35,056 $35,056
Retail Trade $0 $112,675 $112,675
Transportation and Warehousing $33 $17,219  $17,252
Information $181 $211,619 $211,800
Finance and Insurance $0 $40,455  $40,455
Real Estate and Rental and Leasing $0 $56,765  $56,765
Professional, Scientific, and Technical Service $3,586 $79,067 $82,653
Management of Companies and Enterprises $0 $4,349 $4,349
Administrative andVaste Management Service $8 $26,849  $26,858
Educational Services $8 $3,166 $3,175
Health Care and Social Assistance $0 $66,363  $66,363
Arts, Entertainment, and Recreation $0 $12,122 $12,122
Accommodation and Food Services $0 $44,524  $44,524
Other Services, except Public Administration $0 $29,459  $29,459
Total $3,854 $1,011,913 $1,015,769

Sources: REMI Pl+, RESI
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Figurel36: The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting

on Output in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $2,522 $2,522
Mining $0 $531 $531
Utilities $0 $128,737 $128,737
Construction $0 $781,023 $781,023
Manufacturing $391 $54,623  $55,014
Wholesale Trade $15 $22,553  $22,568
Retail Trade $4,541 $357,589 $362,130
Transportation and Warehousing $0 $23,903  $23,903
Information $116,505 $189,557 $306,062
Finance and Insurance $0 $72,546  $72,546
Real Estate and Rental and Leasing $0 $118,049 $118,049
Professional, Scientific, and Technical Servic $3,394,334 $310,674 $3,705,008
Management of Companies althterprises $0 $7,192 $7,192
Administrative and Waste Management $2,045 $71,469  $73,513
Services

Educational Services $0 $3,022 $3,022
Health Care and Social Assistance $0 $173,287 $173,287
Arts, Entertainment, and Recreation $0 $8,863 $8,863
Accommodation and Food Services $0 $112,374 $112,374
Other Services, except Public Administration ~ $22,880 $72,416  $95,295
Total $3,540,711 $2,510,930 $6,051,639

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute

~
TOWSON UNIVERSITY.
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Figurel37: The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Output in Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $190 $190
Mining $0 $12,095 $12,095
Utilities $0 $9,545 $9,545
Construction $908 $124,851 $125,759
Manufacturing $0 $81,276  $81,276
Wholesale Trade $0 $18,646  $18,646
RetailTrade $0 $144,403 $144,403
Transportation and Warehousing $0 $15,592  $15,592
Information $1,649 $94,740  $96,389
Finance and Insurance $0 $97,604  $97,604
Real Estate and Rental and Leasing $0 $27,371  $27,371
Professional, Scientific, and Techni8alvices $303,001 $20,873 $323,874
Management of Companies and Enterprises $0 $4,613 $4,613
Administrative and Waste Management Servic $400 $21,322 $21,722
Educational Services $0 $1,065 $1,065
Health Care and Social Assistance $0 $57,595  $57,595
Arts, Entertainment, and Recreation $0 $2,584 $2,584
Accommodation and Food Services $0 $26,356  $26,356
Other Services, except Public Administration $0 $19,208  $19,208
Total $305,958 $779,929 $1,085,887

Sources: REMI Pl+, RESI
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F3  The Impact of a 10 Percent Increase in Cybersecurity Spending on Wages in Maryland
by NAICS Code

The tables in thissection present the impact of a ten percent Increase in cybersecurity
contracting on Maryland and each of the five regions in terms of total wages. Direct,
indirect/induced, and total effects are separated out.

Figurel38 The Aveage Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Wages in Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $3,896 $3,896
Mining $0 $15,310 $15,310
Utilities $13,616 $166,038 $179,654
Construction $1,735 $5,399,664 $5,401,399
Manufacturing $59,514 $515,431  $574,945
Wholesale Trade $6,403 $818,524  $824,927
Retail Trade $448,229 $2,074,537 $2,522,766
Transportation and Warehousing $269 $398,291  $398,560
Information $3,161,444 $1,035,223 $4,196,667
Finance and Insurance $0 $1,088,163 $1,088,163
Real Estate and Rental and Leasing $44 $378,616  $378,660

Professional, Scientific, and Technical $33,513,579 $5,036,729 $38,550,307
Services

Management of Companies affthterprises $0 $442,993  $442,993
Administrative and Waste Management $84,584 $1,610,844 $1,695,428
Services

