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1. Strategic Recommendations

Thomas P. Miller & Associates’ (TPMA’s) consultingteam has formed aseries of 11 strategic
recommendations forthe St. Louis Economic Development Partnership (the Partnership), based on
extensive primary and secondary data analysis. Following several months of defense data collection and
analysis— including numerous secondary datasources,’ in-depth interviews, and research into best
practices— TPMA’s consulting team met with representatives from the Partnership in early May 2017 for
an in-person strategy session to discuss currentanalyses and approaches fortranslatingthe analyses
intoactionable recommendations for the Supply Chain Mapping project. Following this meeting and
through ongoing collaboration with the Partnership, TPMA’s consulting team further developed
recommendations by enhancing prior research and adding case studies. The recommendations
developed by TPMA’s consultingteam breakinto four categories, outlined in the section to follow:

Connecting. Joining publicand private stakeholders from across the state
e Recommendation 1. Create an Association for Defense Contractors
e Recommendation 2. Connect with Existing Military Assets on Tech-Based Solutions
e Recommendation 3. Connect Private Sectorand Higher Education Researchers Around Enabling
Technologies

Enabling. Encouraging greater industry diversification
e Recommendation4. Find Non-Defense Markets forTier |l Defense Suppliers
e Recommendation 5. Educate State Economic Development Organizations on Best Practices

Coaching. Building capacity for future success by coaching and educating
e Recommendation 6. Develop aTraining Program to Assist Companies with DoD Contracting
e Recommendation 7. Provide Contractors and Potential Contractors More Clarity on DoD
Budgeting

Programming. Creating events and programs that can develop more sustainable and diverse defense contracting
opportunities

e Recommendation 8. Use and Maintain the Supply Chain Map

e Recommendation 9. Provide International Export Assistance

e Recommendation 10. Create Programs Aimed at Helping Veterans GetJobs

e Recommendation 11. Develop a University-Housed Innovation Center

Connecting

Recommendation 1. Create an Association for Defense Contractors

One challenge affecting Missouri’s defense industry is the need forashared vision between key industry
leaders and smaller businesses. While healthy competitionis good for business, it becomes problematic
when businesses do not collaborate to address majorindustry issues. TPMA’s consulting team
recommends creating an association for defense contractors headed by influential industry leaders,
large and small, to give Missouri’s defenseindustry asense of direction and acommon vision for moving
forward. Industry leaders would serve onthe association’s board of directors and would appoint staff
memberstorun its daily operations. This group would advocate on behalf of d efense contractors across

1 See Appendix A for a listing of key secondary data sources.
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the State of Missouri onissuesthe defensecommunityfaces. Due to the diversity of defense contractors
across an array of industries, itwould be necessary to create sub-committees within the defense
association. These sub-committees would be specificto the distinct clusters that comprise Missouri’s
defense contractors, such as construction contractors, manufacturers, research and development

(R&D), and professional services contractors. Subcommittees could meet monthly, while the entire

defense contractors’ association could meet quarterly. Allmembers would have access to the same

benefits, which couldinclude:

e Actingas an advocacy group for Missouri’s defense industry

e Servingasa liaisonwithlocal, state, and federal agencies and elected officials

e Developingorimproving the Missouri defense community’s ability to develop, attract, retain,
and execute business opportunities

e Improvinginteractions between defense contractors and defense customers

The association for defense contractors could be partially funded through memberships and structured
similarly to otherlocal and state defense associations; such as the Charleston Defense Contractors
Association (CDCA), Dayton Area Defense Contractors Association (DADCA), Florida Defense Contractors
Association (FDCA), North Carolina Military Business Center (NCMBC) or the Northeast Indiana Defense
Industry Association (NIDIA). These examplesillustrate different sizes of defense associations, ranging
from metropolitan level, to regional level, to state-wide level; however, each model could be scaled up
to suite the Partnership and Missouri’s needs. These defense contractor organizations also represent
many different types of contractors. Forexample, the NCMBCworks to connect the followingindustries
with defense contracts:

e Advanced Manufacturingand Materials e Energyand Environment
e Aerospace Systems e Food
e Biotechnologiesand Biodefense Furniture

Human Factors
Medical Technologies
Transportation

e Clothingand Textiles
e Construction
e Cyber, Software and Advanced ITSystems

The NCMBA is structured sslightly different from the other defense industry associations mentioned,
because itis more of a business development entity, ratherthan a true industry association. However, it
isa great example of how many different contractingindustries can be represented by an organization.
Leveraging aspects of this organization in addition to the traditional activities of amembership driven
industry association would be beneficial. The Partnership could also expand upon its Regional Advanced
Manufacturing Partnership (RAMP) by scalingitinto anindustry association thatfocuses on more than
advanced manufacturing. If the Partnership choses this option, the asset map developed by TPMA’s
consultingteam may be used to identify additional companies outside of advanced manufacturing,
which could be broughtintoan expanded RAMP program. In this scenario, the RAMP program could
expand from a regional programinto a statewide program.

If the Partnership chosesthe more traditional defense association model, memberships may be divided
into multiple tiers and different rates could be charged for each. Companies could have more access to
services depending onthe level of membership purchased. Memberships could be based on the size of

Page |4



http://www.charlestondca.org/
http://www.daytondefense.org/home/home.html
https://www.fl-dc.com/
http://www.ncmbc.us/
https://nidiaonline.org/

1. Strategic Recommendations
Missouri Defense Supply Chain Mapping Project

5 _________________________________|
the company, with larger companies paying more in fees as they would likely be using more services

that the association offers. A Missouri association for defense contractors could also offer networking
opportunities and conferences, such as monthly “lunch and learn” events specificto each sub-

committee. Forexample, the defense manufacturer subcommittee could have an expert presenton
international exporting, or product commercialization. Quarterly meetings that combine all

subcommittees could focus on broadertopics concerningthe defense industry. Furthermore, ayearly
summitcould be hosted forassociation members that would include relevant exhibits and speakers.

This summit could change locations each yearthroughout the state so that it does not appearthat the
defense association overly favors a particular geographiclocation.

Recommendation 2. Connect with Existing Military Assets on Technology-Based Solutions

Missouri has valuable military assets including Whiteman Air Force Base, Fort Leonard Wood, and the
Marine Corps Mobilization Command. Since World War Il, military branches and defense contractors
have been developing technologies that spin-off to a multitude of commercial applications. Examples
include GPS, Radar/Microwaves, Nylon, Drones, and the Internet.? Building upon the rich tradition of
commercialization of military technologies, the Partnership and appropriate economicdevelopment
agenciesthroughoutthe state could meet with military installations to discuss assets and needs, while
focusingon new and advancing technologies. Meetings could be set up between high-ranking EDO
representatives and high-ranking military representatives. The content of these conversations could be
focused on whattechnologies are available on base what may benefit nearby private sector companies,
how would such partnerships be developed, and what specific characteristics military installations
require of partnering companies.

Some military “smart bases” have already begunincorporating a variety of new, cutting-edge
technologies. These bases are employing technologies such as artificial intelligence, Internet of Things
(10T), machine automation, robotics, and data analysis. New technology has been effectiveatimproving
the quality and speed of on-base functions. Smart technologies employed at US military installations are
allowing base staff to process more datafaster, which enables better decision making and cost savings. 3

Fort Stewartin Georgiais currently using over 130,000 solar panelsto help powerthe installation, but
mostimportantly, the solargrid would allow the base to stay operational evenif adisaster shutdown
the power-grid.* Fort Braggis currently working to develop driverless vehicles to transport wounded
soldierstothe base’s medical center. While these types of vehicles may be on al battlefield someday,
they are currently saving the base money by providing soldiers with reliable transportation for base

2Shu, L. (2014, May 23). GPS, drones, microwaves and other everyday technologies born on the battlefield.
Retrieved June 15, 2017, from https://www.digitaltrends.com/cool-tech/modern-civilian-tech-made-possible-
wartime-research-development/

3 Johnson, T. (2017, June 03). Smart City Tech Would Make Military Bases Safer.Retrieved June 14,2017, from
https://www.wired.com/2017/02/smart-city-tech-make-military-bases-safer/

4 Coleman, D. (2016, December 10). Army, Georgia Power build 250-acresolarenergy farm on Fort Stewart.
Retrieved June 14,2017, from http://savannahnow.com/news/2016-12-09/army-georgia-power-build-250-acre-
solar-energy-farm-fort-stewart
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hospital appointments. If asoldier misses one of these appointments it costs the base approximately
$5,000.°

The navy isalso turningto advanced technologies by pioneering the use of 3-D printers to create
replacement parts more conveniently on site.® The Partnership could work with local technology-
companiesand leaders of the state’s military installations to see if new technology-based solutions
could solve new andrelevantissues. Through these efforts, the Partnership may be able toincrease the
portion of contracts from Missouri’s military installations that are awarded to businesses within the
state. For example, while 56% of FY13-16 prime contract dollars from Fort Leonard Wood were awarded
to in-state firms, the percentage was significantly lowerin technology-related industry groups. Among
contracts for Durable Goods Manufacturing, only 9% went to Missouri businesses, while only 4% of
Information, Professional, or Scientific contracts from the fort went to Missouri businesses.

In orderto increase collaboration, the Partnership could facilitate an event, or series of events, that
brings togetherlocal military leaders fromthe state’s installations and members of the local defense and
technology industries. During this event, military leaders could explain some of the issues that affect
theirbasesona re-occurring basis. The technology and defense companies could help talk through
some of the problems and explain potential solutions available or brainstorm the creation of new
solutions.

To accomplish this, the Partnership would need to consider key barriers associated with collaboration
across the defense industry, such as confidentiality. The problem-solving session should be developed in
a way that engineersand scientists could develop possible solutions without worrying about
confidentiality issues. This could be accomplished by holdingthe eventinthe publicsphere, suchasat a
statewide summitfor defense contractors. This summit would be created to raise statewide awareness
of Defense Technology, and toillustrate some of the fascinating technologies that Missouri companies
are developingto keep the United States safe. Through these connections and deepened understanding
of defense-related needs, local companies could develop and commercialize solutions to real and
emerging problems that could then be sold back to Missouri’s military installations, as well as other
military installations throughout the United States and globally.

A collaboration event may also promote networking between defense companies and technology
companiesthat otherwise might not occur. This could lead to more defenseinnovations beyond the
immediate needs of military installations. Lastly, though the primary purpose of such technologiesis to
serve the purpose of defending Americans, thereare likely occasions where such technologies have
downtime oradditional capacity that could be used by otherlocal organizations.

Recommendation 3. Connect Private Sectorand Higher Education Researchers Around Enabling Technologies
Enablingtechnologies are any material orequipmentthatsignificantly advance user capabilities of a

product. Encouraging and educating companies on enabling technologies could help reduce dependence

5> Truett, R. (2016, August 22). Army develops autonomous vehicles for useon bases first, battlefields next.
Retrieved June 14, 2017, from http://www.autonews.com/article/20160822/0OEM06/308229999/army-develops-
autonomous-vehicles-for-use-on-bases-first-battlefields-

6 NAVSEA. (n.d.). Printthe Fleet. Retrieved June 14, 2017, from http://www.navsea.navy.mil/Home/Warfare-
Centers/NSWC-Dahlgren/What-We-Do/Print-The-Fleet/
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on defense spending. There are four main categories of enabling technologies thatinclude advanced
materials; biosciences; electronics, sensors and photonics; and information and communication

technology (ICT).” Missouri and the St. Louis MSA are in a strong position to drive innovation in some of
these categories due to the presence of highly regarded Universities and Colleges committed to

Research and Developmentsuch as:

e East Central College e St. Louis Community College
e Fontbonne University e St. Louis University- Parks College of
e Harris Stowe State University Engineering, Aviation, and
e Lindenwood University Technology
e Maryville University e University of Missouri College of
e  Missouri University of Science and Engineering
Technology e University of Missouri-St. Louis
e RankenTechnical College e Washington Universityin Saint Louis
e St. Charles Community College e WebsterUniversity

For additional details around degree programs offered at each college see Appendix F.

The Partnership could work with these institutions and defense manufacturers to identify gaps related
to workforce needs. If companies are hiring asignificant number of employees from other states to fill
certainjobs, Missouri’s universities should betteralign specific programs to address what companies are
lookingfor. The Partnership could playarolein bringingthese groups togetherto create program
alignmentsolutions.

Furthermore, all categories of enabling technologies have applicationsin defense and commercial
industries. The Partnership could focus on solutions that enhance the prominence of enabling
technologies throughout the state. A creative program that the Partnership could facilitate isayearly
“reverse-pitch” conference where established companies pitch specificR&Dissuestolocal universities
(specifically engineering programs/students) orentrepreneurs that are skilled in coding, design, and
technology. The goal would be forstudents orlocal entrepreneurs to design solutions to specific
businessissues thatthe companies have encountered but cannotyetaddress. The partnership could
leverage the advanced manufacturinginnovation centeronce itis completed by allowing the
participants of this program free access to the facility, its resources, and technologies. Experts from the
St. Louis community such as scientists, engineers, or skilled manufacturers could be approached to
volunteertheirtime foradvising the participants on their projects. The Harvard Innovation Lab offersa
similar program and could be considered a best practice if the Partnership wanted toinclude this service
inthe reverse-pitch program. If the students’ orentrepreneurs’ reverse-pitch projects are successful,
they could receive fundingto continue theirwork, orjobs facil itating innovation with local companies.
The Partnership could host this event at the Advanced Manufacturing Innovation Center thatitisin the
process of developing. The reverse-pitch program could also serve asa method forthe Partnership to
identify potential companies foritsinnovation center. Groups that were successfulatreceiving funding
couldalsoreceive aspace in the forthcominginnovation centerto continue theirideas. The companies

7 Nanotechnology and Integrated Bioengineering Centre. (2012). Enablingtechnologies Strategy (Rep.). Retrieved
June 14, 2017, from Nanotechnology and Integrated Bioengineering Centre website:
http://www.nibec.ulster.ac.uk/uploads/documents/enablingtechnologies_strategywebfinal nov 2012.pdf
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taking partinthe reverse-pitch program could fund this through sponsorship fees tied tothe event, or
the cost could be builtintothe fundingthat winningteamsreceive.

Anotheroptionthe Partnership could pursueis to create a consortiumaimed at connectinglocal
businesses already producing enabling technologies with appropriate defense companies. The
consortium’s goal would be to encourage collaboration between defenseindustries and otherindustries
producingenablingtechnologies. Members of the consortium could be invited to attend quarterly
networking events that highlighted majorinnovation or accomplishments made by Missouri industries in
relationto enablingtechnologies, as well as networking sessions that would encourage technology
leadersto considerwaysin which theirtechnologies could benefit one another. The goal would be to
formbusiness connections that could lead to the development of new technologies with applicationsin
defense orcommercial sectors.

To furthersupport thisrecommendation, all events and activities that connect researche rs from private
industry and highereducation could be hosted at the Advanced Manufacturing Innovation Center
currently being developed by the Partnership.

Enabling

Recommendation 4. Find Non-Defense Markets for Tier Il Defense Suppliers

As showninthe regional economicimpactanalyses delivered in tandem with this report, areas such as
Missouri EconomicDevelopment Council (MEDC) Region 5have such a deep andintegrated local supply
chainsupporting defense companies that the actual impact of defense contracts extends farbeyond the
walls of companies like Boeing. The jobs multiplier for Region 5defense contractsis 3.1, indicating that
forevery 1jobat a directdefense contractor, another2.1 jobs are supported throughoutthe region. Of
course, when defensespendingis strong, these multipliers highlight positive community impacts, butif
defense contracts decrease the effect would runin the opposite direction, which could lead to large
scale joblosses.

One way to mitigate the potential negativeimpact of defense cutbacksistoassist Tierll suppliersin
finding new applications fortheir products.® TPMA’s consulting team’s analysis revealed that there are
numerousindustries that serve as suppliers to large-scale defense contractors, yet produce products
genericand flexible enough to be adapted to otherindustry applications.

The Partnership and other state economicdevelopment agencies could use TPMA’s consultingteam’s
list of defense contractorstoidentify Tier [l defense contracts companiesto meetwith and discuss
market diversification opportunities. The following 106-digit NAICS sectors are the strongest candidates
for targeting within the State of Missouri based on evidence of purchasesfrom T Tier Il defense suppliers
and strongto moderate job growth inthe past five years:

1. LightTruck and Utility Vehicle Manufacturing

8 Generally, private sector supply chain analyses focus on suppliers accordingto Tier level (Tier |, Tier |1, etc.). When
performing a supply-chainanalysis for an entire industry group itis difficulttoidentify companies orindustries
beyond Tier Il suppliers without performinga very invasiveand time-consuminganalysis.Insomeplaces, the Tier
terminology is used within this report but TPMA’s consultingteam also uses terms such as;Prime contractors and
Subcontractors,inaccordancewith DoD terminology.
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2. Air-Conditioningand Warm Air Heating Equipmentand Commercial and Industrial Refrigeration
Equipment Manufacturing

All Other Basic Organic Chemical Manufacturing

Dog and Cat Food Manufacturing

Breweries

All Other Plastics Product Manufacturing

Data Processing, Hosting, and Related Services

Plumbing, Heating, and Air-Conditioning Contractors

Motor Vehicle Seating and Interior Trim Manufacturing

10 Soap and Other Detergent Manufacturing

© N VAW

Recommendation 5. Educate State Economic Development Organizations on Best Practices

US Department of Defense (DoD) contracting can be volatile and unpredictable. Itis necessary for
economicdevelopment organizations (EDOs) and manufacturers to adapt to rapid changesin the
defense industry. Best practices exist forassisting defense contractors butitis likely that notall EDO
representatives are familiar with these methods.

Itisimportant for EDOs to stay current on DoD regulations and requirements such as certifications and
sustainability requirements. Establishing stronger relationships with the Office of Economic Adjustment
and National Defense Industrial Association should be prioritized. Relating back to Recommendation 1:
Create an Association for Defense Contractors engaging with representatives from each of these
organizations could be one of the functions of the association of defense contractors. The Partnership
could create and maintain a dialogue with these institutions about topics affecting the defense industry
nationally, globally, and at the state and community levels. Additionally, members of the Partnership,
members of other EDOs, and business leaders, could attend a professional development opportunity
that addresses government contracting such asthe annual Government Procurement Conference. EDOs
across the state need to be keptaware of best practices to use the state’s rich heritage of R&D,
advanced manufacturing, engineering, and applied sciences to attract, retain, and grow companiesin
the defense pipeline.