Educational Services $69,613 $222,296 $291,908
Health Care and Social Assistance $2,584 $2,277,512 $2,280,096
Arts, Entertainment, anéRecreation $0 $279,704  $279,704
Accommodation and Food Services $0 $888,011  $888,011
Other Services, except Public Administrati ~ $134,731 $994,982 $1,129,713
Total $37,496,345 $23,646,764 $61,143,107

Sources: REMI Pl+, RESI
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Figurel39 The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting

on Wages irCapital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $1,746 $1,746
Mining $0 $6,081 $6,081
Utilities $0 $32,840 $32,840
Construction $0 $2,277,129 $2,277,129
Manufacturing $41,154 $137,305  $178,459
Wholesale Trade $4,037 $285,436  $289,473
Retail Trade $377,917 $822,456 $1,200,373
Transportation and Warehousing $259 $124,803  $125,062
Information $1,568,042 $520,335 $2,088,376
Finance and Insurance $0 $429,357  $429,357
Real Estate and Rental and Leasing $10 $189,215  $189,225
Professional, Scientific, and Technical $21,063,533 $2,136,699 $23,200,232
Services

Management of Companiend Enterprises $0 $269,232  $269,232
Administrative and Waste Management $58,504 $740,417  $798,920
Services

Educational Services $18,541 $49,902 $68,443
Health Care and Social Assistance $2,584 $821,075  $823,659
Arts, Entertainment, and Recreation $0 $87,777 $87,777
Accommodation and Food Services $0 $393,745  $393,745
Other Services, except Public Administrati $23,533 $419,116  $442,649
Total $23,158,114 $9,744,666 $32,902,778

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute

~
TOWSON UNIVERSITY.
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Figurel40: The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting

on Wages irCentral Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $1,503 $1,503
Mining $0 $5,590 $5,590
Utilities $13,616 $107,936  $121,552
Construction $1,447 $2,763,146 $2,764,594
Manufacturing $18,323 $335,401  $353,724
Wholesale Trade $2,361 $508,378 $510,739
Retail Trade $68,894 $1,054,232 $1,123,126
Transportation and Warehousing $0 $246,464  $246,464
Information $1,579,005 $458,922 $2,037,927
Finance and Insurance $0 $613,977  $613,977
Real Estate and Rental and Leasing $34 $181,559  $181,593
Professional, Scientific, and Technical $10,703,118 $2,718,906 $13,422,024
Services

Management of Companies and Enterpris $0 $166,000  $166,000
Administrative and Waste Management $25,114 $827,399  $852,513
Services

EducationaBervices $51,067 $168,588  $219,654
Health Care and Social Assistance $0 $1,311,422 $1,311,422
Arts, Entertainment, and Recreation $0 $186,205 $186,205
Accommodation and Food Services $0 $434,449 $434,449
Other Services, except Public Administrati ~ $105,791 $519,896  $625,687
Total $12,568,770 $12,609,973 $25,178,743

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute

~
TOWSON UNIVERSITY.
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Figurel4l The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Wages in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $374 $374
Mining $0 $937 $937
Utilities $0 $2,017 $2,017
Construction $0 $36,495 $36,495
Manufacturing $3 $19,229 $19,232
Wholesale Trade $0 $11,132 $11,132
Retail Trade $0 $33,083 $33,083
Transportation and Warehousing $10 $5,628  $5,637
Information $18 $21,276 $21,294
Finance and Insurance $0 $9,254  $9,254
Real Estate and Rental and Leasing $0 $1,993  $1,993
Professional, Scientific, and Technical Service $1,149 $26,057 $27,205
Management of Companies and Enterprises $0 $2,118 $2,118
Administrative andVaste Management Service $3 $9,437  $9,440
Educational Services $5 $1,753  $1,758
Health Care and Social Assistance $0 $33,869 $33,869
Arts, Entertainment, and Recreation $0 $3,559  $3,559
Accommodation and Food Services $0 $13,683 $13,683
Other Services, except Public Administration $0 $12,343 $12,343
Total $1,188 $244,237 $245,423

Sources: REMI Pl+, RESI
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Figurel42 The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting

on Wages in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 $254 $254
Mining $0 $92 $92
Utilities $0 $21,771 $21,771
Construction $0 $282,799 $282,799
Manufacturing $34 $8,884 $8,918
Wholesale Trade $5 $7,599 $7,604
Retail Trade $1,417 $117,687 $119,104
Transportation and Warehousing $0 $14,531 $14,531
Information $14,178 $23,693 $37,872
Finance and Insurance $0 $16,079 $16,079
Real Estate and Rental and Leasing $0 $4,794 $4,794
Professional, Scientific, and Technical $1,647,006 $148,372  $1,795,377]
Services
Management of Companies and $0 $3,313 $3,313
Enterprises
Administrative and Waste Management $796 $25,220 $26,016
Services
Educational Services $0 $1,486 $1,486
Health Care and Social Assistance $0 $84,223 $84,223
Arts, Entertainment, and Recreation $0 $1,548 $1,548
Accommodation and Food Services $0 $37,695 $37,695
Other Services, except Public $5,407 $35,232 $40,639
Administration
Total $1,668,843 $835,272 $2,504,115
SourcesREMI Pl+, RESI
Regional Economic
Studies Institute 223
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Figurel43 The Average Annual Impact of a 10 Percent Increase in Cybersecurity Contracting
on Wages in Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relatédtivities $0 $19 $19
Mining $0 $2,610 $2,610
Utilities $0 $1,474 $1,474
Construction $288 $40,094 $40,383
Manufacturing $0 $14,612 $14,612
Wholesale Trade $0 $5,978  $5,978
Retail Trade $0 $47,080 $47,080
Transportation and Warehousing $0 $6,864  $6,864
Information $201 $10,997 $11,198
Finance and Insurance $0 $19,496 $19,496
Real Estate and Rental and Leasing $0 $1,054 $1,054
Professional, Scientific, and Technical Service $98,774 $6,695 $105,469
Management of Companies and Enterprises $0 $2,329  $2,329
Administrative and Waste Management Servic  $168 $8,371  $8,539
Educational Services $0 $567 $567
Health Care and Social Assistance $0 $26,923 $26,923
Arts, Entertainment, and Recreation $0 $615 $615
Accommodation and Food Services $0 $8,439  $8,439
Other Services, except Public Administration $0 $8,394  $8,394
Total $99,431 $212,611 $312,043

Sources: REMAl+, RESI

Regional Economic
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Appendix G. The Impact of alLarge Defense Contractor Leaving
Maryland on Employment, Output, and Wages in Maryland by NAICS
Code

This Appendix contains detailed tables with additional information beyondwhath isprovided

in Section 7.4These tables show the direct, indirect/induced, and total impacts of a large defense
contractor leaving Maryland, in terms of employment, total wages, and output, to the economies
of Maryland and each of the five regions.

G.1 The Impact of d.arge Defense Contractor Leaving Marylam Employment in

Maryland by NAICS Code

The tables in this section present the impact of a large defense contractor leaving Maryland on
the stateandeach of the five regions in terms of employment. Direct, intiieduced, and total
effects are separated out.

Figureld4: The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Employment in Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishig, and Related Activities 0 -2 -2
Mining 0 -7 -7
Utilities 0 -10 -10
Construction 0 -761  -761
Manufacturing -1,607 -143 -1,750
Wholesale Trade -456 -145  -601
Retail Trade -5 -485  -490
Transportation and Warehousing 0 -87 -87
Information -2 -43 -45
Finance and Insurance -2 -116  -119
Real Estate and Rental and Leasing 0 -137  -137
Professional, Scientific, and Technical Service -320 -358 -678
Management of Companies and Enterprises 0 -116  -116
Administrative and Waste Management Servic -1 -251  -251
Educational Services 0 -38 -38
Health Care and Social Assistance 0 -356  -356
Arts, Entertainment, and Recreation 0 -68 -68
Accommodation and Food Services 0 -224  -224
Other Services, except Public Administration -6 -230 -236
Total -2,399 -3,577 -5,976