The Partnership could work with other EDOs throughout Missouri to make the state a more attractive
place for defense companies, and companies that support the defenseindustry. The Partnership could
begin this process with an assessment of current knowledge base and demand to identify gaps that
currently exist. To address gaps, the Partnership could collaborate with EDOs state-wide to share and
disseminatethis keyinformation. The Partnership could asses Missouri’s workforce skillsand the
pipeline of workers expected to enterthe defense industry. This assessment willidentify any gaps that
exist. To address gaps, the Partnership could work with educationalinstitutions statewide to develop
programsto plugthese gaps. Other gaps may exist within the defense industry itself.

The Partnership and other Missouri EDO’s could have in-house DoD or government contracting
consultantsto furtherimprove the skills of current or aspiring contractors. This could provide avaluable
service tosmall defensebusinesses because they often need the assistance agovernment contracting
consultant offers, butlack the fundingto payfor these services. The Partnership’sin-house contracting
consultant’s main responsibility could be to educate companies on how to pursue government contracts
successfully, with the goal of increasing the amount of DoD contracts won by small businessesin
Missouri.
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Some of the most significant barriers small businesses face during the contracting process are:®

e Contract solicitation documents and the metrics for evaluating the proposal are difficult to
understand

e Delaysincontract awards cause financial difficulties for small businesses

e Uniquerequirementsand regulationsrelated to DoD bidding that differfrom commercial sales

e Lack of responsiveness from government leads afterthe contract has been awarded to a small
business

A DoD contracting consultant working at the Partnership could be able to help small businesses cope
with these barriers during the contracting process. A consultant could also be able to provide tailored
business development strategies focused on winning more DoD contracts, and assistance followingall
contract clauses and minimizing liability forviolating these. Helping design tailored business plans for
small businesses that focus on winning more DoD contracts could be anothervaluable service thatanin-
house DoD contracting consultant could provide. The ideal candidate for this role would be someone
who has sufficient experience in government contracting (preferably DoD contracting) to understand
the nuances of Federal Acquisition Regulations (FAR).

With a successful staff memberin place, the Partnership could modelthe position and collaborate with
other EDOs around the state to facilitate the development of multiple contracting coaches, possiblyin
coordination with higher-educational assets.

Coaching

Recommendation 6. Develop a Training Program to Assist Companies with DoD Contracting

There are more contractors capable of applying for defense contracts than actually apply. Better
educating contractors on finding and applying for defense-contracting opportunities could increase the
number of DoD contracts won by Missouri businesses.

In orderto obtaina Commercial and Government Entity (CAGE) code acompany must have a fully
accurate and compliant System for Award Management (SAM) registration. Any business that plansto
receive payments fromthe government must have a one of these codes. ASAM code registers a
company to do business with the US government. ToregisterforaSAM code a company needsto go to
the SAM website and enterthe appropriate contactinformation.® Once abusiness hasaSAM
registration, itcan complete registration fora CAGE code. To accomplish this a business representative
needstovisitthe website for Federal Awards Management Registration (FAMR), and again enterthe
appropriate contactinformation.! Procurement Technical Assistance Centers (PTACs) are another
valuable resource for businesses that want to receive contracts from the federal government. They are
capable of assisting businesses with applyingfora SAM registration and provide business strategies for
sellingtofederal, state, and local governmentagencies. PTACs can further help businesses as they offer
workshops and seminars, one-on-one counselling services for businesses, and matchmaking events that

9 Schilling, R., Mazzuchi, T. A., & Sarkani,S. (2016, May 13). Survey of Small Business Barriers to Department of
Defense Contracts. Retrieved June 14,2017, from http://dau.dodlive.mil/2017/01/06/survey-of-small-business-
barriers-to-department-of-defense-contracts/

10 System for Awards Management. (n.d.). Retrieved June 14, 2017, from https://www.sam.gov/portal/SAM/##11
11 Federal Award Management Registration.(2014). Get A Cage Code Registration. Retrieved June 14,2017, from
https://federal.famr.us/cage-code/
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connectbusinesses with agency buyers. There are eight PTACs located throughout the State of Missouri.
They are located in the followingcities:

e Columbia e Springfield
e Joplin e St.Joseph
e KansasCity e St. Louis

e Macon e WestPlains

All services provided by PTACs are free of charge, and any business considering contracting with federal,
state, and local governments, should take advantage of these services. PTACs can also help defense
contractors diversify into otherfederal markets and reduce dependency. The Partnership could assist
small to mediumsized businesses without a CAGE code, or those not registeredin SAM, by connecting
themto the nearest PTACand continually promoting PTAC services.

For small and medium sized defense companies, there are amultitude of opportunities toreceive
contracts from DoD. From FY13-16, approximately 85% of Missouri-based companies that were awarded
DoD contracts are classified as small business.? Since 2006, the percentage of R&D contracts won by the
“Big 5” defense companies have been decreasing.'® In 2015, the percentage of R&D contracts won by
the Big 5 was 33%, compared to 57% in 2009. Conversely,the value of R&D contracts won by all other
defense companies has beenincreasing. In 2015, small and medium sized defense companies received
46% of R&D contracts (the remaining 21% of 2015 DoD R&D contracts were won by large defense
companies).* The Partnership could use this information to encourage more small and medium sized
defense companies toregister with SAM, receive a CAGE code, and begin bidding on contracting
opportunities with the DoD.

Recommendation 7. Provide Contractors and Potential Contractors More Clarity on DoD Budgeting

The DoD is expectedto receive abudgetincrease underthe new US President. However, for most
contractors thisis not necessarily abenefit or guarantee that they will see increased success procuring
DoD contracts. Infact, the President himselfhas demonstrated the unpredictability of DoD contracting
at a very highlevel. The case of the F-35 Joint Strike Fighterversusthe F/A-18E/F SuperHornetisa
prime example. The President has suggested that the federal government could cancel part of the order
for a specificversion of the F-35in favor of Boeings F/A-18 SuperHornet even though the F-35 program
has been underway forover 10 years.?> While thisis an extreme case and no decision has been officially
made, it does exemplify that a contract with the DoD can change at any minute resultinginlosses for
one company and potential gains foranother.

12 Small businesses aredefined as businesses in any industry with less than 100 employees.

13 The Big 5 defense contractors include; Lockheed Martin, Boeing, General Dynamics, Northrop Grumman, and
Raytheon.

14 Hunter, A., Ellman,J., Cohen, S., Johnson, K., McCormick, R., & Sanders, G. (2017). Defense Acquisition Trends,
2016 (Rep.). Washington, D.C.: Center for Strategic & International Studies, 65.

15 Aboulafia, R., Wirtz, B., Keatley, R., & Kelly,R. E. (2017, February 21). Trump's F-35C Vs. F/A-18E/F Super Hornet
Idea: An Interesting Debate...Four Years Ago. Retrieved June 14,2017, from http://nationalinterest.org/blog/the-
buzz/trumps-f-35c-vs-f-18e-f-super-hornet-idea-interesting-debate-19522
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In 2015, the Big5’s share of R&D DoD contracts was at its lowest percentinthe 2000-2015 period, even
though the defense budget has reached record highs. This can mostly be attributed to the fact that the
R&D contracting market has been cut nearly in half since 2009.¢ This is attributed to a significant
decrease inthe amountdevelopment programs for major weapons systems throughout the military.
Even though the DoD budget remains highandis predicted torise, itis unclearif thismoney will be used
to develop new programs thatallow defense contractors associated with weapons systems R&D to
enterthe market. Essentially, there islittle clarity on when contracts will be released or what the
contracts will be for. This means that companies heavily reliant on DoD funding should still be looking
for ways to diversify, especially into commercial markets, even though the DoD budgetis expected to
continue its growth.

Itisimportant the Partnership makes contractors or potential contractors aware of the realities of DoD
budgeting. Though it can be difficult forcompaniesto see pastthe immediate presentand considerthat
defense contracts may notalways flow in theirdirection, the Partnership could embrace the role of
beinga truthful and data-driven voice. Statistics such asthose revealed in this supply chain map can help
remove the “scalesfromthe eyes” of some businesses. After gaining their attention, the Partnership
could be ready to offerdiversification opportunities such asthose described elsewhere in this set of
recommendations, especially Recommendation 4. Find Non-Defense Markets for Tier || Defense
Suppliers and Recommendation 9. Provide International Export Assistance.

Programming

Recommendation 8. Use and Maintain the Supply Chain Map

The Supply Chain Map outlinedin Missouri’s Defense Supply Chain, along with the associated
spreadsheets delivered with this analysis enables the Partnership to identify gaps in Missouri’s defense
supply chainand gaps related to manufacturing. To address these gaps, the Partnership could work with
manufacturerstoimprove their positionin the defense industry by generating more work in the defense
industry. A best practice for the Partnership related to this recommendationis to help manufacturers
determine needs forcurrentand future certification requirements necessary to work within the defense
industry, and take advantage of programs for manufacturers to gain certification. The Partnership can
furtherassist manufacturerstoaddress supply chainissues by helping businesses develop supply chain
metrics that can be benchmarked effectively by the businesses themselves. Besides identifying gaps, the
Supply Chain Mapping project can help strengthen the defense industry in other ways. The Partnership
could planto use the Supply Chain Map in the following ways:

e |dentify businesses thatare at-riskinthe eventanothercompany or manufacturerwere toclose
or move out of state

e |dentify new market opportunities for at-risk businesses

e Identifyinstances of supply chain gaps where an Original Equipment Manufacturer (OEM) may
be usingan overseas supplierinstead of alocal company, or the Partnership orthe state could
focuson recruitinga US company to fill this need

e |dentify which currentassets can be utilized to respond to future supply chainissues

16 Hunter, A., Ellman, J., Cohen, S., Johnson, K., McCormick, R., & Sanders, G. (2017). Defense Acquisition Trends,
2016 (Rep.). Washington, D.C.: Center for Strategic & International Studies, 65.
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The Partnership will need to maintain and update the Supply Chain Map for it to remain a relevanttool,
and there are three optionsto do this. One scenariowould be to hire a consultant on retainerto update
the supply chain map as needed. This would save the Partnership time but could become costly
overtime. Another possibility would be to buy an existing software to update the map automatically.
Thisalso could be rather costly. Anotheroption would having the Partnership hireortrain someonein
house to maintain the Supply Chain Map. This would likely be the most cost effective option overthe
longterm, and it would require amoderate amount of training. If the Partnership choses this option,
they should also consider partnering with a state level organization that conducts an annual business
survey, andintegrate a “Are you a defense contractor?” questiontothe survey. If such asurvey
currently existsitis likely managed by the state Department of Labor or Commerce. If no such system
exists, the Partnership could partnerwith such organizations to develop asurvey tool.

Recommendation 9. Provide International Export Assistance

International defense markets present key opportunities for defense contractors, manufacturers, and
suppliers. In 2015, global defense spendingincreased forthe first time since 2010, to roughly $1.68
trillion.” Increased conflictin the Middle East and aggression from Russiaand North Korea is motivating
thisglobal increase in spending. These factors uniquely position domesticdefense manufacturers to aid
United States allies looking to strengthen national defense. Small to medium sized defense companies
that may not currently be exporting their products could look to take advantage of this trend.

Statewide export programs that aimto help local small and medium sized businesses sell their products
overseas are trending nationally. Such a program could be designed at the state level to assist Missouri
defense companies, because many smallerand medium sized businesses are not aware of international
opportunities thatthey could capitalize on. A statewide export program could aim to make companies
throughout Missouri aware of international export trends and provide the guidance to pursue these
opportunities successfully. The Partnership could begin by considering the export assistance
opportunities offered to businesses at the federal level.

The Partnership could work with other national export assistance programs such as the US Commercial
Service (USCS). The USCS is the main trade promotion agency of the US Government, with officesin
major cities throughout the United States and seventy-five foreign countries. The USCS has two Missouri
locationsin Kansas City and St. Louis. These locations have trade specialists for specificindustry sectors
including aerospace and defense, which can offer marketassessments and insights, assistance finding
trade partnersin foreign markets, due diligence service, and promotion to targeted audiences. This
agency could play a majorroleinlinking Missouri’s defense companies to international buyers. The
Partnershipisina positionto work with the USCS by connecting companiesthat have expressed interest
inexporting. This could be an opportunity toleverage the USCS as it already has the processesin place
and specialization assisting US Defense companies with exporting.

The US Small Business Administration (SBA) provides asimilar export assistance program. The SBA
overseesthe State Trade Expansion Program (STEP), which awards funding to individual states to
support export growth of America’s small business. Forty-four states earned a STEP award in 2016 to

172016 Defense Markets Report: Defense Products (Rep.). (2016, June). Retrieved June 14, 2017, from
International Trade Administration website: http://trade.gov/topmarkets/pdf/Defense_Top Markets Report.pdf
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fund small business exportsales. This program has been successful, and the SBA reports that 2011
awardeesreceived $11 for every one dollar of federal investment through the program.'® Awardees
from 2012 and 2014 reported an even betterreturn oninvestment of $28 and $37 respectively, for
everyfederal dollarinvested. Missouri has received $634,134 of STEP funding from the federal
government. The Missouri Department of Economic Development (MDED) manages the state’s STEP
fund and is scheduled to expand exports to the Middle East, with a specificfocus onthe United Arab
Emirates. STEP funding will allowsmall businesses to participate inagovernorledtrade mission tothe
Middle East. This mission afforded small businesses the opportunity to exhibit at the International
Defense Exhibition and Conference (IDEX) 2017, which occurred in Abu Dhabi. The Partnership could
work with the MDED to connect more defense focused smallbusinesses to the STEP program.

In additiontoleveraging existing resources, the Partnership and state level economicdevelopment
organizations could consider developing successful export assistance programs that exist elsewhere in
the United States. Virginia has aleading export assistance program known as Virginia Leadersin Export
Trade or “VALET”. The VALET program is selective and works with only 25 companiesin Virginiaevery
year. These 25 qualifying companies receive capital resources provided by the state as well as
professionalservices from VALET’s private sector partners. Businesses that participate in the program
receive $30,000 toward export related expenses, international sales plan development, and entry into
new international markets. In collaboration with othereconomicdevelopment organizations and the
MEDC, the Partnership could develop asimilar program specially designed to assist companies within
the defense industry. This program would assist aspecificnumber of the most defense dependent small
to medium sized companies in Missouri to begin exporting, orto scale-up the amount of products they
are exporting, sothatthese businesses are not as heavily dependent on DoD sources of funding.

Recommendation 10. Create Programs Aimed at Helping Veterans Get Jobs

Missouri has a significant population of veterans.!® This pool of skilled, motivated, and highly disciplined
workforce isone of the greatest assets available to the state’s employers. When respondingto or
preparingfordefense industry adjustment, retainingthese men and women in the state should be a
major priority.

While defense communities are acutely aware of the unique skillsets of military personnel,veterans of
working age are not commonly targeted orleveraged through intentional programming. Missouri
currently has the Show-Me Heroes program that helps connect members of the National Guard and
othermilitary personnel with businesses. This program s a good start and the state couldincrease its
effortsinassisting veterans with skill development, job placement, and especially entrepreneurship.

Entire economicdevelopment strategies can be created around leveraging veteran talent across
industries as they diversify. Developing veteran communitiesinto thriving contributors to the local
economyincludes better understanding the veteran population and what they have to offer, aswell as
encouragingentrepreneurialgrowth amongveteransin support of small businesses. Each of these

18 US Small Business Administration. (n.d.). STEP Builds Upon Prior Success. Retrieved June 14, 2017, from
https://www.sba.gov/offices/headquarters/oit/spotlight

19 Accordingto US Census American Community Survey (ACS) 5-Year Estimates from 2015 (Table S2101), Veterans
make up 9.8% of Missouri’s AdultPopulation;this compares toa national average of 8.3%.
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strategies focus on growing and maintaining aveteran workforce through alignment with industry
needs.

One tangible step the Partnership could take to promote veteraninthe workforce would be to hire a
Veteran Employment Representative (VER). Thisindividual could be responsible for promoting the
advantages of hiring veterans to a variety of organizations such as businesses and business/employer
associations. This couldinclude leading seminars foremployers about the benefits of hiring veterans. A
VER could provide direct services to veterans such as conducting job search workshops and establishing
jobsearch groups. AVER could also coordinate with unions, apprenticeship programs, and businesses to
assistveterans with job placement or placementinto training programs. Much of the job would also
require coordinating with other Veteran oriented agencies to understand otherservices thatare
available and communicate those to employers and veterans, such as; Disabled Veterans Outreach
Program (DVOP), Local Veterans' Employment Representatives (LVER), the Department of Veterans'
Affairs (DVA), and County Veterans Service Officers (CVSO).

Two additional programming options to target Veteransin the workforce are listed below:
Potential Program 1. Veteran’s Assistance Program

The Partnership could create a program on its own, or in partnership with Missouri’s Workforce
Development Boards to assist veterans with job placement and skill enhancement. Services thata
veteran assistance programs can provide include:

e Assessmentof current skills

e Developmentofindividualemploymentplans

e Developmentofjob interview and resume writing skills

e Help place veteransin federally funded training programs

e Information and referralservices

e Jobtraining and placement

e Jobretention services

e On-the-jobtraining

e Personalized career consulting and planning

e Monitoring job listings from federal agencies and federal contractors to assist veterans with
referrals to these jobs

The Partnership or workforce boards could leverage relationships with local colleges, universities, or
community colleges to help connect veterans to educational opportunities. At the state level, these
services could be offered at all of Missouri’s fourteen Local Workforce Development Area Regions.
The Partnership could also create this program without assistance from the Missouri Workforce
System; however, it likely would not be as impactful at a statewide level without leveraging the
American Job Centers.