Sources: REMI Pl+, RESI

Regional Economic
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Figurel45: The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Employment inCapital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 -1 -1
Mining 0 -2 -2
Utilities 0 -2 -2
Construction 0 -269  -269
Manufacturing -820 -44  -864
Wholesale Trade -217 -43  -260
Retail Trade -2 -141  -143
Transportation and Warehousing 0 -26 -26
Information -1 -19 -20
Finance and Insurance -1 -39 -40
Real Estate and Rental and Leasing 0 -50 -50
Professional, Scientific, and Technical Service -167 -143 -311
Management of Companies and Enterprises 0 -58 -58
Administrative and Waste Management Servic 0 -92 -93
Educational Services 0 -10 -10
Health Care and Social Assistance 0 -107  -107
Arts, Entertainment, and Recreation 0 -24 -24
Accommodation and Food Services 0 -71 -71
Other Services, except Public Administration -3 -74 -78
Total -1,211 -1,215 -2,429
Sources: REMI Pl+, RESI
Regional Economic
Studies Institute 226
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Figurel46. The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Employment inCentral Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 -1 -1
Mining 0 -5 15
Utilities 0 -7 -7
Construction 0 -460 -460
Manufacturing -787 -93 -880
Wholesale Trade -239 -97  -336
Retail Trade -2 -313  -316
Transportation and Warehousing 0 -57 -57
Information -1 -23 -24
Finance and Insurance -1 -72 -73
Real Estate and Rental and Leasing 0 -81 -81
Professional, Scientific, and Technical Service -153 -211  -364

-57 -57
-152  -153

Management of Companies and Enterprises
Administrative and Wast®anagement Service

0

0
Educational Services 0 -27 -27
Health Care and Social Assistance 0 -234  -234
Arts, Entertainment, and Recreation 0 41 -41
Accommodation and Food Services 0 -142 -142
Other Services, except Public Administration -3 -145  -148

Total -1,186 -2,218 -3,406
Sources: REMI Pl+, RESI
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Figurel47. The Average Annual Impact of a Large Defe@mtractor Leaving Maryland on
Employment in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 -10 -10
Manufacturing 0 -3 -3
WholesaleTrade 0 -3 -3
Retail Trade 0 -10 -10
Transportation and Warehousing 0 -1 -1
Information 0 0 0
Finance and Insurance 0 -2 -2
Real Estate and Rental and Leasing 0 -2 -2
Professional, Scientific, and Technical Service 0 -1 -1
Management of Companiesnd Enterprises 0 0 0
Administrative and Waste Management Servic 0 -2 -2
Educational Services 0 0 0
Health Care and Social Assistance 0 -6 -6
Arts, Entertainment, and Recreation 0 -1 -1
Accommodation and Food Services 0 -4 -4
Other Services, excepublic Administration 0 -4 -4
Total 0 -49 -49
Sources: REMI Pl+, RESI
Regional Economic
Studies Institute 228
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Figurel48 The Average Annual Impact oflaarge Defense Contractor Leaving Maryland on
Employment in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 -1 -1
Construction 0 -16  -16
Manufacturing 0 -1 -1
Wholesale Trade 0 -1 -1
Retail Trade 0 -12 12
Transportation and Warehousing 0 -1 -1
Information 0 0 0
Finance and Insurance 0 -2 -2
Real Estate and Rental and Leasing 0 -3 -3
Professional, Scientific, and Technical Service 0 -2 -2
Managementof Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 -2 -2
Educational Services 0 0 0
Health Care and Social Assistance 0 -6 -6
Arts, Entertainment, and Recreation 0 -1 -1
Accommodation and Food Services 0 -4 -4
Other Services, except Public Administration 0 -5 -5
Total 0 -57 -57

Sources: REMI Pl+, RESI

Regional Economic
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Figurel49 The AverageAnnual Impact of a Large Defense Contractor Leaving Maryland on
Employment in Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities 0 0 0
Mining 0 0 0
Utilities 0 0 0
Construction 0 -5 -5
Manufacturing 0 -2 -2
Wholesale Trade 0 -1 -1
Retail Trade 0 -9 -9
Transportation and Warehousing 0 -1 -1
Information 0 0 0
Finance and Insurance 0 -2 -2
Real Estate and Rental and Leasing 0 -1 -1
Professional, Scientific, and Technical Service 0 0 0
Management of Companies and Enterprises 0 0 0
Administrative and Waste Management Servic 0 -1 -1
Educational Services 0 0 0
Health Care and Social Assistance 0 -4 -4
Arts, Entertainment, and Recreation 0 0 0
Accommodation and Food Services 0 -2 -2
Other Services, except Public Administration 0 -2 -2
Total 0 -30 -30

Sources: REMI Pl+, RESI
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G.2 The Impact of a Large Defen§&ontractor Leaving Maryland on Output in Maryland by
NAICS Code

The tables in this section present the impact of a large defense contractor leaving Maryland on
the state and each of the five regions in terms of output. Direct, indirect/induced, and total
effects are separated out.

Figurel50. The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Output in Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« $0 -$77,635 -$77,635
Activities

Mining $0 -$1,075,194 -$1,075,194
Utilities $0 -$8,295,880 -$8,295,880
Construction $0 -$94,786,610 -$94,786,610
Manufacturing -$990,756,971 -$76,972,675 -$1,067,729,644
Wholesale Trade -$99,106,553 -$31,487,935 -$130,594,489
Retail Trade -$362,641 -$38,178,562 -$38,541,203
Transportation and $0 -$8,309,309 -$8,309,309
Warehousing

Information -$632,259 -$20,775,315 -$21,407,573
Finance and Insurance -$770,953 -$30,432,464 -$31,203,417]
Real Estate and Rental and $0 -$53,732,121 -$53,732,121
Leasing

Professional, Scientific, and -$47,131,186 -$53,635,509 -$100,766,695
Technical Services

Management of Companies $0 -$24,349,774 -$24,349,774
and Enterprises

Administrative and Waste -$32,094 -$17,226,226 -$17,258,320
Management Services

Educational Services $0 -$2,391,821 -$2,391,821
Health Care and Social $0 -$31,599,265 -$31,599,265
Assistance

Arts, Entertainment, and $0 -$3,791,806 -$3,791,806
Recreation

Accommodation and Food $0 -$14,409,107 -$14,409,107
Services

Other Services, except Public -$524,951 -$12,524,617 -$13,049,569
Administration

Total -$1,139,317,608 -$524,051,825 -$1,663,369,434

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute

~
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Figurel51 The Average Annual Impact of a Large Defense Contractor Leaving Maryland on

Output in Capital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$24,365 -$24,365
Activities

Mining $0 -$279,863 -$279,863
Utilities $0 -$1,783,488 -$1,783,488
Construction $0 -$35,063,967 -$35,063,967
Manufacturing -$500,888,109 -$24,085,455 -$524,973,565
Wholesale Trade -$48,297,549 -$9,618,575 -$57,916,124
Retail Trade -$177,561 -$11,403,169 -$11,580,730
Transportation and $0 -$1,906,892 -$1,906,892
Warehousing

Information -$316,835 -$9,547,183 -$9,864,018
Finance and Insurance -$408,473 -$10,142,397 -$10,550,870
Real Estate and Rental and $0 -$21,029,144 -$21,029,144
Leasing

Professional, Scientific, and -$24,133,024 -$20,826,206 -$44,959,229
Technical Services

Management of Companies $0 -$13,024,148 -$13,024,148
and Enterprises

Administrative and Waste -$16,403 -$6,019,131 -$6,035,534
Management Services

Educational Services $0 -$513,032 -$513,032
Health Care and Social $0 -$8,924,537 -$8,924,537
Assistance

Arts, Entertainment, and $0 -$943,682 -$943,682
Recreation

Accommodation and Food $0 -$5,125,919 -$5,125,919
Services

Other Servicegxcept Public -$262,820 -$3,781,701 -$4,044,521
Administration

Total -$574,500,774 -$184,042,854 -$758,543,628

Sources: REMAl+, RESI

Regional Economic
Studies Institute
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Figurel52 The Average Annual Impact of a Large Defense Contractor Leaving Maryland on

Output in Central Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« $0 -$23,358 -$23,358
Activities

Mining $0 -$705,455 -$705,455
Utilities $0 -$5,744,567 -$5,744,567
Construction $0 -$56,593,476 -$56,593,476
Manufacturing -$489,868,861 -$50,759,059 -$540,627,92(
Wholesale Trade -$50,809,004 -$21,082,340 -$71,891,345
Retail Trade -$185,079 -$24,425,694 -$24,610,773
Transportation and $0 -$6,002,809 -$6,002,809
Warehousing

Information -$315,424 -$10,874,324 -$11,189,747
Finance and Insurance -$362,481 -$19,307,810 -$19,670,291
Real Estate and Rental and $0 -$31,753,074 -$31,753,074
Leasing

Professional, Scientific, and -$22,998,162 -$32,329,525 -$55,327,687]
Technical Services

Management of Companies $0 -$11,246,067 -$11,246,067
and Enterprises

Administrative and Waste -$15,691 -$10,834,202 -$10,849,893
Management Services

Educational Services $0 -$1,845,281 -$1,845,281
Health Care and Social $0 -$21,359,897 -$21,359,897]
Assistance