Potential Program 2. Veteran’s Apprenticeship Program

The Partnership should also play a role in advocating for, and helping develop, new military focused
training or apprenticeship programs. Working with the ap propriate officials such as leadership from
the Missouri Workforce Development Board, the Partnership could consider developing a military
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focused apprenticeship program. This program could focus on individualskill sets and optimally
matching those skills to private sector workforce needs. A specialization of this program could be
transitioning veterans to the private sector. Veterans and military personnel develop a syntax and
concepts that are unfamiliarto the average civilian. An apprenticeship program specialized for
veterans could more efficiently bridge communication gaps and skill matrices to better transition
veterans into the private sector. Linking veteran workforce programs with the DoD’s SkillBridge could
also be beneficial as it focuses on transitioning service members into civilian jobs utilizing skills and
abilities that translate well from soldiers’ military occupational specialty code (MOS code).
Apprenticeship and occupational recruitment can be streamlined by identifying talent and matching
these skills with the appropriate civilian career.

Recommendation 11. Develop a University-Housed Innovation Center

St. Louis has a strong presence of R&D universities, private businesses, and public partnerships. There
are opportunities forlinking these assets, which include: utilizing the Innovation Centerthatis already
underdevelopment, working to strengthen and grow these relationships, and to act as an incubatorfor
creative technologies and manufactured goods. Also, the Partnership could develop aninnovation
center presence intwo ways. One way is to expand currentincubatoror innovations programs and the
otheris toleverageits partnership with the CortexInnovation Community.

The Partnership overseesoris affiliates with, anumber of innovation centers and entrepreneurship
programs, these include:

e STLVentureWorks-Grand Center
e HelixCenter

e STLVentureWorks-South County
e STLVentureWorks-Wellston

e STLVentureWorks-West County

The Partnership could work to have one of these locations focus specifically on R&D projects related to
defense, aviation, manufactured goods, and enabling technologies. Businesses at this center may be
focused onfederal contracting or commercialization, but the innovation center program could push
themto explore opportunities in the market to promote diversification. This again would rely on
relationships with PTACS and in-house consulting opportunities offered by the Partnership. The
Partnership could also leverage relationships with St. Louis’s R&D universities. A university presence
such as Washington Universitywould greatly benefit the R&D capabilities of aninnovation center.

The Cortex Innovation Districtis a 200-acre premierinnovation hub located in St. Louis, Missouri, and
provides an opportunity forinnovation partnerships. Boeing has recently located Ventures, its start-up
unitfor defense, space, and security in Cortex’s Innovation District. Venturesislooking toinnovate
outside its specialty of aircrafts and defense. Cortex presents astrong opportunity to advance R&D
related industriesin St. Louis. The Partnership could collaborate with the Cortexby identifying promising
companiesrelatedto defense or R&Din general. The Partnership could work with the appropriate
leaders at Cortex to engage businesses in the Cortex Community. This could benefit the businesses as
Cortex has a variety of resources related to the cutting edge of R&D and has partnerships with leading
researchinstitutions.

Page |16



https://dodskillbridge.com/
http://cortexstl.com/

1. Strategic Recommendations

Missouri Defense Supply Chain Mapping Project

5 _________________________________|
Developing new technologies through small to medium sized defense companiesis necessary to
strengthen the defense industry and create less defense dependence overall. Cortex possesses the
resources necessary to enable new technology developmentin small and medium sized businesses. The
Partnership could emphasize the importance of diversifyingthe defenseindustry to the appropriate
leadership at Cortex and attemptto align them with statewide diversification efforts. Cortexcould be
encouragedtofocuson integrating more small and medium sized defense industries into its community
with the goal of encouraging the development of new technologies not necessarily related to defense.
The defense companies Cortex and the Partnership identify should have the potential to branch outinto
different markets, which could be determined based on the technologies these companies are
producing. Companies with DoD contracts for products that could be considered enabling technologies
are prime examples of which businesses tofocus on attracting to the Cortex Innovation District first.
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With an average of $10.5 billionin prime and subcontracts awarded each yearto companieslocated or
performing work withinthe state, the DoD has a large impact on Missouri’s economy. Though Boeing
receivesthe majority or Missouri’s DoD dollars, defense contracting directly affects over 600 industries
and over 25,000 businesses. Each of these businesses, inturn, purchases supplies and services from
otherbusinesses, many of which are located in Missouri, thereby leading to a vast and varied impact on
the state’s economy. Based on thorough analysis of defense contracting dataand subsequent economic
transactions within and outside Missouri, this study presents detailed findings on the scope and diversity
of Missouri’s defense economy. Based on interviews with defenseindustry leaders and insights from
otherregional and state-leveldefensereports, it then situates quantitative findings in the context of
regional economicdevelopment activities. Key findings from both of these activities are presented in the
Executive Summary and the Strategic Recommendations section of this report.

Government contracting can be segmentedin avariety of ways, and this report strives to analyze each
of these segmentations. By geographiclocation, the reportincludes both contracts given to companies
with physical addressesin Missouri and contracts given to companies wh o perform their contract work
within the state. Of course, companies can meetboth criteria:

81.2% of all Missouri contact dollars are given to companies that are both located within and
performing work within the state.

However, strong contracting linkages can be found between Missouri and states like Texas, California,
Kansas, lllinois, and Virginia. On top of geographicconsiderations, the reportalso considers two tiers of
contracting: first-tier “Prime” contract recipients and second-tier “Sub” contract recipients. Prime
contracts make up 86.9% of Missouri’s four-year contracting activity, but some companies receive the
majority of their DoD revenue from subcontracts.

Of the $10.5 billioninannual DoD contracting that impacts Missouri, most of it is concentrated injusta
few companiesandindustries. Atthe industry level, Aircraft manufacturing represents 33.5% of all
Missouri DoD contracting, while Commercial and Institutional Building Constructionis the second largest
industry at9.2%. By broad industry sector, 65.0% of all Missouri DoD contracts are for Durable Goods
Manufacturing. Contractingactivity is also highly concentrated geographically, as the majority of
Defense contracting companies are located and performing work in the St. Louis region (MEDC Region
5). Much of this concentrationis due to the influence of just afew companies:

Boeing receives an average of 56% of all Missouri DoD dollars, while DRS Sustainment Systems
and Express Scripts come in second and third at about 7% each.

As the country’s second-largest defense contractor, Boeing has alarge presence within the St. Louis area
and across the state. Its primary activity is Aircraft Manufacturing, butit also participatesin Aircraft
Parts Manufacturing; Ammunition Manufacturing; and Engineering Services, among others. Because of
Boeing’s outsized influence on Missouri’s economy, itisimportantto monitor how the relocation of its
defense headquarters and otherdefensetrendsinfluence itsin-state contracting activity.
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Missouri’s defense economy, however, should be understood as notjust prime and subcontractors but

those companiesand industries that supply them. By analyzing total contracting revenue and calculating
each industry’s reliance on defense revenue forits total Missouri sales,

TPMA identified 73 Key Contracting Industries that represent 95.7% of Missouri's defense
activity.

Eleven of these industries are more than 80% dependent upon DoD funds fortheirtotal sales statewid e
and 37 of them are in the Durable Goods Manufacturing Industry Group. By identifying suppliers to
these industries, TPMA isolated key upstream nodes in the Missouri Defense Supply Chain. Among these
suppliers, Missourisuccessfully retains upstream revenue for Corporate Management Offices and
Guided Missile/Space Vehicle Manufacturing. On the other hand, the state imports a significant portion
of products related to Aircraft Engine Manufacturing and Semiconductor Manufacturing. Appendix C
providesan overview diagram of Missouri’s supply chain strengths and weaknesses. Similar diagrams for
segments of the defenseeconomy can be foundinthe Detailed Upstream Analysis section. These
diagramsreveal the Transportation Equipment Manufacturingand Management of Companies and
Enterprises sectorsto be particularly important suppliers to Key Contracting Industries. Both of these
industries are large suppliersto heavily defense-dependentindustries, meaning that they could be
impacted by defense revenuevolatility.

TPMA’s consultingteam also analyzed the purchasing organizations of Defense contracting companies
or, inotherwords, the “downstream nodes”. DoD contracting offices are the primary purchasers of
Missouri’s defense goods and services. Some contracting offices in Missouri, like the Army Corps of
Engineers—Kansas City and Ft. Leonard Wood, provide significant funding for Missouri defense
contractors. However, these offices are somewhat overshadowed by purchases from offices in states
like Ohio, Maryland, Alabama, Colorado, and Pennsylvania. In addition to sales to the U.S. DoD, Missouri
companiesalso export defense-related commodities to countriesin North America, Asia, and Europe.
The top three recipients of these exports are Canada, Japan, and Mexico.

Because of defense revenuevolatility, the Defense Diversification Opportunities section explores
possible alternative markets for current suppliers of defense contracting firms. Based on supply chain
models, these industries—both within and outside Missouri—may be easy targets for purchasing
currentdefense inputs.

Top markets for defense diversification include Light Truck and Utility Vehicle Manufacturing;
Software Publishers; and HVAC Equipment/Refrigeration Equipment Manufacturing.

Similarthemes of diversification werealso echoed in stakeholderinterviews. Though industry leaders
are aware of the currentreliance on Boeing, and defense contractingin particular, many desire to
diversify their markets while remaining specialized in their production. These interviews also identified
areas of strength within the state’s defenseeconomy. There is astrongappetite for collaboration, which
works well with the state’s technically skilled workforce. Still, there are opportunities to reduce
regulatory burden, reduce braindrain, and increase research or capital investment.

Lastly, the results of thisreport were linked with initiatives underway at the regional level. The defense
economyistiedto many targeted clusters throughout the state, including Advanced Manufacturing,
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Information Technology, and Professional Services. For Advanced Manufacturing, thereis momentum
behindincreased marketing of the St. Louis region’s strengths and provision of additional economic
developmentresources. There is also momentum behind defense industry diversification. Thisincludes
identification of international markets —like Australiaand Egypt—fordefense exports, aswell asa
concurrentdefense research project for the State of lllinois. Overall, continued collaboration between
these initiatives can be complemented by the recommendations proposed in thisreport. Through
Connecting, Enabling, Coaching, and Programming, Missouri can build onits current aerospace and
advanced manufacturing strengths to build abetter future forits companiesandits citizens.
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Summary

The DoD contractingindustry in Missouriincludes avastarray of Missouri-based companiesand
companiesthat perform work within the state. The data presented here indicate that there are
significant opportunities for the Partnership and other state economicdevelopment organizations to
connectexisting contractors, and to connect with contractors who have a limited presence in the state.

Military installations and DoD contractors engage in regular business interactions with states across the
US. Missouriisthe by far the most frequently location of performance for Missouri-based firms,
followed by Kansas and Texas. Locations outside of the state from which Missouri military installations
purchase a significantdegree of goods and servicesinclude California, Virginia, and Texas.

TPMA’s consultingteam’s use of contracting data by industry, product service code, and company all
show that Boeingis the largest player within the state, which overtime hasled to a constellation of
supporting companies that support Boeing but rarely compete with them on major defense contracts.
Boeingis primarily engagedin manufacturing work butitalso conducts a small degree of servicesand
R&D work as well. The level of DoD contracts won by Boeingvaries yeartoyearbut there hasbeenno
significant trend of Boeing performing more of its contracts out-of-state from FY13-16.

Approximately 85% of DoD contracting companiesidentified within Missouri are classified as small
businesses, but small businesses made up roughly 16% of all awarded contracts. Thisindicatesthat
while small businesses make up the majority of those awarded defense contracts, the actual value is
much lower.

Explanation of Geography Related to DoD Contracting Data

Defense contracting dataare detailed and highly nuanced, which on the one hand produces arich data
source for analysis but also presents many questions about the appropriate way to categorize and
analyze these data. Defense contracts provide atleast three (sometimes more) geographiclocations for
each contract including the following:

e Contracting Office. Location of the DoD installation that purchases the product orservice
e Contract Location. Principal location of the company ordivision thatis awarded the contract
e Place of Performance. The principal location where work is performed by acompany

As one wouldimagine, there is significant geographic clusteringamong these distinct categories.
Defense contractors and subcontractors tend to locate around military installations so they can visit
sitesand develop relationships with defense organizations. Generally speaking, contractorsalsotend to
performwork neartheircorporate headquarters to reduce transportation costs; thisis especially true
for small and medium sized businesses. Though these trends may be generally true, it does not explain
the behaviorof all small and medium sized companiesand it does notadequately explain the behavior
of large firms. Large companies will frequently have adivision or headquarters office in one city, and
perform maintenance and services work on-siteat a military installation. Large companiesalsotend to
have multiple manufacturinglocations throughout the globe, determining where to produce and
assemble products based on efficiencies and company strategy. Striking the right balance with these
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datais particularly important for Missouri, considering Boeing’s recentannouncement thatits Defense,
Space & Security business unitis relocatingits headquarters to Arlington, Virginia throughout 2017.2°

Due to these nuances, TPMA’s consulting team parsed contracting datain several different ways
dependingonthe purpose of each component of ouranalysis. A general description of how TPMA’s
consultingteam leveraged these datafordifferent purposesis listed below:

Whenidentifying businesses to participate in regional collaborations and industry councils,
contract location is the most important because these companies have aclear presence within
the regionincludinginfluential C-suite executives.

When seeking to assess regional economicimpact, place of performance is the preferred
method foranalyzing data, because the highest number of employees willbe engaged at that
site forthe duration of the project.

When analyzing supply chains, both contract location and place of performance are significant.
It isimpossibleto say with precision whether productioninputs will be sourced closertoa
company’s corporate headquarters or the place of contract performance. The answer varies
based on the unique situation of the companyin question. Forthisreason, when analyzing
supply chains TPMA’s consulting team examined both contract location and place of
performance to cast a wide net of defense companies engaged in commerce within Missouri.
When analyzing defense dependency, once again, both contract location and place of
performance are used. The reason forincluding companies by place of performance is clear,
these contractors perform work and pay workersinthe process, whichis exactly the population
we are intendingto monitor with defensedependency analysis. There is also warrant for
including companies by contract location. DoD contracting data only identifies primary place of
performance, however, companies that list their primary place of performance outside of
Missouri could be engagedin some degree of manufacturing and assembly within the state.

20 Brown, L. (2016, December 13). Boeing moving defense HQ from St. Louis to D.C. area. Retrieved June 8, 2017,
from http://www.stltoday.com/business/local/boeing-moving-defense-hg-from-st-louis-to-d-c/article 029c405¢c-

5f9b-5445-9008-3f8084708306.html
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Economic Development Strategies Related to Geographic Location of Contracts

To furtherassistin digesting this complicated data, the chart below demonstrates several quadrantsin

which all defense contractors can be classified. The two axesindicate whetherthe work was contracted

and performed within the state. Listed in each quadrantis the recommended economicdevelopment
strategy for businesses in that category, except forthe bottom right box which relates to companies that
have no current presence within Missouriand are therefore not considered a high priority.

Figure 3.1: Economic Development Strategies Based on Contractors’ Geographic Characteristics

Contracting Location
In-State Out-of-State

Recruit additional
Retain & Grow manufacturing to
Missouri

In-State

Draw more
manufacturinginto
state

Place of Performance

Out-of-
State

For businesses contracting work in-state and performing work in state, the strategy is most clear. Ensure
that economicdevelopers understand the needs of these businesses and addressthem so these
companiesare not considering leaving the state orexpanding elsewhere.

When contracts are owned by in-state companies and performed out-of-state, the situation is
somewhat nuanced. Certain contracts make more logistical senseto be executed elsewhere, particularly
whenitcomesto maintenance, installation, and construction services occurring ata particularly military
installation. Forexample, a Missouri based construction company obtained a $49 million contract for
“repair of a hospital of infirmary” in Okaloosa County, Florida. One cannot reasonably expect a building
to be transported to Missouri forthe duration of its repair. On the other hand, there are also
manufacturingand R&D companies that theoretically could perform their operationsin Missouri but
choose notto. These are the cases where economicdevelopment organizations could meet with
businessestodiscuss whatislacking within Missouri thatis preventingthem from performing those
contracts in state. For one example, in FY16the World Wide Technology Corporation (WWT) of
Maryland Heights, Missouri performed a $13.8 million contractin Harford, Maryland, forthe
development of an automated data processing (ADP) software.??

21 Given NAICS codeis 334111:Electronic Computer Manufacturing and the given Federal ProductService Code is
7030: ADP Software. Further details aboutthe particular contractwould need to be discussed with WWT.
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When contracts are owned by companies that are out-of-state but performed in-state, this may be the
most difficult situation to act upon. The influential executives at those companies are notlocatedin
Missouri, and may have little knowledge of its assets. Nevertheless, more than likely there are some
executivesstaff fromthese businesses who spend time in the state in orderto supervise the performance
of these contracts. Furthermore, businesses that perform workin a differentlocation from their place of
contract are often large-scale defense contractors that have significant operations in multiple states,
and therefore may have little loyalty to a particular geographicarea. The recommendation for such
situationsisforeconomicdevelopersto use whateverreasonablein-roads that exist toinitiate
conversations about the performance of future defense contractsin Missouri.

Annual Contracting Trends

Includingall contracts from DoD to companies eitherlocated or performing work in Missouri, the state
has averaged around $10.5 billion in contracting each of the past four fiscal years. Of this total, 86.9% of
contracts are prime contracts, with the remaining portion goingto Tier| subcontractors, which describes
companiesthat provide adirect product or service in assistance to the prime contractor. Importantly,
prime contractors are not required to report Tier Il subcontracts, or subcontracts below $25,000 in
value, so subcontracting figures are likely to be somewhat underestimated.?? Figure 3.2 displays trends
in each of these contracting categories overtime. From FY13-16, contractingin Missouri has been
somewhat volatile, with subcontracting peakingin FY14and prime contracting peakingin FY 16.

Figure 3.2: Prime and Subcontracts Performed or Located in Missouri, FY13-16

DoD contracts average $10.5 billion, with the majority of funding going to
prime contractors

FY13 Fyld F¥15 FYle

W Prime Contracts W Subcontracts

514
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5B

56
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22 Additionally,a 2014 Government Accountability Office (GAO) report that tested the consistency of prime
contracting data was unableto assess subcontractinformation, so thereliability of subcontracting data has not
been proven. For the full report, see GAO (2014). Data Transparency: Oversight Needed to Address Underreporting
and Inconsistencies on Federal Award Website. For more information on contracting data consistency, see

AppendixA.
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Figure 3.3 breaks down the $10.5 billion combined average over the past fourfiscal yearsin terms of

where prime and subcontractors are located or performing work. From FY13-16, the majority of

Missouri DoD activity (81.2%) consisted of Missouri-based companies performing contracts at locations
within the state. In comparison, $1.56 billion annually (or 14.8%) consisted of Missouri-based companies
performing work outside the state. Lastly, non-Missouri companies performed $420 million each year

within the state; this represents around 4% of all Missouri contracting activity.

Figure 3.3: FY13-16 Average Annual Contracts by Place of Performance and Contract Location

Contracting Location
In-State Out-of-State

S8.52 Billion S0.42 Billion

In-State

$1.56 Billion

Place of Performance

Out-of-
State

In total, Missouri-based companies performed $34.1 billion of DoD contracts within the state from FY13-
16. Asdemonstrated by Figures 3.4and 3.5, this far overshadows the impact of companies from other
states on the Missouri defenseeconomy. Forexample, Figure 3.4demonstrates that Missouri-based
companies performed over $500 million of DoD prime and subcontracts in Kansas and Texas from FY13-
16. Most of work performed in Kansas was contracting by Fort Leavenworth orthe Kansas City Army
Corps of Engineers, while the majority of work performed in Texas was contracted for by the Fort Worth
Army Corps of Engineers. Other neighboring states, like lllinois, Kentucky, and Tennessee, also received
substantial work from Missouri companies, with over $100 million in contracts overthose fouryears.
However, no state approached the $34.1 billion that Missouri companies performed within theirhome
state overthat span of time.
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Figure 3.4: Value of DoD Work Performed Outside Missouri by Missouri Companies, FY13-16

Missouri-based companies performed over $500 million of DoD prime and
subcontracts in Kansas and Texas
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MNone
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I $100 million to $500 million
B $500 million to $1 billion

4’.'

Anotherinteresting point of comparisonisto review how otherstates’ workis distributed between the
three categoriesdemonstratedin Figure 3.3. In the state of Indiana, where TPMA’s consulting team
recently completed asimilar project, aslightly lower proportion of contracts were to companies located
in-state thatalso performed the contractsin-state (81.2% for Missouri and 73.2% for Indiana). The more
substantial difference isthatin Indiana had almost twice as many contracts performedin-state and
contracted out-of-state as those contracted out-of-state and performed in-state. On the otherhand, in
Missouri, the ratiois nearly fourto one in favor of work contracted in-state and performed out-of-state.
Like Missouri, Indiana has a strong base of manufacturers that make it a good candidate forexecuting
DoD manufacturing contracts. However, it does not host one of the nation’s largest DoD contractors, so
much of the work performed there is contracted out-of-state. The difference makes the importance of
Boeing within Missouri clear. Boeing controls much of the DoD contracts, whetherthey are performed
in-state ornot.

Of the $34.1 billion in DoD contracts performed by Missouri based companies, approximately $22.8
billion, or 66.8% is attributable to Boeing. While Boeing keeps asignificantamount of manufacturing
withinthe state, itis not a trend that the Partnership should rely on, especially considering trends
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regarding the announced transitions within DoD from the current manufacturing of the F-16, F/A-18 to

the nextgeneration of combataircraft (F-22 and F-35).23

Evenlessactivityis performed within Missouriby companies located in other states. In this category, the
top contributors are companiesin California, Virginia, and Texas, respectively. However, no state had
more than $213 million performed within Missouri from FY13-16. Of course, this does not mean that
DoD activityis not happeningin otherstates, justthatlarge defense contractorsin otherstates are not
participatingin Missouri’s defense economy to the same degree as Missouri-based companies.
Additionally, because many large DoD contractors have branch locations across the country, many
contracting companies with locations within the state may have theirheadquarters elsewhere.

Figure 3.5: Value of DoD Work Performed in Missouri by Companies in Other States, FY13-16

Large defense contractors in other states are not participating in Missouri's
defense economy to the same degree as Missouri-based companies

[ Mot Applicable
None

[ $1to $2.5 million
[ $5 million to $25 million

[ 525 million to $100 million
B 5100 million to $225 million

23 Defense Adjustment and Advanced Manufacturing, May 2016, AECOM. Retrieved May 19,2017, from
https://stlpartnership.com/wp-content/uploads/2017/04/St-Louis-Report-FINAL-PRINTABLE.pdf
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Industry Trends
The directimpact of DoD contracting on Missouri is highly concentratedinjustafew industries. Chief
amongthemis Aircraft Manufacturing, which received over $14 billion in prime and subcontracting from
FY13-16—33.5% of all Missouri contracting activity. The top 10 industries are shownin Table 3.1. The
second-most Missouri contracts were awarded for Commercial and Institutional Building Construction,
followed by Other Aircraft Parts and Auxiliary Equipment Manufacturing. Some of these industries
primarily receive prime contracts —like Aircraft Manufacturing and Ammunition Manufacturing, while
others—like Guided Missile and Space Vehicle Manufacturing receive more subcontracts.

Table 3.1: Top 10 Industries with DoD Contracts Performed or Located in MO, FY13-16

Total

Prime

NAICS Ind Descrinti Ind G Contracting,  Contracts, Su?ﬁ)gt{zgcts,
ndustry Description ndustry Group "y a7y, V1316 13-
o o (millions)
(millions)  (millions)
336411 Aircraft Manufacturing Durable $14,076.6 $13,922.0 $154.6
Goods
Manufacturing
236220 Commercial and Institutional Building Construction & $3,880.4 S$2,097.4 $1,783.1
Construction Extraction
336413 Other AircraftParts and Auxiliary Durable Goods $3,738.0 $3,713.2 $24.8
Equipment Manufacturing Manufacturing
336414 Guided Missileand Space Vehicle Durable Goods $3,199.0 $655.5 $2,543.4
Manufacturing Manufacturing
332993 Ammunition (except Small Arms) Durable Goods $2,212.5 S$2,189.4 $23.1
Manufacturing Manufacturing
541330 Engineering Services Information, $2,030.7 $1,978.8 $51.9
Professional, &
Scientific
446110 Pharmacies and Drug Stores Other Services $1,539.0 $1,539.0 $0.0
& Trade
332992 Small Arms Ammunition Manufacturing Durable Goods $1,197.6  $1,195.9 S1.8
Manufacturing
524114 Direct Health and Medical Insurance Finance, $1,087.5 $1,087.5 S0.0
Carriers Insurance, &
Management
334511 Search, Detection, Navigation, Durable Goods $724.8 $702.0 $22.9

Guidance, Aeronautical,and Nautical
System and Instrument Manufacturing

Manufacturing

Table 3.1 also shows the industry group correspondingto each of the top 10 industries. Theseindustry
categories were assigned to each industry based on their corresponding 2-digitand 3-digit sector-level
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classificationsin the North American Industry Classification System (NAICS).?* Based on this

categorization, eightindustry groups were created, as shownin Table 3.2. Amongthe top 10 industries
inTable 3.1, six belongtothe Durable Goods Manufacturing group. Asshown in Table 3.2, thisindustry
group received far more DoD contracts from FY13-16 than any otherindustry sector. Despite Aircraft
Manufacturing’s overall dominance, thisindustry group is also somewhat diverse; a total of 202

industries within this group received atleast one DoD contract inthe last fouryears. Following Durable
Goods Manufacturing, the Information, Professional, & Scientificand Construction & Extraction industry
groups are second and third in total contractingin Missouri.

Table 3.2: FY13-16 Contracting by Defense Industry Group

Total Contracting, FY13-  Numberof Unique Industries

Industry Group 16 (millions) Receiving Contracts
Durable Goods Manufacturing $27,310.4 202
Information, Professional, & Scientific $4,917.3 57
Construction & Extraction $4,721.3 46
Other Services & Trade $2,757.6 169
Finance, Insurance, & Management $1,087.5 2
Admin, Support, & Waste Management $548.7 43
Non-Durable Manufacturing $397.6 79
Transportation, Warehousing, & Utilities $267.1 33
Unclassified -$1.5 N/A
All Industry Groups $42,005.9 632

Figure 3.6: FY13-16 Contracting by Defense Industry Group

Durable Goods Manufacturing
receives the majority of total
contracting when compared to
all other industry groups

24 Each category was delineated primarily atthe 2-digit NAICS level. Admin, Support, & Waste Management
includes 56 and 92; Construction & Extractionincludes 11,21, and 23; Durable Goods Manufacturingincludes 321,
327,and 33; Finance, Insurance, & Management includes 52 and 55; Information, Professional, & Scientific
includes 51 and54; Non-Durable Manufacturingincludes 31 and322-326;and Transportation, Warehousing, &
Utilities includes 22,48,and 49. Other Services & Trade is a miscellaneous category thatincludes 42-45,53,61, 62,
71,72,and 81.
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In addition to assigning contracts anindustry code, the DoD also assigns each contract a Federal Product
or Service Code (PSC). These alphanumeric codes describe specificactivities performed for government
contracts ina more detailed mannerthanindustry classifications. They are grouped intothree types:
Products, Services, and R&D. Table 3.3 shows the top 10 contracting codes for prime contracts.?®
Overall, the top PSCis for production of fixed wing aircraft, followed by Bombsand Other Medical
Services. Amongthe top 10 PSCs in Missouri, six are for products and four are forservices. The top R&D
activity during this span was for Weapons — Advanced Development, 24" overall with $206 millionin
total contracting. To maintain relevant and cutting edge in DoD contracting, the Partnership should
pursue the innovation activities fromthe recommendations section toincrease the degree of activity in
R&D contracts within the state.

Table 3.3: FY13-16 Contracting by Federal Product or Service Code, Prime Contracts Only

Total Contracting, FY13-16

PSC FPS Description Type of Code (millions)
1510 Aircraft, Fixed Wing Product $13,499.5
1325 Bombs Product $2,048.2
Q999 Other Medical Services Service $1,692.2
1680 Miscellaneous Aircraft Accessories Comps Product $1,637.2
1560 Airframe Structural Components Product $1,549.2
1305 Ammunition Through 30 Mm Product $1,194.4
Q201 General Health Care Service $1,104.7
Y1DA Construction of Hospitals and Infirmaries Service $686.5
K016 Mod of Aircraft Components Service $498.1
1410 Guided Missiles Product $461.0

Company Trends

From Fiscal Year ‘13- ‘16 there were 2,552 businesses operating within Missourithat were awarded
defense contracts. The following Company Trends analysis will examine company characteristics in order
to provide the Partnership with datato assist with future programmingto support companiesthatare
contracting with the defense industry. This analysis will examine companies:

e By primaryindustry sector

e C(Classifiedasimportersand/orexporters

e (Classifiedassmall businesses

e C(Classifiedaswomanand/or minority-owned
e By awarded contract value

This data will help the Partnership determine how best to assist Missouri-based businesses that have
opportunities to contract with DoD. The 2,552 businesses are aggregated into eight broad industry
sectors. The majority of businesses fall within Other Services & Trade (27.7%) and Durable Goods

25Since prime contractors arenot required to assign FPS codes to their subcontractors, data is only availablefor
prime contracts.
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Manufacturing (23.2%). However, when looking at the total value of awarded defense contracts, the
greatest percentage is found within Durable Goods Manufacturing, with 73.5% of all awarded contracts.
It should be noted that many of the defense contracts within this sectorare likely attributed to the
Boeing Company, which isamajor defense contractor operating within Missouri thatis primarily
classified asamanufacturer. Thus, Missouri workers within the defense sector will likely be impacted by
changes within DoD contracts related to manufacturing. However, there are emerging opportu nities
with small businesses contracting with DoD. Based on these trends, the Partnership should continueto
focus on assisting entrepreneurs and small businesses with securing DoD contracts.

Table 3.4: Missouri Businesses Awarded Defense Contracts FY13-16 by Broad Industry

Industrv Grou Number of Business % of  Total ContractValue  ContractValue %
y P Businesses Total FY13-16 (millions) of Total

Other Services & Trade 708 27.7% $3,111.5 7.7%
Durable Goods Manufacturing 592 23.2% $29,598.2 73.5%
Construction & Extraction 409 16.0% $4,198.6 10.4%
Information, Professional, & 342 13.4% $2,694.1 6.7%
Scientific
Admin, Support, & Waste 293 11.5% $119.1 0.3%
Management
Non-Durable Manufacturing 105 4.1% $374.5 0.9%
Transportation, Warehousing, & 58 2.3% $194.1 0.5%
Utilities
Not Identified2® 38 1.5% -$1.7 0.0%
Finance,Insurance, & 7 0.3% $.02 0.0%
Management
Total 2,552 100.0% 5$40,288.4 100.0%

26There are 38 companies that do not have an assigned industry code.
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Figure 3.7: Missouri Businesses Awarded Defense Contracts FY13-16 by Industry Group

Durable Goods Manufacturing receives over 73% of total DoD contract values

Businesses % of Total FY13-16 Contract Value % of Total
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In terms of sheernumbers, defense contractorsin Missouri tend to be small, privately-owned, and
acquire theirinputs from domesticsources. Most of the businesses from FY13-16 are classified as
privately owned, with 2,247 or 88.0% of all businesses?’. Around 5.3%, or 136 are known to be publicly-
owned. Lessthan 10% of the companiesare classified eitherasimporters, exporters orboth. Avery
small number, 45 (less than 2%), are foreign-owned.

Over85% of the companies are classified as small businesses—those with less than 100 employees.
However, these businesses received only 15.9% of all contract value. Thisindicates that while small
businesses make up the majority of those awarded defense contracts, the value of contracts they
receive is much lower. Part of this can be attributed to the large contract values awarded to Boeing.

27 Note, data specific to each company, such as public/private;small/large;import/export; woma n-owned, etc., is
not availablefor a small number of companies (for example 169 companies do not have data availableregarding
private/public ownership).Thus, totals will notalways equal 100%. However, the analysis provides anas accurate
census of these data characteristicsasis possible.
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However, asindicatedin 1. Strategic Recommendations, there are significant opportunities to not only
continue toinform small businesses within the state about opportunities to contract with DoD, but to

grow the amountawarded. Opportunitiesto address this include having the Partnership work with
exportassistance programs through the US Commercial Service (USCS) and the US Small Business
Administration’s (SBA) State Trade Expansion Program.

Table 3.5: Missouri Businesses Awarded Defense Contracts FY13-16 by Large and Small Businesses

Business Type Total Contract Value FY13-16 (millions) % of Total Contract Value
Large $33,826.8 84.0%
Small $6,391.4 15.9%
Not Classified $70.2 0.2%
Total $40,288.4 100.0%

Figure 3.8: Missouri Businesses Awarded Defense Contracts FY13-16 by Business Type

Defense contracts are mostly awarded to small businesses & large businesses receive the
majority of defense funding

Businesses % of Total FY13-16 Contract Value % of Total
85.5% Small
. Large 84.0%
Mot Classified

Comparedtothe 85.5% of contracting companiesthatare small businesses, only 300 (11.8%) of the
total 2,552 active establishments could be identified as havingafemale CEO, and only 208 (8.9%) were
identified as minority-owned. Furthermore, only 450 (17.6%) of establishments were identified as
women-owned. These women-owned businesses received just 4.0% of Missouri’s total value in defense
contracts. For these businesses, the majority receivingawards are classified as Other Services and Trade.
However, by contract value, the greatestamount awarded from FY13-16 was within Construction and
Extraction:
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Table 3.6: Missouri Businesses Awarded Defense Contracts FY13-16 Broad Industries by Woman-Owned Businesses

Numberof Woman- Total Contract Value % of Total Contract
Industry Group ) T

Owned Businesses FY13-16 (millions) Value
Other Services & Trade 122 $125.7 7.8%
Construction & Extraction 92 $921.8 57.1%
Durable Goods Manufacturing 82 $182.2 11.3%
Admin, Support, & Waste 74 $29.6 1.8%
Management
Information, Professional, & 57 $279.6 17.3%
Scientific
Non-Durable Manufacturing 15 $15.6 1.0%
Transportation, Warehousing, & 8 $58.5 3.6%
Utilities
Total 450 $1,613.0 100.0%

Because of data availability, these figures may underestimate true ownership statisticsamong defense
contracting firms. To provide context, we can look beyond contracting data to state -level statistics about
firm ownership fromthe U.S. Census. These statistics indicate that state-wide minority and women
business ownership may be lower within the industries in which defense contractingis common. Three
sectors of the Missouri economy received more than $2.0 billion in defense contracting from FY13-16:
Manufacturing; Construction; and Professional, Scientific, & Technical Services. According to the US
Census Survey of Business Owners, the 130,000 firms within these sectors (afigure which includes
defense contractors as well as non-contractors) had much lower rates of minority and women business
ownershipthanthe Missouri average. Given these trends within the industries that are receiving the
most defense contractingrevenue, itis likely that defense contracting firms are also disproportionately
male and non-minority owned.

Table 3.7: Ownership Characteristics of Missouri Businesses in Defense-Related Industry Sectors

NAICS Industry Sector Description Y 3-(1rgiﬁi%r:]tsr)actmg Total Firmsin Sector % Minority % Women
31-33 Manufacturing $27,708.0 11,173 6.3% 38.3%
23 Construction $4,700.2 63,860 7.4% 19.7%
54 Professional, Scientific,and $4,332.0 55,285 9.4% 42.0%
Technical Services
Total, Three Industry Sectors $36,740.2 130,318 8.2% 30.8%
Total, All Industry Sectors $42,005.9 480,084 13.4% 46.3%
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Lastly, as indicated in the recommendations, R&D projects offerameans for small and medium sized
businessestoassist DoDin developing new weapons systems and technologies that could build new

capacity for DoD manufacturing within Missouri. Businesses classified as R&D make up only 2.4% of all
Missouri businesses receiving contracts from FY13-16. Around 87% of businesses within R&D are

classified as small business, while around 14% are woman-owned. Businesses classified as R&D received
$154.78 million, or0.4% of all funding.

Boeing Company Contracting Trends

Behind Lockheed Martin, Boeingis the second largest defense contractor within the United States.2® The
company manufactures military aircraft, including the Apache, the Chinook, and Osprey, as well as
commercial aircraft such as the 787 Dreamliner. Boeing also manufactures satellites, missile defense
systems, and launch systems. Major customers include DoD and the National Aeronautics and Space
Administration (NASA).