Arts, Entertainment, and $0 -$2,738,270 -$2,738,270
Recreation

Accommodation and Food $0 -$8,654,076 -$8,654,076
Services

Other Servicegxcept Public -$262,132 -$8,244,606 -$8,506,738
Administration

Total -$564,816,834 -$324,523,890 -$889,340,724

Sources: REMAl+, RESI

Regional Economic
Studies Institute
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Figurel53 The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Output in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$17,202 -$17,202
Mining $0 -$30,871  -$30,871
Utilities $0 -$96,952 -$96,952
Construction $0 -$960,089 -$960,089
Manufacturing $0 -$1,193,274 -$1,193,274
Wholesale Trade $0 -$424,588 -$424,588
Retail Trade $0 -$800,787 -$800,787
Transportation andVarehousing $0 -$150,892  -$150,892
Information $0 -$149,033  -$149,033
Finance and Insurance $0 -$262,385 -$262,385
Real Estate and Rental and Leasing $0 -$390,343  -$390,343
Professional, Scientific, and Technical Service $0 -$136,110 -$136,110
Management of Companies and Enterprises $0 -$39,132 -$39,132
Administrative and Waste Management Servic ~ $0 -$137,491  -$137,491
Educational Services $0 -$16,482 -$16,482
Health Care and Social Assistance $0 -$485,665 -$485,665
Arts, Entertainment, anéecreation $0 -$66,972 -$66,972
Accommodation and Food Services $0 -$276,157 -$276,157
Other Services, except Public Administration $0 -$180,306 -$180,306
Total $0 -$5,814,731 -$5,814,731

Sources: REMI Pl+, RESI
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Figurel54: The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Output in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$11,435 -$11,435
Mining $0 -$1,140 -$1,140
Utilities $0 -$621,591 -$621,591
Construction $0 -$1,620,225 -$1,620,225
Manufacturing $0 -$291,732  -$291,732
Wholesale Trade $0 -$165,533  -$165,533
Retail Trade $0 -$865,342 -$865,342
Transportation and Warehousing $0 -$104,545 -$104,545
Information $0 -$124,927 -$124,927
Finance and Insurance $0 -$205,731 -$205,731
Real Estate and Rental and Leasing $0 -$410,695 -$410,695
Professional, Scientific, and Technical Service $0 -$298,199 -$298,199
Management of Companies and Enterprises $0 -$14,232 -$14,232
Administrative and Waste Management Servic ~ $0 -$152,531 -$152,531
Educational Services $0 -$12,013 -$12,013
HealthCare and Social Assistance $0 -$508,144  -$508,144
Arts, Entertainment, and Recreation $0 -$29,567 -$29,567
Accommodation and Food Services $0 -$230,780 -$230,780
Other Services, except Public Administration $0 -$222,634  -$222,634
Total $0 -$5,890,996 -$5,890,996

Sources: REMI Pl+, RESI

Regional Economic
Studies Institute 235

~
TOWSON UNIVERSITY.



I {2h¢ !ylteara 27

al NEf I yRQa

5SLI NIYSyY

RESI ofdwson University

Figurel55: The Average Annual Impact of alge Defense Contractor Leaving Maryland on

Output in Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$1,276 -$1,276
Mining $0 -$57,863 -$57,863
Utilities $0 -$49,283 -$49,283
Construction $0 -$548,853  -$548,853
Manufacturing $0 -$643,155 -$643,155
Wholesale Trade $0 -$196,899 -$196,899
Retail Trade $0 -$683,570 -$683,570
Transportation and Warehousing $0 -$144,171  -$144,171
Information $0 -$79,847 -$79,847
Finance andinsurance $0 -$514,139 -$514,139
Real Estate and Rental and Leasing $0 -$148,865 -$148,865
Professional, Scientific, and Technical Service $0 -$45,470 -$45,470
Management of Companies and Enterprises $0 -$26,196 -$26,196
Administrative and Wast®lanagement Service $0 -$82,870 -$82,870
Educational Services $0 -$5,013 -$5,013
Health Care and Social Assistance $0 -$321,022  -$321,022
Arts, Entertainment, and Recreation $0 -$13,315 -$13,315
Accommodation and Food Services $0 -$122,176  -$122,176
Other Services, except Public Administration $0 -$95,370 -$95,370
Total $0 -$3,779,353 -$3,779,353

Sources: REMI Pl+,RE
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G.3 The Impact of a Large Defense Contractor Leaving Maryland on Wages in Maryland by
NAICS Code

The tables in this section present the impact of a large defense contractor leaving Maryland on
the stateandeach of the five regions in terms of total wages. Direct, indirect/induced, and total
effects are separated out.