Boeingoperates within several segments, including:

e BoeingCommercial Airplanes (including the 737, 747, 767, 777, and 787)
e BoeingDefense, Space & Security (BDS)

o BoeingMilitary Aircraft

o Network & Space Systems (N&SS)

o Global Services & Support
e BoeingCapital Corporation (BCC)

Boeing’s revenue reached $96 billion in 2015. This growth was due to a 10% increase in revenues from
the Commercial Airplanes segment. Boeingis aglobal firm, and salesincreased primarilyinthe O ceana
region, Europe, the Middle East, and China. Much of the company’s revenue growthis due tothe new
787 Dreamliner.

Anticipated cutbacks fromthe DoDis forcingthe company to focus more on technologiesinthe areas of
C4ISR (Command, Control, Communications, Computers, Intelligence, Surveillance, and
Reconnaissance), cyberand space technologies, special operations, and unmanned airborne systems
(USA).

In 2014, the company made two significantacquisitions, including Ventura Solutions (a company that
provides hardware and software engineering solutions, headquartered in Annapolis Junction, MD.) and
AerData Group B.V.(a company that provides aviation software solutions for lease management, engine
fleet planning, and records management, headquartered in the Netherlands). Of the two acquisitions,
VenturaSolutions may have the greatestimpact on Boeing’s Missouri operations, as the newly acquired
company will be a part of Boeing Network & Space Systems. ?°

28 Bysiness Insider. Accessed June 19, 2017, from www.buinessinsider.com/the-top-9-biggest-defense-contractors-
in-america-2016-5/#2-the-boeing-company-2

29 Boeing.com. Accessed June 19, 2017, from www.boeing.mediaroom.com/2014-06-27-Boeing-Acquires-
Government-Software-Development-and-Services-Firm-Ventural-Solutions
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Boeingisa major employerwithin the state, employing 37,324 across 44 locations?°. In Fiscal Year ‘16,

the company performed 6,263 contractsin Missouri, which represented 13.3% of all contracts.

However, by contract value, the total amount performed in state by Boeing was $7,758 million, which

made up around 76% of the value of all contractsin 2016. Major products manufactured by Boeing

within the state include the F/A-18, E/A-18and F-15. Because DoD is expected to move to the next
generation of combataircraft, such as the F-22 and F-35, this makes the state vulnerable to future

spending cuts related to current aircraft production.3?

Figure 3.9: FY16 In-State Performance by Contract Value

Boeing's Missouri contract
value is the significant
majority compared to the
value of all other contracts
performed in the state

The 6,263 contracts Boeing performed in state during FY16represented 31 NAICS codes across three
broad sectors, Manufacturing, Services, and R&D. These contracts were awarded by seven different
contractingagencies and 60 different contracting offices across 17 states. Manufacturing, specifically
Aircraft Manufacturing, made up the largestsector by funding. Engineeringand R&D make up a
relatively lower percentage of funding.

30 Hoovers.com, Dun & Bradstreet, accessed June 13, 2017.
31 pefense Adjustment and Advanced Manufacturing, AECOM, May 2016.
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Figure 3.10: Boeing In-State Performance Contracting by NAICS Sector FY16

Most of Boeing's in-state contracting is for manufacturing
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In additiontoin-state work, there were 1,854 contracts awarded in Fiscal Year ‘16 to Boeing that were
performed out of state. As with in-state performance, the largestamount by contract value wasin
Manufacturing, specifically Aircraft Manufacturing and Other Aircraft Parts and Auxiliary Equipment
Manufacturing.

Figure 3.11: Boeing Out-of-State Performance Contracting by Broad Sector FY16

Most of Boeing's out-of-state
contracting is for manufacturing,
followed by R&D and then Services

Table 3.8: Boeing Out-of-State Performance by NAICS, FY16

Industry Description Mfg R&D Sgryices T.o.tal

(Millions)  (Millions)  (Millions) (Millions)
Aircraft Manufacturing $77.5 $32.2 $0.0 $109.7
Other AircraftParts and Auxiliary Equipment Mfg. S44.9 $0.0 $S0.0 S44.9
Other Support Activities for Air Transportation $0.0 $0.0 $11.8 $11.8
Computer Systems Design Services S0.0 S0.0 S$5.4 S5.4
Engineering Services $0.0 $S0.0 $3.7 $3.7
Research and Development inthe Social sciences and Humanities $0.0 $3.2 $S0.0 $3.2
FlightTraining $0.0 $0.0 S1.9 $1.9

Historically, the number of contracts awarded to Boeing have mostly been performedin-state. From
FY13-16, the percentage of contracts performed out of state dropped from 22.5% in 2013 to a low of
17.6% in 2015. However, from FY15-16, the numberrose to 22.8%. Boeing’s recentannouncement that
itismovingits Defense, Space, & Security business headquarters to Arlington, VA throughout 2017 may
indicate thatthe trend towards out-of-state performance may continue. One way for the Partnership to
addressthisisto develop an exportassistance program similarto Virginia Leadersin Export Trade
(VALET) that would assist Missouri based businesses working within the defense sector.
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Table 3.9: FY16 Boeing In-State vs. Out-of-State Performance.

Contracts Performed Contracts Performed

Fiscal Year In-State OutofState Total % Out-of-State
2013 3,199 930 4,128 22.5%
2014 5,409 1,433 6,842 20.9%
2015 6,067 1,292 7,359 17.6%
2016 6,263 1,854 8,117 22.8%

Figure 3.12: Boeing In-State Performance vs Out-of-State Performance by Number of Contracts FY13-16

Boeing performs mostly in-state contracts
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However, whenlooking at the value of Boeing contracts performed out-of-state, the total awarded
amountis much lower. While the contracted value of work performed out-of-state was just over $180
millionin 2016, it represented 2.3% of the value of all awarded work performed by Boeing. By contrast,
the total number of performed out-of-state contracts was 22.8% in 2016.

Table 3.10: FY16 Boeing In-State vs. Out-of-State Performance by Contract Value

In-State Funding Out-of-State Funding

Fiscal Year (Millions) (Millions) Total (Millions) % Out-of-State
2013 $3,261.0 $177.1 $3,438.1 5.2%
2014 $4,687.3 $121.4 $4,808.7 2.5%
2015 $4,501.2 $217.1 $4,718.3 4.6%
2016 $7,758.2 $180.5 $7,938.7 2.3%
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Figure 3.13: Boeing In-State Performance vs Out-of-State Performance by Total Contract Value FY13-16

The majority of Boeing's funding comes from in-state contracts
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Top Contracting Companies

At the company level, Boeing dominates Missouri’s defense contracting. The implications of this
dominance will be examined more closely in this section, but Table 3.11 makesit highly evident. Of the
$42 billion Missouri-related DoD prime and subcontracting from FY13-16, Boeing participatedin $23.6
billion, orover56%.32 The vast majority of this was for prime contracts, as the company received nearly
$6 billion prime contracts each year. Thisis not true of the second largest contractor, DRS Sustainment
Systems, which received the majority of its $2.9 billion contract dollars from subcontracting. The fact
that many defense contractors will serveas both prime contractors and sub-contractorsindicates that
DoD contractors are willingto collaborate when it makes business sense. Further bolstering these
relationships through developing DoD contracting organizations may keep more DoD subcontracting
dollarsin-state. Othersignificant contractors shownin Table 3.11 include Express Scripts, Inc; Alliant
Techsystems Operations LLC; and Worldwide Technology Inc. The regional reports delivered along with
the supply chain map will highlight the specific geographiclocation of each of these businesses.

Table 3.11: Top 10 DoD Contracting Companies Located in Missouri, FY13-16

Total Average Average

Company Name City Contracting,  Annual Pr]me Annual .
FY13-16 Contracting  Subcontracting

(millions) (millions) (millions)
Boeing Company, The St. Louis $23,616.6 $5,901.7 $2.4
DRS Sustainment Systems Inc St. Louis $2,904.3 $98.1 $628.0
Express Scripts, Inc. St. Louis $2,626.5 $656.6 SO
Alliant Techsystems Operations LLC Independence $1,654.1 $413.3 $0.2
World Wide Technology Inc Maryland Heights $1,437.6 $342.6 $16.7
Clark McCarthy HealthcarePartners I St. Louis $666.3 $166.6 SO
Bart's Electric Company, Inc. Liberty $560.2 SO $140.0
Korte Construction Company St. Louis $350.5 $87.6 SO
J.E. Dunn Construction Company Kansas City $335.4 $83.8 S0
Kingston Environmental Services, Inc. Kansas City $275.1 SO $68.8

In additionto the large role that in-state companies play in Missouri’s DoD economy, out-of-state
companies contributed $420 billion to the state’s overall defense economyin the pastfourfiscal years.
The top 10 contractors from outside the state are shownin Table 3.12, led by ComputerSciences
Corporation (CA); Tsay/Ferguson-Williams, LLC (NM); and MW Builders (TX). Though the feasibility will
vary dependingonthe case, the Partnership and other state EDOs should considerinviting these
companiesto participate in the programs and events explained in the recommendations section, in
orderto learn more about the assets offered within the state.

32 pleasenote: the figurerepresents the proportion of total contracts both contracted and performed in Missouri
over this period. For contracts justperformed in Missouri, the proportionis higher (74%).
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Table 3.12: Top 10 Non-Missouri Companies Performing DoD Work within Missouri, FY13-16

Total Average Average
Primary ~ Contracting, Annual Prime Annual
Company Name . .
State FY13-16 Contracting ~ Subcontracting
{millions) (millions) {millions)
Computer Sciences Corporation California $169.5 $42.4 SO
Tsay/Ferguson-Williams, LLC New Mexico $130.0 $32.5 S0
MW Builders, Inc. Texas $68.7 S$17.2 SO
Caddell Construction Co. (De), LLC Alabama $35.2 $8.8 SO
Raytheon Company Arizona $32.6 $8.1 <$0.1
General Dynamics Ordnanceand Tactical Florida $29.1 s$7.3 S0
Systems, Inc.
K&K Industries, Inc. Michigan $27.4 $6.9 SO
Environmental Chemical Corporation California $26.1 $6.5 S0
CTS Cement Manufacturing Corporation California $25.6 SO $6.4
CB&I Federal Services LLC Louisiana $24.2 $6.1 SO

In additiontoanalyzingoverallindustry activity, itis also helpful to analyze how work is distributed by
companiesinvariousindustries. These datacanreveal whetherthere are multiple companies competing
for contracts or if they tend to be dominated by a small number of large companies. When asmall
number of large companies dominate defense contracts, this signals that diversification efforts are
particularly important because the loss of one business could have asignificantimpact on the region.
Thisis exactly the case in Missouri, where amongthe top five prime contracting industries, Boeing leads
infour industries. Intwo of the four industries, Boeing receives over 97% of Missouri’s DoD contracts,
and ittops 75% in all four.

The same isnot the case in the construction industry however. Within Commercialand Institutional
Building Construction Clark McCarthy Healthcare Partners Il and Korte Construction Company are the
top contract recipients. In thisindustry, prime contracts are much more evenly distributed than the
otherfour;the top two contractors account for less than half of all contracts.

Table 3.13: Top Contractors for the Five Largest Prime Contracting Industries in MO, FY13-16

Company Prime

Prime Contracting Industry Descrioti Prime Contracting,  Top Contractors Contracting withi % of
NAICS NAUSHY DESCIPRON  £y13.16 (millions)  withinNAICS -0 TN WIIN g5
NAICS (millions)
336411 Aircraft Manufacturing $13,922.0 1.Boeing $13,895.1 99.8%
Company, The
336411 Aircraft Manufacturing $13,922.0 2.Essex $13.1 0.1%
Industries
336413 Other AircraftParts $3,713.2 1.Boeing $3,608.8 97.2%
and Auxiliary Company, The
Equipment

Manufacturing
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Company Prime % of
0

Prime Contracting Prime Contracting,  Top Contractors

NAICS Industry Description  cyy314 (millions)  withinNAICS  Contractingwithin )
NAICS (millions)
336413 Other AircraftParts $3,713.2 2. Seyer $28.1 0.8%
and Auxiliary Industries, Inc.
Equipment
Manufacturing
332993 Ammunition (except $2,189.4 1.Boeing $1,725.8 78.8%
Small Arms) Company, The
Manufacturing
332993 Ammunition (except $2,189.4 2. Alliant $454.8 20.8%
Small Arms) Techsystems
Manufacturing Operations
LLC
236220 Commercial and $2,097.4 1.Clark $666.3 31.8%
Institutional Building McCarthy
Construction Healthcare
Partners Il
236220 Commercial and $2,097.4 2.Korte $339.4 16.2%
Institutional Building Construction
Construction Company
541330 Engineering Services $1,978.8 1.Boeing $1,529.5 77.3%
Company, The
541330 Engineering Services $1,978.8 2.Burns & S79.5  4.0%
McDonnell
Engineering

Company, Inc.

Similartrends are clearamong subcontract recipients. Though Boeingis not one of the largest
subcontractrecipients, contract awards are still highly concentrated with justafew companies within
the five largest subcontractingindustries. Among Guided Missile and Space Vehicle Manufacturing
Subcontractors, DRS Sustainment Systems was awarded 97.0% of all contract revenue. Similarly, Genesis
Environmental Solutions received 99.3% of all Industrial Building contract dollarsin Missouri from FY13-
16.

Once again however, the Commercial and Institutional Building Construction industry is more
competitive; Bart’s ElectricCompany, Inc. and Kingston Environmental Services, Inc. split just 46.5% of
the FY13-16 revenueinthisindustry.

Table 3.14: Top Contractors for the Five Largest Subcontracting Industries in MO, FY13-16

Subcontracting, Company

Subcontractin - Top Contractors S % of
9 Industry Description FY13-16 P Subcontractingwithin -~
NAICS o within NAICS 0 Total
(millions) NAICS (millions)

336414 Guided Missileand $2,543.4 1.DRS $2,465.9 97.0%
Space Vehicle Sustainment
Manufacturing Systems, Inc.

336414 Guided Missileand $2,543.4 2. Eaglepicher S47.9 1.9%
Space Vehicle Technologies,

Manufacturing LLC
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Subcontracting,

Company

H o)
SUbC:erCrthmg Industry Description FY13-16 Tongntractors Subcontracting within h of
T within NAICS . Total
(millions) NAICS (millions)
236220 Commercial and $1,783.1 1.Bart's $555.1 31.1%
Institutional Building Electric
Construction Company, Inc.
236220 Commercial and $1,783.1  2.Kingston $275.1 15.4%
Institutional Building Environmental
Construction Services, Inc.
236210 Industrial Building $198.1 1.Genesis $196.6 99.3%
Construction Environmental
Solutions, Inc.
236210 Industrial Building $198.1 2. Universal S0.8  0.4%
Construction Technologies,
LLC
541512 Computer Systems $180.2 1.Cerner $1379 76.6%
Design Services Corporation
541512 Computer Systems $180.2 2. WorldWide $20.3 11.3%
Design Services Technology,
Inc.
336411 Aircraft Manufacturing S$154.6 1.GKN $139.7 90.3%
Aerospace
North America
Inc.
336411 Aircraft Manufacturing S154.6 2. Seyer S2.3 1.5%

Industries, Inc.

Anotherway to analyze defense economy diversity is by looking at the number of Missouri businessesin
defenseindustries overtime. To assess these changes, TPMA’s consulting team utilized the National
Establishment Time Series Database (NETS), acomprehensive database of all business establishmentsin
each state overtime. Foreach business establishmentin operation since 1990, it catalogs the location,
industry classification, and year opened orclosed, among many other statistics. In orderto assess trends
inthe number of defense establishments throughout Missouri overtime, TPMA’s consultingteam
identified all establishments classified as belonging to the 10 largest defense industriesin the state —
those identified in Table 3.1 Figure 3.15 displays the number of Missouri establishments within these
industries that have closed and opened each year since 1990. These industries exhibited net business
growth nearly every yearfrom 1992 through 2008. As Figure 3.15 demonstrates, volatility increased
during the Great Recession, with business closings reachingits peak in 2009.3® However, a positive effect
followed the Great Recession, as business openings peaked in 2010. The number of Missouri businesses
inthese industries grew from 3,616 at the beginning of 1990 to 4,712 at the end of 2013 —after reaching
a peakof 5,214 at the end of 2011.

33 TPMA's analysisof data from the National EstablishmentTime Series (NETS) database.Includes all business
establishments located in Missourisince 1990 and associated with the 10 NAICS shown inTable 3.1.
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Figure 3.14: Missouri Business Trends in Top 10 FY13-16 Contracting Industries

Businesses closing and opening peaked around the GreatRecession
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4. Missouri's Defense Supply Chain

Summary

Thisreport expounds upon the contracting summary data providedin 3. MissouriDefense Contracting
Overview to outline the flow of goods from upstream suppliers and producers to defense contractors
and the US or foreign offices that purchase their products. It also examines the regional distributions of
contracting revenue through Missouri, and contracting data might be leveraged to diversify Missouri’s
defense economy.

Amongupstreamindustries—suppliers for defense contracting industries —Missouri is especially strong
in Business Services and Aircraft Manufacturing. However, some key supply chain components are
being heavilyimported from out of state. These componentsinclude aircraft engines, semiconductors,
and iron and steel milling, among others.

Additionally, analyzing supplychain flows among prominent defense industries revealed both defense -
dependentsections of the Missouri economy and places where DoD contracting supports targeted
clustergrowth. Upstream supplyingindustries that are supported by heavily defense-dependent
industries are potentially vulnerable to fluctuationsin DoD contracting re venue. For Missouri, the
Transportation Equipment Manufacturing sector and the Management of Companies and Enterprises
sector might be particularly impacted by defense contracting changes. On the otherhand, many
prominent DoD contractingindustries are part of targeted clusters and support cluster development
through their purchasing patterns. Advanced Manufacturing, which is being highlighted by both state
and regional economicdevelopment organizations, is particularly impacted. Itisimportant to note that
not all industries within the Advanced Manufacturing sector are affected by DoD contracting. Given the
proclivity of businesses in this clusterto utilize automation and advanced technologies, the Advanced
Manufacturingindustryis, in general, likely more resilient to negative economic stimulus than many
othertypes of manufacturing.

In terms of downstream impacts, the goods and services produced by Missouri’s defense companies are
beingsoldto DoD contracting offices across the country. In fact, five states come before Missouriin
theirtotal volume of defense contracts. Thislistisled by Ohio, Maryland, and Alabama. Goods are also
beingexported around the world. Among heavily defense-related industries, Missouribusinesses
overwhelmingly export theirgoods to Canada. Among Missouri’s DoD contracting offices, Fort Leonard
Wood and the Army Corps of Engineersin Kansas City both provided nearly $350 milliontoin-state
businesses. Overall, the Army Corps of Engineersin Kansas City provided nearly three times more
contracts than Fort Leonard Wood, butit gave most of its contracts to out-of-state firms.

At the sub-state level, the St. Louis region dominates defense contracting. It leads the state in total
contracts received, total revenues received, and total number of active defense firms. However, there
are some sectorsinwhich otherareas of the state lead the way. By contractor location, the Kansas City
regionreceived the most DoD contractsin Admin, Support, & Waste Management; Construction &
Extraction; and Non-Durable Goods Manufacturing, while Southwest Missouriled the way in
Transportation, Warehousing, & Utilities contracting. By location of contracts performed, Central
Missouri led the way in several categories.
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Lastly, while it may be difficult to diversify the sales of heavily defense-dependent contractors (like

weapons manufacturers) within Missouri, their suppliers may have more opportunities to sell to other
industries. Some potential downstream purchasers forthese productsinclude the auto industry, plastic
products, and air conditioning equipment manufacturing.

Supply Chain Overview

The firststep to diversifyingan economyis understanding how it functions, which includes an analysis of
the full supply chainthat supports defense contracts. Overall, DoD contracting activities and key trends
overtime are exploredin 3. MissouriDefense Contracting Overview, but defense contractingimpacts
Missouri’s economy wellbeyond dollars paid directly to defense contractors. Outside of prime and
subcontracting transactions, DoD activity has ripple effects on the jobsand incomesin many other
supportingindustries as well.

Government contractors are part of a broader defense supply chainthatincludes everythingfrom
extraction of raw materials to food and business services. Each component’s path through the supply
chain can be conceptualized as a flow of goods from “upstream” suppliers and manufacturers to
“downstream” defense consumers and purchasers of those goods. The diagram below depicts this flow
of goodsina simplified manner.

Figure 4.1: Simplified Supply Chain Flow Map

eRaw Materialsand Supplies eManufacturing eContracting Offices
eOtherlnputs eServices ePrivate Sector Businesses
eInternational Defense Allies

To understand the upstream and downstream nodes of the defense supply chain, connections must be
drawn from defense contractingindustries to the specificindustries—both in-state and outside
Missouri—thatsupply them, aswell asthe defenseagencies and offices that providethem with
contracts. The analysis that follows provide details about the top defense supplierindustri es, areas of
leakage to out-of-state firms, and paths from contracting offices to specificcontractingindustries. In
additiontothe analysis presented in this report, the regional reports delivered in tandem with this
report provide detailed statistics on each region of the state including the economic “ripple effects” of
DoD contracts in terms of jobs, earnings, and sales.
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Upstream Nodes

Key Contracting Industries

All analysis of upstream nodesis based on the initial list of Missouri’s top defense co ntracting industries.
Thislistidentified 73 key industries with either more than $5 million of annual contracting or greater
than 5% dependency on DoD contracts—meaning that DoD contracting makes up greaterthan 5% of the
industry’s annual state-wide sales.3* From there, TPMA’s consultingteam analyzed statistics about the
goods these industries purchase asinputs for production. Thisled toinformation about both supplier
industriesin Missouri and supplies thatare sourced from businesses outside the state (i.e. supply chain
leakage). Upstream nodes are explored on both an aggregate and individual basis. In the Top Supplier
Industries and Supply Chain Leakage sections, analysis is associated with all 73 industries combined,
rather than any particular DoD contractingindustry. Inthe Detailed Upstream Analysis section, the
supply chains of individual industries are compared to others withinindustry categories.

These 73 industries represent $10.1 billion, or 95.7%, of Missouri’s annual inflation-adjusted DoD
revenue. Thus, the upstream supply chain analysis based on these industries includes the vast majority
of all DoD contracting activity pertaining to the State of Missouri.

Tables4.1 and 4.2 provide detailed distributions of the 73 key defense industries by defense-
dependency and industry group. In addition, atable of key characteristics of all 73 industries is provided
in Appendix B. The majority of industriesin the list were more than 5% dependent upon DoD contracts
for theirrevenue in Missouri overthe pastfouryears. However, the list does contain 11 exceptions to
thisrule.®* Naturally, industries at the top of thislistin the >80%; 60-79.9%; and 40-59.9% groups should
receive greaterattentionin diversification efforts because theyare most vulnerableto adverse changes
in DoD contracting.

Table 4.1: Distribution of Key Defense Contracting Industries by Dependency Category

Dependency Category Number of Industries

>80% 11
60-79.9% 1
40-59.9% 4
20-39.9% 8
10-19.9% 22
5-9.9% 16
2-4.9%

1-1.9% 1
<1% 2
All Selected Industries 73

34 This dependency ratio was calculated based on estimates from multiplesources. Therefore, itinherently
contains somelevel of error. To accountfor potential variancein each individual estimate, dependency ratios are
discussed hereinbroad categories, rather than presenting raw estimates. However, the 5% dependency level is
viewed as a significantindicator of the relevance of DoD contracts for a particularindustry.

35 To be added to the selected listwith less than 5% defense dependency, anindustry must have more than $5
millioninannualinflation-adjusted defense contracting,and be in a key Manufacturingor Information,
Professional,and Scientific Industry.
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In additionto defense dependency categories, all contractingindustries were groupedinto eight
broadercategories, describedin 3. MissouriDefense Contracting Overview. The distribution of these
groups, along with the annual contracting revenue associated with each, is provided inthe table below.

Table 4.2: Distribution of Key Defense Contracting Industries by Industry Group

Average Annual Contract

Industry Group Values (FY13-16) Numberof Industries
Durable Goods Manufacturing $6,750.99 37
Information, Professional, & Scientific $1,196.20 15
Construction & Extraction $1,116.47 4
Other Services & Trade $525.03 7
Finance, Insurance, & Management $271.87 1
Admin, Support, & Waste Management $90.85 2
Non-Durable Manufacturing $80.68 6
Transportation, Warehousing, & Utilities $19.79 1
All Selected Industries $10,051.88 73

Top SupplierIndustries

Table 4.3 identifies the top 30 industries from which Missouri’s contracting industries make in-state
defense-related purchases.?® These industries have a strong presence in Missouri and are large suppliers
for the industriesin which DoD contractingis most concentrated. Toindicate the strength of the in-state
supply chainforeach of these suppliers this table also displays the percentage of those p urchases that
are in-state orimported from out-of-state.

Table 4.3 demonstrates that defense contracting supports alarge number of jobsinindustries across the
economicspectrum. Thisis particularly true with industries that have a long-term heritage within the
state that has allowed for the development of rich supply chains, such as Aircraft Manufacturing. Thisis
why clustering of industriesis such a popularand effective means of economicdevelopment. Atthe
same time, regions with highly mature economicclusters presentavulnerability, in thatif the revenue
withinasingle industryis reduced many otherindustries will be adversely effected as well. The
challenge with any effort at diversification, therefore, is to retain the unique strength of the region’s
industrial assetsyetatthe same time seek to reposition those assets to different uses.

Importantly, Table 4.3also indicates the portion of purchases within each industry that defense
contractors import from outside of Missouri. Thisindicates the degree to which supply chains are
clustered within the state. Forexample, Other Aircraft Parts and Auxiliary Equipment Manufacturing,
and Insurance Agencies and Brokerages, each have alarge degree of imports from out-of-state. This
indicates that defensecontractors largely source theirsuppliesinthese industries from outside
Missouri. However, industries with high proportions of in-state purchases should receive extra attention

36 To form a more realistic picture of defense-related supply chain purchases, modeled supplier connections for all
73 key contractingindustries were weighted by the respective industry’s total contractingactivity. This method
was used for all tables and figures in the Upstream Nodes section of the report.

Page |49




4. Missouri Defense Supply Chain
Missouri Defense Supply Chain Mapping Project

5 _________________________________|
inany diversification efforts. Some examples of these would be Guided Missile and Space Vehicle
Manufacturing; Aircraft Manufacturing; and Engineering Services.

Table 4.3: Top 30 Missouri Industry Suppliers for Key Contracting Industries

In-State Purchases % In-State % Imported  Total Purchases

NAICS Supplier Description (millions) Purchases Purchases (millions)

551114 Corporate, Subsidiary,and $273.6 86.9% 13.1% $315.0
Regional Managing Offices

336414 Guided Missileand Space $209.2 97.0% 3.0% $215.6
Vehicle Manufacturing

336413 Other AircraftParts and $158.2 58.5% 41.5% $270.4
Auxiliary Equipment
Manufacturing

336411 Aircraft Manufacturing $95.2 88.8% 11.3% $107.2

541330 Engineering Services S42.4 77.1% 22.9% $54.9

524210 Insurance Agencies and $39.1 69.6% 30.4% $56.3
Brokerages

517110 Wired Telecommunications $38.6 87.3% 12.7% $44.2
Carriers

541110 Offices of Lawyers $32.1 77.3% 22.7% S41.6

561320 Temporary Help Services $30.4 78.1% 21.9% $39.0

522110 Commercial Banking $26.4 87.6% 12.4% $30.1

326199 All Other Plastics Product $25.8 64.2% 35.8% $40.2
Manufacturing

541512 Computer Systems Design $25.4 73.8% 26.2% $34.4
Services

518210 Data Processing, Hosting,and $24.2 93.2% 6.8% $26.0
Related Services

425120 WholesaleTrade Agents and $22.0 44.1% 55.9% $49.8
Brokers

531110 Lessors of Residential $20.1 69.6% 30.4% $28.8
Buildings and Dwellings

541611 Administrative Management $15.6 46.5% 53.5% $33.6
and General Management
Consulting Services

484121 General Freight Trucking, S14.4 62.2% 37.8% $23.1
Long-Distance, Truckload

531120 Lessors of Nonresidential $14.1 80.3% 19.7% $17.5

Buildings (except
Miniwarehouses)

336992 Military Armored Vehicle, $13.7 86.4% 13.6% $15.9
Tank, and Tank Component
Manufacturing

533110 Lessors of Nonfinancial $13.3 43.5% 56.6% $30.5
Intangible Assets (except
Copyrighted Works)

722511 Full-Service Restaurants $12.9 88.1% 11.9% $14.6
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In-State Purchases % In-State % Imported  Total Purchases

NAICS Supplier Description (millions) Purchases Purchases (millions)

541990 All Other Professional, $12.1 69.4% 30.6% $17.5
Scientific,and Technical
Services

322211 Corrugated and Solid Fiber $12.0 69.1% 30.9% $17.3
Box Manufacturing

531210 Offices of Real Estate Agents $11.6 50.6% 49.4% $23.0
and Brokers

332710 Machine Shops $11.4 46.7% 53.3% S24.4

334413 Semiconductor and Related S11.1 10.6% 89.4% $104.7
Device Manufacturing

332312 Fabricated Structural Metal S11.0 39.4% 60.6% $28.0
Manufacturing

423830 Industrial Machinery and $10.7 83.4% 16.6% $12.8
Equipment Merchant
Wholesalers

336412 AircraftEngine and Engine $10.5 4.5% 95.5% $236.0
Parts Manufacturing

561422 Telemarketing Bureaus and $10.5 80.2% 19.8% $13.1
Other Contact Centers

N/A All Other $952.8 46.9% 53.2% $2,033.4

Supply Chain Leakage

Figure 4.2 displays the same dataas Table 4.3 above, butis sorted by quantity of imported purchases.
Once again, it isweighted by defense activity among purchasing—or contracting—industries. This means
that the supply chain of Aircraft Manufacturing, Missouri’s largest contracting industry, factors more
heavilyinthese estimates than the supply chains of otherindustries. By consideringimportsinstead of
in-state purchases, Figure4.2reveals the defensesuppliers that are most lacking within Missouri’s
economy. These industries are necessary for defense contractors to produce theirgoods and services,
but are not currently being supplied by Missouri-based businesses. Insome industries on the list, like
Aircraft Engine and Engine Parts Manufacturing; Semiconductorand Related Device Manufacturing; and
Search, Detection, and Navigation Instrument Manufacturing, a high percentage of products are
imported from outside the state. Inthese industries, it could be said that defense contracting dollars are
“leaking” outside the state to non-Missouricompanies. Though the primary intention of this analysisis
to provide advice on diversification, another potential benefit from studying supply chainsis noticing
areas of leakage that can be pluggedin orderto increase the economic potency of existing clusters.
Shoring up these gapsin the defense supply chainis one step that Missouri can take to improve i ts
defense economy.
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Figure 4.2: Most-Imported Defense-Related Supply Industries

Imported supply industries represent defense contracting dollars “leaking” outside
the state to non-Missouri companies
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DetailedUpstream Analysis

Followinginitial analysis of suppliers and leakage from defense contractingindustries, TPMA’s consulting
team conducted more detailed analyses on the supply chains of the 73 selected industries. As described
previously, these industries were selected based on theirdependence on DoD contracts fortotal
revenue within Missouri and/or their overall volume of DoD contracting. Additionally, each industry was
categorizedintoone of eight defense industry groups. Using these categorizations, TPMA’s consulting
teamanalyzed detailed in-state supply chains for the 73 selected industries. Thus, the supply chain
charts that follow describe purchases from businesses in DoD-contracting industries within Missouri to
other Missouri-based firms. This analysis starts by presenting supply chain diagrams forindustries that
are heavily dependent upon defense contracting, followed by the supply chainsforeachindustry group.
As with the rest of the upstream supply chain analysis, total dollaramounts are weighted by defense
contractingvolumesinordertodisplay the relative influence of DoD on different sectors of Missouri’s
economy. Each diagram shows defense contractingindustries on the right (by 6-Digit NAICS) and
supplierstothese industries onthe left (by 2 or 3-digit NAICS).3?

These following supply chain map diagrams show only one section of the full defense economy picture,
the partindicatedinthe blue box below.

Figure 4.3: Relationship between Suppliers, Contracting Industries and DoD Contracting Offices

Denoted as Suppliers Denoted as Contractors

Missouri
Contracting
Industries

Missouri-based
Suppliers

Other Suppliers DoD Offices

Suppliers s Other States

Upstream Downstream

Lastly, inadditiontothe diagrams provided in this section, afull picture of Missouri’s defense supply
chainis providedin Appendix C. This diagram demonstrates both the significance of Durable Goods

37 Due to differences in data availability atthe time they were created, the data used to constructthese diagrams
may have minor differences (<1% total) with the data in preceding tables. However, the majority of variance
between the diagrams and tables comes from the difference between contractingdollarsreceived and dollars
spenton supplies for eachindustry.
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Manufacturing for Missouri’s defense economy, and the relative significance of Missouri goods (shown
in orange) for maintaining the state’s defense economy supply chain.

Figure 4.4: Greater than 80% Dependent Industries

Suppliers Contractors

~ Electrical Equipment, Appliance, and Component Manufacturing: $4,439,
Primary Metal Manufacturing: $7,828,819 Small Arms, Ordnance, a
= Paper Manufacturing: $4 876 824

The first category considered in the detailed supply chain analysisis contracting industries that sell more
than 80% of their productsto DoD. Of all groups analyzed in this chapter, these industries and their
suppliers are the most vulnerable to fluctuationsin defense spending. Missouri’s most defense-
dependentindustries purchase the most supplies from the Transportation Equipment Manufacturing
sector. This means that each year, this sector supplies $250 million of goods that are used for
production of defense products by industries that heavily rely on DoD funding for their survival in
Missouri. If DoD suddenly stopped giving contracts in Missouri, the Missouri Transportation Equipment
Manufacturing sector would feel an estimated $250 million loss. Other suppliers to heavily dependent
industries include Management of Companies and Enterprises; Fabricated Metal Product
Manufacturing; and Administrative Support and Waste Management.
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Figure 4.5: 40-79% Dependent Industries

Suppliers Contractors
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Information: $25,234,427
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i Plastics and Rubber Products Manufacturing: $9,116,947
All Other: $33,405,233 p—

Paper Manufacturing: $11,237,518

Transportation Equipment Manufacturing and Management of Companies and Enterprises also receive a
large amount of purchases from contractingindustries that are moderately dependent upon DoD
contracting for their Missouri sales. For this set of industries, however, several other sectors play a
prominentsupplyrole. These include Wholesale Trade; Fabricated Metal Product Manufacturing; and
Professional, Scientific, and Technical Services. Considering the industries on the right side of the
diagram, if DoD contracting abruptly ceased in Missouri, the Aircraft Manufacturingindustry (and other
purchasers shownin Figure 4.5) would be more likelyto survive thanindustriesin the 80% dependency
range, but the supplying sectors shownin Figure 4.5would still feel significant losses.
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Figure 4.6: 10-39% Dependent Industries
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There is somewhat more diversity among suppliers to those industries that are slightly defense
dependent because this category includes alargerand more diverse set of purchasers—30o0f the 73 key
contractingindustries. The largest DoD contractor among this group is Commercial and Institutional
Building Construction, but thisindustry diversifies its purchases from Missouri firms between Retail
Trade; Fabricated Metal Product Manufacturing; Wholesale Trade; and several otherindustry sectors.
Amongall supplierstoslightly defense-dependentindustries, the Professional, Scientific, and Technical
Services sectorleads the way with $120.7 million, but several others are impacted as well:

e Finance andInsurance: $101.7 million

e Real Estate and Rental and Leasing: $68.4 million

e Administrative and Supportand Waste Management and Remediation Services: $56.8 million
e Retail Trade: $56.6 million
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Figure 4.7: Durable Goods Manufacturing Industries
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The Office of Economic Adjustment (OEA) is most concerned about maintaining the manufacturing
supply chain supporting DoD because manufacturing facilities are capital intensive, technically complex,
and difficulttoinitialize. As such, Figure 4.7 is critical forunderstanding priorities for federal agencies.
Incidentally, the Durable Goods Manufacturingindustry groupis also the largest, in terms of annual
contracts, of all DoD contractors within the state (see Table 3.4.