Figurel56: The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Wages in Maryland by NAIC®d&

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Relate« $0 -$21,486 -$21,486
Activities
Mining $0 -$101,819 -$101,819
Utilities $0 -$1,348,475 -$1,348,475
Construction $0 -$36,453,086 -$36,453,086
Manufacturing -$130,649,199 -$11,293,060 -$141,942,258
Wholesale Trade -$37,760,145 -$11,655,429 -$49,415,574
Retail Trade -$133,977 -$13,836,108 -$13,970,085
Transportation and $0 -$3,498,667 -$3,498,667
Warehousing
Information -$153,579 -$3,206,018 -$3,359,598
Finance andnsurance -$142,895 -$7,548,656 -$7,691,551
Real Estate and Rental and $0 -$2,494,765 -$2,494,765
Leasing
Professional, Scientific, and -$22,754,622 -$25,467,742 -$48,222,364
Technical Services
Management of Companies $0 -$14,374,573 -$14,374,573
and Enterprises
Administrative and Waste -$16,156 -$8,027,058 -$8,043,214
Management Services
Educational Services $0 -$1,540,589 -$1,540,589
Health Care and Social $0 -$16,035,990 -$16,035,990
Assistance
Arts, Entertainment, and $0 -$1,260,101 -$1,260,101]
Recreation
Accommodation and Food $0 -$4,869,158 -$4,869,158
Services
Other Services, except Public -$182,410 -$6,667,797 -$6,850,207
Administration
Total -$191,792,983 -$169,700,577 -$361,493,560
Sources: REMI Pl+, RESI
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Figurel57: The Average Annual Impact of a Large Defense Contractor Leaving Maryland on

Wages inCapital Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$7,460 -$7,460
Activities

Mining $0 -$38,773 -$38,773
Utilities $0 -$221,635 -$221,635
Construction $0 -$12,764,138 -$12,764,138
Manufacturing -$69,613,702 -$3,703,243 -$73,316,945
Wholesale Trade -$18,924,244 -$3,730,794 -$22,655,038
Retail Trade -$66,587 -$4,266,526 -$4,333,112
Transportation and $0 -$729,560 -$729,560
Warehousing

Information -$81,964 -$1,571,574 -$1,653,539
Finance and Insurance -$75,629 -$2,472,282 -$2,547,912
Real Estate and Rental and $0 -$1,008,539 -$1,008,539
Leasing

Professional, Scientific, and -$11,673,803 -$9,996,970 -$21,670,773
Technical Services

Management of Companies $0 -$8,305,374 -$8,305,374
and Enterprises

Administrative and Waste -$8,242 -$2,844,419 -$2,852,661
Management Services

Educational Services $0 -$268,805 -$268,805
Health Care and Social $0 -$4,465,579 -$4,465,579
Assistance

Arts, Entertainment, and $0 -$313,385 -$313,385
Recreation

Accommodation and Food $0 -$1,604,082 -$1,604,082
Services

Other Services, except Public -$95,032 -$2,251,195 -$2,346,227
Administration

Total -$100,539,203 -$60,564,333 -$161,103,537

Sources: REMI Pl+, RESI
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Figurel58 The Average Annual Impact of a Large Defense Contractor Leaving Maryland on

Wages inCentral Marylandoy NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related $0 -$10,275 -$10,275
Activities

Mining $0 -$44,727 -$44,727
Utilities $0 -$998,964 -$998,964
Construction $0 -$22,655,167 -$22,655,167
Manufacturing -$61,035,497 -$7,238,918 -$68,274,415
Wholesale Trade -$18,835,901 -$7,668,533 -$26,504,433
Retail Trade -$67,390 -$8,827,297 -$8,894,687
Transportation and $0 -$2,611,458 -$2,611,458
Warehousing

Information -$71,615 -$1,591,173 -$1,662,788
Finance and Insurance -$67,265 -$4,868,026 -$4,935,291
Real Estate and Rental and $0 -$1,450,689 -$1,450,689
Leasing

Professional, Scientific, and -$11,080,818 -$15,267,468 -$26,348,286
Technical Services

Management of Companies $0 -$6,030,415 -$6,030,415
and Enterprises

Administrative and Waste -$7,915 -$5,051,729 -$5,059,643
Management Services

Educational Services $0 -$1,254,038 -$1,254,038
Health Care and Social $0 -$10,933,868 -$10,933,868
Assistance