The group of Durable Goods Manufacturersisled by Aircraft Manufacturing. Contractorsin these
industries most frequently purchase from businessesin the Transportation Equipment Manufacturing;
Management of Companies and Enterprises; and Fabricated Metal Product Manufacturing sectors.
Following Aircraft Manufacturing, this groupisled by Guided Missile and Space Vehicle Manufacturing
and Other Aircraft Parts and Auxiliary Equipment Manufacturing, butitincludes awide variety of
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defense contractingindustries. Many of the 37 industries within this Industry Group are part of targeted
clusters such as Advanced Manufacturing and Energy Solutions.3® Additionally, Boeing plays asignificant
roleinthisindustry group. For more on Boeing, see the discussionin Boeing Company Contracting

Trends.

Figure 4.8: Information, Professional, & Scientific Industries

Suppliers Contractors

2=

—
al

= -'_T : > S

As mentioned, the OEA is most concerned about protecting technically complex and capital -intensive
industries from business disruptions. The Information, Professional, & ScientificIndustry Group includes

38 In order to identify targeted clusters, TPMA’s consultingteam consulted three sources:the Missouri Department
of Economic Development; the Missouri Economic Research and Information Center; and SLEDP sector strengths.
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sectors with these same characteristics, particularly those involved in research & development, and
engineeringservices.

Industries within the Information, Professional, & Scientific Industry Group heavily source from other
industries within the from the Professional, Scientific, and Technical Services sector. However, this
industry group has a very diverse supply chain overall. Additional majorsuppliersinclude Administrative
Services and Waste Management; Information; and Real Estate and Rental and Leasing. On the right side
of Figure 4.8, three contracting industries make more than $25 million annually in defense -driven
purchases to Missouri-based suppliers. Theseindustries are Engineering Services; Wired
Telecommunications Carriers; and Research and Developmentin the Physical, Engineering, and Life
Sciences (except Biotechnology). Like industries in the Durable Goods Manufacturing Industry Group,
many Information, Professional, & Scientificindustries belong to at least one targeted economic
development cluster. These include Advanced Manufacturing, Biosciences, Energy Solutions, Financial
Solutions, and Health Sciences and Services, among others.
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Figure 4.9: Construction & Extraction Industries

Suppliers Contractors
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Missouri’sindustriesinthe Construction & Extraction Industry Group also receive alarge amount of DoD
contract dollars. Overall, Commercialand Institutional Building Construction dominates DoD-driven
purchasing withinthe state, primarily supporting the Retail Trade, Wholesale Trade, and Fabricated
Metal Product Manufacturing sectors. However, the All Other category also represents asignificant
source of supplies forthese industries. The chart above only shows the top 15 supplying sectors;
therefore, the All Other category represents the total supplies provided by sectors beyond these top 15.
The relative size of this category indicates the varied impact that Construction & Extraction businesses
have on Missouri’s defense economy. While none of the major contractingindustries in the Construction
& Extraction group are part of targeted clusters, they do purchase from industriesin clusters like
Transportation & Logistics, Advanced Manufacturing, and Energy Sol utions.

Page | 60




4. Missouri Defense Supply Chain
Missouri Defense Supply Chain Mapping Project

Figure 4.10: Other Services & Trade Industries
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The Other Services & Trade Industry Group is a miscellaneous category of industries that do notfitinto
otherindustry categories. Because of this, most of the industries within this group donotbelongtoany
industry clusters targeted by regional or statewide economicdevelopment organizations. However, its
supply chainis quite diverse and, due to the large contracting volume of the Pharmacy and Drug Store
industry in Missouri, this group still playsanimportantrole in Missouri’s defense economy. Its largest
suppliers are fromthe Real Estate and Rental and Leasing sector, followed by the Professional, Scientific,
and Technical Services sectorand the Transportation and Warehousing sector.
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Figure 4.11: Finance, Insurance, & Management Industries

Suppliers Contractors
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— All Other: $181,829

Amongthe Finance, Insurance, & Management Industry Group, the only prominent contractingindustry
is Direct Health and Medical Insurance Carriers. Dominated by Express Scripts, thisindustry receives
$272 million annually in inflation-adjusted DoD contracting revenue, and redirects nearly $84 million of
that revenue towards suppliersinthe State of Missouri. Thisindustry’s supply chainisless diverse than
others. The majority of its purchases come from the Finance and Insurance sector, but the Professional,
Scientific, and Technical Services sectoralso plays arole inits supply chain. Of course, the Direct Health
and Medical Insurance Carriersindustry also belongs to the Financial Solutions/Financial and
ProfessionalServicesindustry cluster, whichisidentified as a targeted cluster by the Missouri
Department of EconomicDevelopmentand the Missouri EconomicResearch and Information Center.3°

39 In order to identify targeted clusters, TPMA’s consultingteam consulted the Missouri DED, MERIC, and SLEDP.
See previous footnote for more details.
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Figure 4.12: Administrative, Support, & Waste Management Industries
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The sixth largestindustry group, Admin, Support, & Waste Management, has a relatively diverse supply
chain. The two prominent contractingindustries within this group combine for more than $30 millionin
annual purchases to Missouriindustries related to defense production. The most supplies for this group
come from Administrative and Support and Waste Management and Remediation Services, with $8.4
million. However, nine otherindustries supply more than $S1 million annually to defense contractorsin
thisindustry group. Thus, contracting within the Admin, Support, & Waste Management Industry Group
has wide-rangingimpacts on the Missouri Defense economy, though it does not match most other
Industry Groupsin total volume.

Page |63




4. Missouri Defense Supply Chain
Missouri Defense Supply Chain Mapping Project

Figure 4.13: Non-Durable Manufacturing Industries
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Though the Non-Durable Goods Manufacturing Industry Group plays a much smallerrole in Missouri’s
defense economy thanits Durable Goods counterpart, six industries from this group still meritinclusion
inthe listof 73 prominent contractingindustries. The largest of these industries, which produce goods
that are consumed more quickly, is Animal (except Poultry) Slaughtering, with $63 millionin inflation -
adjusted DoD contracts annually from FY13-16. This translates to over $13 millionin defense-driven
purchases to Missouriindustries. Overall, Food Manufacturingis the largest supplier to both Animal
Slaughtering and the Non-Durable Manufacturing Group. This sectoris followed by Crop and Animal
Production and Manage ment of Companies and Enterprises, both with over S1 million annually in
defense-related sales. Overall, thisindustry groupis not closely aligned with targetindustry clustersin
Missouri.
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Figure 4.14: Transportation, Warehousing, & Utilities Industries
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Lastly, only one industry from the Transportation, Warehousing, & Utilities Industry Group was
identified as aprominent defense contractor for Missouri, and no industries wereidentified from the
Admin, Support, & Waste Management Industry Group. This industry was Other Support Activities for
Air Transportation, which received over $19.8 million annually in Missouri DoD contracts and was
approximately 8% dependent upon defenserevenuesforits total Missouri sales. Its supply chainis
shown above; the Transportation and Warehousing sectorisits largest supplier, followed by
Administrative and Support and Waste Management and Remediation Services. Additionally, this
industry is part of the Transportation and Logistics cluster, atargeted clusteridentified by the Missouri
Department of Economic Development (DED) and Missouri EconomicResearch Information Center
(MERIC).
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Downstream Nodes

In contrast with upstream nodes, downstream nodes describe the places andinstitutions that provide
fundingfor Missouri’s defense economy. Forthe most part, this consists of either DoD contracting
offices or defense-related exports to other parts of the world. For Missouri businesses and industries,
these institutions are the customers forthe products and services they provide. By analyzingthe
defense economy interms of downstream nodes, Missouri can track whether customerneeds are
changingand monitor purchasing patterns overtime.

Sales to DoD Contracting Offices

Missouri business are awarded DoD contracts from defense officesin avariety of states. As
demonstrated by Table 4.4 and Figure 4.15, the top office locations for prime -contractor DoD activity
performed orlocated in Missouri are Ohio, Maryland, Colorado, Alabama, and Pennsylvania. Overall,
only 5.0% of Missouri prime contracting activity comes from DoD offices located within the state, while
officesinfive otherstates provide a higher percentage of Missouri DoD activity. Conversely, some
nearby states provided funding for less than $10 million of DoD activity from FY13-16. From officesin
Michigan specifically, Missouri actually lost DoD contract money during that span.

Table 4.4: Top Ten States Providing Missouri DoD Contracts4°

Contracting Office State FY13-16 Missouri DoD Activity (millions) % of Total
Ohio $9,214.3 21.9%
Maryland $8,049.9 19.2%
Alabama $3,069.4 7.3%
Colorado $2,705.8 6.4%
Pennsylvania $2,158.5 5.1%
Missouri $2,101.3 5.0%
Illinois $2,045.6 4.9%
Virginia $2,040.6 4.9%
Florida $1,839.8 4.4%
Utah $1,719.2 4.1%
All Other $7,061.5 16.8%

40 Includes both contracts performed in Missouriand contracts performed outside of Missouri thatwere awarded
to Missouri-based firms.
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Figure 4.15: Location of Contracting Office for Missouri DoD Activity, FY13-1641

The top office locations for prime-contractor DoD activity performed or located in Missouri
are Ohio, Maryland, Colorado, Alabama, and Pennsylvania
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Sales to DoD Contracting Offices in Missouri

Among Missouri-based offices offering prime contracts to Missouri companies, The Army Corps of
Engineersin Kansas City and Fort Leonard Wood led the way with nearly $350 million in contracting. The
Army Corps of Engineers, St. Louis and Whiteman Air Force Base also play a significantrole. Overall, only
five offices provided more than $5 millionin contracts to Missouri companies from FY13-16. The
Defense Contract Management Agency, which helps administer DoD contracts and monitortheir
progress, had over $30 millionin retracted contract dollars overthe four-year span.

41 Includes both contracts performed in Missouriand contracts performed outside of Missouri thatwere awarded
to Missouri-based firms. Prime contracts only.
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Figure 4.16: Prime Contracts Received by Missouri Companies from Missouri Contracting Offices, FY13-16
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By looking downstream at contracting offices, one can also analyze potential DoD revenues that are
being missed by Missouri businesses. The Figure 4.17 shows the FY13-16 prime contracting flows from
Missouri based Contracting Offices to businesses in Missouri, lllinois, and other states. Asthe diagram
demonstrates, aconsiderable portion of contracts from these offices are goingto businessesin lllinois
and elsewhere around the country. Thisis especially true forthe Army Corps of Engineersin Kansas City,
which awarded 69.5% of its total FY13-16 contracts to states outside of Illinois and Missouri. However,
the nextlargest contract provider, Ft. Leonard Wood, gave 55.6% of its contracts to Missouri companies.
The third largest Missouri contracting office —the Army Corps of Engineersin St. Louis—may expect to
see a surge incontracting inthe nextfew years as it assists with the relocation of the National
Geospatial-Intelligence Agency’s offices to a new facility St. Louis. For more information on Contracting
Offices, detailed tables of Contracting Offices’ distributions by industry and state can be foundin

Appendix D.
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Figure 4.17: Prime Contracting Flows from Missouri Offices to Businesses in Missouri, lllinois and Elsewhere
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Exports

Anotherway of analyzing downstream nodes is by looking at export data. USA Trade Online tracks
commodity exports from each state to countries around the world each year by 4-Digit NAICS. To
analyze Missouri’s defense-related exports by region, TPMA’s consulting team selected the six
commodity-related NAICS with more than $50 million in annual contracting. These NAICS are presented

inthe table below.

Table 4.5: International Exports by 4-digit NAICS for Selected DoD Related Industries

4-Digit NAICS Industry Description Annual Contracting {millions)
3364 Aerospace Products and Parts $5,255.8
3329 Other Fabricated Metal Products $897.4
3345 Navigational/Measuring/Medical/Control Instrument $205.8
3342 Communications Equipment $97.8
3339 Other General Purpose Machinery $66.5
3116 Meat Products and Meat Packaging Products $63.2

Accordingto USA Trade, Missouri’s total exports within these five industries in 2016 totaled
approximately $3 billion. This does not mean that Missouri had $3 billion dollarsin defense exports but
rather thatthese five industries that are highly-supported by defense revenues are also very export
oriented. Summaries of the distributions of these exports by continent and country are provided below.
Overall, Canada buys the most defense-related commodities from Missouri, followed by Japan and
Mexico. Based on previous report by TPMA’s consulting team regarding potential international trading
targets, the following list of countries represent prioritized trading partners for Missouri’s defense
companies. Overall, the best opportunities forexport are likely in Asia, followed by the Middle Eastand

Europe.*?

e Australia(Asia)
Egypt (Middle East)
France (Europe)
India (Asia)

Israel (Middle East)

42 “Defense Diversification Strategy”, TPMA, November 16,2016.

Saudi Arabia (Middle East)
Singapore (Asia)

South Korea (Asia)

United Arab Emirates (Middle East)
United Kingdom (Europe)
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Figure 4.18: Missouri Defense Commodity Exports by Continent43

North America and Asia receive the majority of Missouri's defense
commodity exports
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43 USA Trade Online(2016). Missouri Exports by NAICS Commodities: 3364,3329,3345,3342,3339, and 3116.
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Figure 4.19: Missouri Defense Commodity Exports by Country+4

Almost 50% of Missouri's defense commodity exports go to Canada

lapan, B% Mexico, 8%

Saudi United
Arahia King...

% 1%

Australia, 3%

Fra nce, E

Irelan

Canada, 48% Korea, South, 5%

Critical Contracting Paths throughout Missouri

Thus far, Missouri’s defenseeconomyhas been analyzed on astatewide basis, in terms of industries,
exports, and contracting offices. However, the impacts of DoD contracting on Missouri’s economy are
not evenly distributed throughout the state. This pointisillustrated well by the following maps, which
show the portion of total FY13-16 inflation-adjusted DoD contract revenue that was received by each of
the Missouri Economic Development Council’s economicregions. Figure 4.20 shows contractsin terms
of contractorslocated in each region—thefirst map—and contracts performedin each region—the
second map. In both cases, the clear majority of total contract dollars wentto Region 5—the greater St.

Louis area.

44 |bid.
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Figure 4.20: Total FY13-16 Contract Revenue by Region

Over 80% of Missouri's total contract dollars go to Region 5 - the greater St. Louis area
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5 _________________________________|
Similarly, Region 5received the largest number of total DoD contracts from FY13-16, with more than five
times as many as the nextclosestregion, Region 3. As evidenced by data on both contracts received and
total contracting dollars, some parts of the state do not fully participatein Missouri’s defense economy.
Region 1, forexample, only received 100 contracts (92 by place of performance) during the 4years of
analysis. This gave the region atotal of only $6.7 million in contract revenue by contract location.

Despite these broad trends however, thereis some variance in the distrib ution of contractingrevenue
throughout the state betweenindustry groups. The distribution of contract revenue by region foreach
Defense Industry Groupisshownin Appendix E.

Figure 4.21: FY13-16 DoD Contracts by Region

The majority of DoD contracts go to Region 5 - the greater St. Louis area
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Lastly, the map below shows the distribution from FY13-16 DoD revenue to Missouri companies by
County. This allows forslightly more granularanalysis of which areas are receiving the largest defense
contracts. Asit indicates, St. Louis Countyis not only the state’s leaderin contractingrevenue, butitis
far above every othercounty. From FY13-16, St. Louis County received over $24 billionin defense
revenue both performed and located within the county, while no other county received over $6 billion
ineither category. Afterthe considerable drop-off from St. Louis County to St. Louis City, Jackson, Clay,
and St. Charles countiescome in 3™, 4", and 5™ in terms of FY13-16 revenue by contractlocation. For
contracts performed within the county, St. Louis Countyis followed by St. Louis City, Jackson, Pulaski,
and Johnson Counties, inthat order.

Page |74




4. Missouri Defense Supply Chain
Missouri Defense Supply Chain Mapping Project

Figure 4.22: FY13-16 DoD Contracts by County
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Analysis of Firm-Level Impacts

The St. Louis area also has the highest concentration of contracting firms. In fact, nearly twice as many
active defense-contracting firms (600) are located in the city of St. Louis as the next closest Missouri city,
Kansas City (316). The map below shows the distribution of contracting firms throughout the state, by
Region and Industry Group. This provides avisualization of the heavy concentration of contracting firms
in St. Louis, Kansas City, and—to a lesserextent—Springfield and Columbia. In addition, itillustrates the
sparseness of contracting companiesin MEDCRegions 1 and 2 of the state. Lastly, it demonstrates that
while the Durable Goods Manufacturingand Information, Professional, & ScientificIndustry groups rank
15t and 2" in total DoD contract revenue from FY13-16, they rank only 2" and 5%, respectively, in active
defense establishments. Instead, Other Services & Trade leads the way with 708 of the 2,552 total
establishments.

Figure 4.23: FY13-16 Company Locations, By Region and Industry Group
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Defense Diversification Opportunities

The Challenge of Defense Diversification

The challenge of diversificationin the defense industry is that many final products have such a narrow
and prescribed use that they cannot be easily adapted to suit different purposes. Forexample, an F/A 18
Hornetis specifically designed as afighter jet and attack aircraft that can take off and land on an aircraft
carrier. Defense weapons have highlysophisticated supply chains that require many specific parts,
highly trained specialists, and often several months oryears to produce an end product. For example,
togetherthe F/A 18 SuperHornetand EA 18G Growler work with 800-supplier spread across 44 states
and the St. Louis manufacturing plant can produce two of such machines permonth.*> Boeing
aggressively marketsthese planestoallied nations such as Denmark, Australia, and Malaysia. Ina
previous report, TPMA’s consulting team provided analysis of the best opportunities for this form of
diversification.*® Outside of selling the same productto a differentaudience, there islittlethat can be
done to diversify markets forthese finished products. However, the deep and complicated supply chain
that supports such weapons systems presents many opportunities to diversify markets for Tier |l
supplierstocompanies such as Boeing.

Approach to Defense Diversification Options

To provide insightinto diversification options for suppliers to final defense products, TPMA’s consulting
team conducted a supply chain analysis of 6-digit NAICS codes receiving defense contracts within the
state that were deemed most difficult to diversify into commercial markets. Secondly, TPMA’s
consultingteam examined the list of the supplying industries and selected thosethat can clearly serve as
intermediate inputs for other manufactured goods. Forexample, Light Truck and Utility Vehicle
Manufacturing produces a finished product, but Bolt, Nut, Screw, Rivet, and Washer Manufacturing
produces products that can be applied to many different purposes. Thirdly, TPMA’s consulting team
analyze industries thatrequire those inputsin orderto produce differentfinal products. To ensure that
bothlocal and non-local opportunities were examined, the analysis was separated into potential in-state
markets and potential national markets.