Arts, Entertainment, and $0 -$915,104 -$915,104
Recreation

Accommodation and Food $0 -$3,060,560 -$3,060,560
Services

Other Services, except Public -$87,378 -$4,179,203 -$4,266,582
Administration

Total -$91,253,779 -$104,657,612 -$195,911,390

Sources: REMI Pl+, RESI
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Figurel59 The Average Annual Impact of a Large Defense Contractor Leaving Maryland on
Wages in the Eastern Shore by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$2,715 -$2,715
Mining $0 -$5,807 -$5,807
Utilities $0 -$15,428 -$15,428
Construction $0 -$271,410 -$271,410
Manufacturing $0 -$182,616 -$182,616
Wholesale Trade $0 -$135,788 -$135,788
Retail Trade $0 -$236,002 -$236,002
Transportation and Warehousing $0 -$50,508  -$50,508
Information $0 -$16,577 -$16,577
Finance and Insurance $0 -$60,408  -$60,408
Real Estate and Rental and Leasing $0 -$13,476 -$13,476
ProfessionalScientific, and Technical Services $0 -$44,834 -$44,834
Management of Companies and Enterprises $0 -$19,166 -$19,166
Administrative and Waste Management Servic  $0 -$47,400  -$47,400
Educational Services $0 -$9,148 -$9,148
Health Care and Sociassistance $0 -$248,168 -$248,168
Arts, Entertainment, and Recreation $0 -$21,002 -$21,002
Accommodation and Food Services $0 -$87,519 -$87,519
Other Services, except Public Administration $0 -$84,618 -$84,618
Total $0 -$1,552,590 -$1,552,590

Sources: REMI Pl+, RESI
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Figurel60: The Average Annual Impact oflaarge Defense Contractor Leaving Maryland on

Wages in Southern Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$929 -$929
Mining $0 -$198 -$198
Utilities $0 -$104,819 -$104,819
Construction $0 -$586,270 -$586,270
Manufacturing $0 -$51,777 -$51,777
Wholesale Trade $0 -$56,388 -$56,388
Retail Trade $0 -$283,857 -$283,857
Transportation and Warehousing $0 -$48,769  -$48,769
Information $0 -$15,574 -$15,574
Finance and Insurance $0 -$44,303  -$44,303
Real Estate and Rental and Leasing $0 -$16,343 -$16,343
Professional, Scientific, and Technical Service $0 -$143,793  -$143,793
Management of Companies and Enterprises $0 -$6,493 -$6,493
Administrative and Waste Management Servic  $0 -$51,719  -$51,719
Educational Services $0 -$5,915 -$5,915
Health Care and Social Assistance $0 -$238,800 -$238,800
Arts, Entertainment, and Recreation $0 -$7,068 -$7,068
Accommodation and Food Services $0 -$77,551 -$77,551
Other Services, except Pubfidministration $0 -$109,978 -$109,978
Total $0 -$1,850,544 -$1,850,544

Sources: REMI Pl+, RESI
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Figurel6l The Average Annual Impact of a Large Defense Contractor Leaving Maryland on

Wages in Western Maryland by NAICS Code

Industry Direct Indirect/Induced Total
Forestry, Fishing, and Related Activities $0 -$107 -$107
Mining $0 -$12,314 -$12,314
Utilities $0 -$7,629 -$7,629
Construction $0 -$176,101  -$176,101
Manufacturing $0 -$116,504 -$116,504
Wholesale Trade $0 -$63,927 -$63,927
Retail Trade $0 -$222,427  -$222,427
Transportation and Warehousing $0 -$58,372  -$58,372
Information $0 -$11,120 -$11,120
Finance and Insurance $0 -$103,636 -$103,636
Real Estate and Rental and Leasing $0 -$5,718 -$5,718
Professional, Scientific, and Technical Service $0 -$14,676 -$14,676
Management of Companies and Enterprises $0 -$13,126 -$13,126
Administrative and Waste Management Servic ~ $0 -$31,791  -$31,791
Educational Services $0 -$2,683 -$2,683
Health Care and Social Assistance $0 -$149,574  -$149,574
Arts, Entertainment, and Recreation $0 -$3,541 -$3,541
Accommodation andfood Services $0 -$39,446 -$39,446
Other Services, except Public Administration $0 -$42,802 -$42,802
Total $0 -$1,075,494 -$1,075,494

Sources: REMI Pl+, RESI
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