Based on NAICS definitions and our knowledge of the state economy itis clear which industries are
producing military grade weapons and which are not. The listused is contained below:

e 336411: Aircraft Manufacturing

e 336413: Other Aircraft Parts and Auxiliary Equipment Manufacturing

e 336414: Guided Missile and Space Vehicle Manufacturing

e 332993: Ammunition (exceptSmall Arms) Manufacturing

e 334511: Search, Detection, Navigation, Guidance, Aeronautical, and Nautical Systemand
Instrument Manufacturing

e 336992: Military Armored Vehicle, Tank, and Tank Component Manufacturing

e 332994: Small Arms, Ordnance, and Ordnance Accessories Manufacturing

Despite beingafairly small group of industries, this group composes 91.2% of all manufacturingrelated
defense contracts over FY13-16, and 60.2% of all contracts (manufacturingand otherwise) overthe

45 CNBC. (2017, May 08) Boeing Company. Retrieved June 13,2017, from http://fa-18.com/;, from
http://www.cnbc.com/2017/05/08/super-hornet-production-set-to-double-as-trump-gives-program-a-boost.html
46 TPMA. (2016, November 16). Defense Diversification Strategy.
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5 _________________________________|
same period. In otherwords, this small group covers the critical mass of difficult to diversify defense-
relatedindustries within the state. Afew solid diversification options for suppliers to these industries

could pay dividends in preserving jobs within the state.

Afterreviewingthe in-statesupply chain of the group of industries listed above, 170 supplying industries
were left that could be adapted to different uses. TPMA’s consulting team used EMSI supply chain data
to review how these industries serve as supplierstoindustries otherthanthe seven key defense
industries listed above. Sales of theseinputs were weighted according to theirimportance as existing
defense suppliers, to ensure that the effects of large industries that relatively small defense suppliers
were not overemphasized.

The tables below present dataforthe best options for market diversification within Missouri. Dollar
valuesrepresent the amount that each of these industries purchase fromthe 170 identified
intermediate suppliers. The indicatorin the final columnindicates the level of job growth for the given
industry overthe priorfive years. Up arrows indicate very positive growth; side to side arrows indicate
positive but unexceptional growth; down arrows indicate job loss. Allelse being equal, opportunities for
diversification with in-state companiesis preferable to companies out-of-state, because locality reduces
transportation costs forbuyers, economicdevelopers can utilize existing relationships, and such
activities will have alargereconomicimpact on Missouri residents.

Table 4.6: Best Non-Defense Industries to Purchase Defense Inputs within Missouri

Value of Annual Input Industry
NAICS Industry Description Purchases by Missouri Growthin
Companies($ M) Missouri
336112 Light Truck and Utility Vehicle Manufacturing $1,899.61 N
333415 Air-Conditioningand WarmAir Heating $366.47 N7
Equipment and Commercial and Industrial
Refrigeration Equipment Manufacturing
325199 All Other Basic Organic Chemical Manufacturing $292.21 NV
311111 Dog and Cat Food Manufacturing $235.65 N
312120 Breweries $234.53 N
326199 All Other Plastics Product Manufacturing $226.51 &
518210 Data Processing, Hosting, and Related Services $219.42 NV
238220 Plumbing, Heating, and Air-Conditioning $203.67 N
Contractors
336360 Motor VehicleSeating and Interior Trim $125.08 N
Manufacturing
325611 Soap and Other Detergent Manufacturing $122.07 N
336390 Other Motor Vehicle Parts Manufacturing $117.18 N
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Value of Annual Input Industry

NAICS Industry Description Purchases by Missouri Growthin

Companies($ M) Missouri
331420 Copper Rolling, Drawing, Extruding, and Alloying $100.66 N
323111 Commercial Printing (except Screen and Books) $63.00 N7
332322 Sheet Metal Work Manufacturing $59.66 N
336320 Motor VehicleElectrical and Electronic $24.13 NV

Equipment Manufacturing

Amongthe top 15 options fordiversification are fourindustriesin the widerautomotive manufacturing
cluster, headlined by Light Truck and Utility Vehicle Manufacturing, which purchases over $1.8 billion in
defense related inputs peryear, and which is growing rapidly due to notably GM production increasesin
Clay County and St. Charles County overthe past five years. Despiteminorjoblossinrecentyears, Air-
Conditioningand Warm Air Heating Equipmentand Commercialand Industrial Refrigeration Equipment
Manufacturing also presents astrong opportunity thatis less centralized with asmal ler number of
employers. Such manufacturers are spread out across the state with particularly strong pocketsin St.
Charles; Franklin; St. Louis; and Laclede Counties.

As indicated, in-state markets present the best diversification opportunities, but the nation atlarge can
avail a greatervariety of export options. Several the best options are the same as those noted as
opportunities within the state including Light Truck and Utility Vehicle Manufacturing, All Other Plastic
Products Manufacturing, and Other Motor Vehicle Parts Manufacturing. There are other opportunities
as wellincluding Software Publishers, Automobile Manufacturing, and Wired Telecommunications
Carriers, among others.

Table 4.7: Best Non-Defense Industries to Purchase Defense Inputs within the United States

Value of Annual Input Industry

NAICS Industry Description Purchases by Missouri Growthin

Companies($ M) Missouri
336112 Light Truck and Utility Vehicle Manufacturing $69,431.91 N
511210 Software Publishers $44,543.13 N
336111 Automobile Manufacturing $32,808.86 N
326199 All Other Plastics Product Manufacturing $30,317.06 N
517110 Wired Telecommunications Carriers $25,428.59 &
336390 Other Motor Vehicle Parts Manufacturing $24,008.28 N
331110 Iron and Steel Mills and Ferroalloy $17,895.57 NV

Manufacturing
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Value of Annual Input Industry
NAICS Industry Description Purchases by Missouri Growthin
Companies($ M) Missouri
336350 Motor VehicleTransmission and Power Train $13,372.16 N
Parts Manufacturing
541712 Research and Development inthe Physical, $12,005.96 &
Engineering, and Life Sciences (except
Biotechnology)
518210 Data Processing, Hosting, and Related Services $11,868.62 N
332710 Machine Shops $10,786.25 NV
336370 Motor Vehicle Metal Stamping $10,564.05 N
332312 Fabricated Structural Metal Manufacturing $8,615.27 o
332322 Sheet Metal Work Manufacturing $8,398.03 N
334111 Electronic Computer Manufacturing $5,593.28 N
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A total of 24 people from government, not-for-profit, and private industry were interviewed from all
overMissouri, with the majority of interviewees located in the St. Louis region. Interviewees were
identified by avariety of sources, including the leadership at The Partnership, federal contract
databases, and interviewees themselves. TPMA’s consulting team diligently worked with SLEDP
leadership and defense experts toidentify and contact recommended interviewees and regional
economicdevelopmentleaderstoscheduleand conductthe interviews. Interviews were conducted
confidentially, though asummary of key themes observed are explained below.

Table 5.1: Individuals Interviewed by Organization and Location

Name Organization Region
Bill McCoy Great Rivers Chapter of NDIA St. Louis
Christine Murray Kansas City Chamber of Commerce Kansas City
Christopher Jacks Orbital ATK Jefferson City
David Feather Honeywell /KCP Kansas City
Doyle Edwards Brewer's Science Rolla
Greg Smith St. Louis Regional Chamber St. Louis
Jason Eschenbrenner Eaglepicher Technologies, LLC Joplin
Jay Bell MAST Technology Blue Springs
Joe Driskell Missouri Military Advocate- State of Missouri St. Louis
John Frederick Boeing St. Louis
John Nations Bi-State Development St. Louis
John Stanley MRI Global Kansas City
Kathy Osborn Regional Business Council St. Louis
Kim Inman Missouri Association of Manufacturers Springfield
Lee Langerock Independence Economic Development Independence
Mary Below Great Rivers Chapter of NDIA Sikeston
Mary Lamie Bi-State Development St. Louis
Michael Donnelly Express Scripts St. Louis
Mike Dubois KitBond Strategies St. Louis
Pat Daly Sierra Bullets Sedalia
Rob O'Brien Joplin Area Chamber of Commerce Joplin
Ron Nowlin Eaglepicher Technologies, LLC Joplin
Ron Poertner GMP Metal Products St. Louis
Steve Johnston Community Alliance of St. Joseph St. Joseph

The main driver for the defense supply chain project came from the region’s dependence on Boeing.

e Accordingto DoD OEA’s Defense Spending by State, Fiscal Year ‘15 report, Boeingis the top
defense contractorin Missouri by almost $6 billion. The next highest defense contractoris
Express Scripts, which did $478.2 millionin defense contractingin FY15.
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e |n 2013 whenanalysts examined the forecasts forsome of the Boeing planes, including the F-18,
there were no orders past 2016. These planesequaled $4.5-S5billion of the regional economy
and that would be disappearing. Boeing has done certain things to offset these effects, such as
gaining more ordersfornew planes, and moving some commercial plane production to this
plant.
e Theimpact of the defenseindustryis very well-knowninthe region; therefore, the Partnership
isnot lookingforjusta web-based supply chain map that shows these effects.

The goal of the supply chain mapping project is to help manufacturers that are part of the defense
supply chain in the St. Louis region become more resilient to defense spending fluctuations.

e Onestaff memberfrom The Partnership stated thatthe map may not actually be that useful to
OEMs looking forsuppliers, but the goal would be foritto be useful formanufacturersto find
othercustomers.

e Thereisalso asecondarygoal regarding entrepreneurial activities. This examines the question,
“How do we take individualsideas and experiences and help them turn thatinto an actual
business?”

e Partofthe consultingteam’s methodology will be to bring togetheras many manufacturers as
possible to share the information and spread itamongtheirown networks. Thisisthe purpose
of the Regional Advanced Manufacturing Partnership (RAMP).

The St. Louis region has a variety of industry groups working togethertowards thiscommon goal.

e Alllevelsofindividuals who were interviewed were in support of and advocating for the
Partnership's effortsin this project.

e The Supply Chain Mappingeffort helps give the Partnership resources to identify and reach out
to companiesthatare part of the defense supply chain.

There is a mix of perspectives onthe sense of urgency to diversify.

e Someintervieweesrevealed that Missouri manufacturers “The establishment of RAMP
may be hesitantto change and may require shocking and the Missouri Military
evidence to show why thisisimportant. Advocate is a direct response

e Companiesthatare doing well will continue, while the to the urgent need of a state-

struggling companies are the onestofocus on. wide defense diversification
e Some believe there needsto be more awareness, but efforts L
. . ) ; effort.
are increasing with the establishment of RAMP and the

Missouri Military Advocate.

One identified assetin Missouri is collaboration.

e Uniqueto Missouriis the characteristicin which most manufacturers choose towork hand-in-
hand. While companies may bid against one another, once a manufacturer wins a contract, they
will often work together with other manufacturers.
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Missouri’s defense manufacturing workforce is robust with complex, technical skills, and experience.

An overwhelming common workforce assetin the defense industry is the workforce and their
work ethic, experience, and sense of patriotism.

The second-most common assetidentified was Missouri’s cost of doing business, as electricity
costs are inexpensiveand taxes are low.

Boeingcan attract a skilled workforce because they pay well, but this could also be aprimary
disadvantage, potentially causing companies to move jobs, due to competition from Boeing.
With a decline infederal contracts, the impact could cause a loss of talent that is hard to regain
onceitislost.

Tremendous science and engineering schools existin the state, butthey are notalways geared
toward defense-related research. However, the human health, nutrition, and animal science
expertiseacross the state isvaluable as there are defense uses.

Because many workersinthe industry are also former military, the state should continueto
build off the tax deductions currently available within the state forthe military and encourage
veteranstoretire here.

Regulations are burdensome, which adds to cost of doing business for defense companies.

Regulations are expensive and challenging. With strict regulations and inconsistent funding from
federal defensebudgets, businessestend to notengage in federal contracts.

ITAR (International Trafficin Arms Regulations) can be challenging. Theseregulations make it
difficultforcompaniesto sell outside of the US, while competing companies outsidethe USdo
not have the same restrictions. There is no “buy American” program for the defense industry.
Certifications forthe defenseindustry are becoming more importantin orderfor companiesto
be competitive.

Currently, the state and St. Louis region are placing a strong emphasis on entrepreneurship and
technology across all sectors, including defense.

Many interviewees identified aneed for the establishment of aformal network for
entrepreneurs or business-to-business connectionsin the defense space.

Some we interviewed want to identify ways to form an aerospace research institute in the state.

Threats to growing the defense industry and diversification vary, but generally are focused on the size
of the defense procurementbudget, workforce, and product specialization.

Some interviewees stated that the current Right-to-Work status of Missouri might be
detrimental to business attraction, retention, and expansion. While Governor Eric Greitens
signed Missouri’s right-to-work billin February 2017, opponents are attempting to block the
legislation.

Challenges with generating a pipeline of an attractive workforce inhibit growth and
competitiveness.

Some interviewees stated itis difficult to recruitupper managementand skilled engineers due
to both high labor costs and quality of place challenges in parts of Missouri, particularly the rural
areas.
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e Thelack of airservice, especially without a major international hub presents a challenge for
companies competing globally.

e Infrastructureisbecomingsomethingthatneedstobe addressedinordertobe more
competitive.

e Braindrainisanissueinbuildingastrong pipeline of workers, asitisdifficulttorecruitand
retain workers.

e Particularlyinthe St. Louisregion, a strongerfocus on business retention and expansionis
needed.

e Many defense products are not streamlined, therefore current manufacturers cannot fulfill
ordersin new markets without alterations to current products and re-engineering.

e Multiple businesses make different elements of products butittakesa longtime to get back
intothe business once they leave. Ramping up manufacturingis expensive. National defense
manufacturingtakes time, and thereforeresources.

e Manufacturersalso struggle to develop new opportunities. Most are used to doingiton their
own, and they have never been dependent on anotherorganization for help. Thus, many
manufacturers may be skeptical of working with organizations to help diversify theirown
products. Without knowing what defense cuts are coming, itis difficult for manufacturersto
know what markets they should be considering.

e Theabilityforsupplierstogetthe capital they need toexpandtheiroperationsis challenging,
particularly forsmall to medium ssized firms.

One prominentlyidentified need is the connection of small businesses to other businesses.

e The National Defense Industry Board and otherassociations are importanttoincrease
awarenessto the fact that Missouri is a strong defense economy. Currentinitiatives need to be
enhanced.

e The Missouri Military Advocate is the one who should lead the effort state -wide.

Resources utilized and/or needed.

e Many companies are not aware of existing state resources that are available.

e Many companies are skeptical of government programs and concerned there may be too much
governmentoversite, orthat effective programs will be terminated with little notice.

e The creation of a resource center where acompany could receive assistance with conducting
businessinternationally orlearningabout exportingis strongly recommended.

e Companieswould be interestedin assistance to navigate ITARiIn orderforthemto diversifyinto
commercial applications.

e Procurementseminarsthatare puton by congress are available, and many of the university
extension centers put on private sectortrade shows.

“How can we source from low cost countries without
breaking regulations in regards to ITAR? We want to
better understand the regulations and how to take
advantage of them.”
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Diversification goals.

Companiesare interested in diversifying within aerospace, beyond aerospace, and expanding
the existing customer base. Overall, they do want to stay specialized but recognize the need to
diversify beyond the defense industry. Markets many companies are pursuinginclude
commercial aircraft, medical, and oil and gas.

International markets are atarget for several companiesinterviewed. Marketsinthe Asian
Pacificand the Middle East were identified as potential opportunities forthe defense industry to
offset costs.

Otheropportunities mentioned include automotive, commercial aircraft, increasing automation,
building automation, and driverless cars and trucks.
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6. Linking to the Current Network

Association with Missouri Industry Clusters

Accordingto the Missouri EconomicResearch and Information Center, the state has seven target
industries:

e Advanced Manufacturing

e Biosciences

e EnergySolutions

e Financial Solutions

e HealthSciencesand Service

e Information Technology and Logistics
e Transportationand Logistics

Furtherthe stateis divided into 10regions. Figure 6.1displays the regions and theirrespective target
industries*”:

Figure 6.1: Missouri Partnership Regions and Target Industries

Regions Industries

Cape Girardeau/Southeast Advanced Mfg.; AgTech; Financial and Professional Services

St. Louis Region AgTech; Financial Services; Advanced Mfg.; Defense; Health
Innovation;and Distribution

Hannibal/Kirksville/Northeast Advanced Mfg.; Information Technology; Distribution;and Food
(AgTech)

Poplar Bluff/South Central Advanced Manufacturing

Columbia/lefferson City/Central Health Innovation; Information Technology; Financialand
Professional Services; Advanced Manufacturing;and AgTech

St. Joseph/Northwest AgTech; Advanced Manufacturing; Distribution;and Financialand
Professional Services

Springfield/Ozark Distribution; Advanced Manufacturing;and Information
Technology (more said, but doesn't line up w/other regions)

Sedalia/Warrensburg/West Central AgTech; Defense; and Distribution

Kansas City Advanced Mfg.; AgTech; and Distribution

Joplin/Southwest Distribution; Advanced Mfg.; Professional Services; Information
Technology

The majority of Missouri businesses awarded defense contracts are classified within Advanced
Manufacturing, Information Technology, and Professional Services. Although Defense is a category
defined by the Missouri Partnership forsome of the regions, many of the businesses awarded defense
contracts would be classified here as well. Based on this point, all tenregions are focused on target
industries tosome degree thatinclude companies workingin the defense sector.

47 Source: MissouriPartnership
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Literature Review

The Partnershipis keenlyinterested in understanding the effect of DoD contractingand Defense
companies uponthe St. Louis regional economy. As such, there were several prioranalyses that TPMA’s
consultingteam relied upon for background when completing this analysis. Asummary of each are
provided below.

AECOM: Defense Adjustment and Advanced Manufacturing Action Plan and Metro St. Louis Export Plan
Beginninginfall of 2015 through the spring of 2016, AECOM completed a Defense Adjustmentand
Advanced Manufacturing Action Plan and Export Plan. The purpose was to formulate a plan to diversify
beyond dependenceon defense spending, with an emphasis on strategies leading to the emergence of
an enhanced regional advanced manufacturing ecosystem.

The report reviewed regional contextand drivers and highlights the trends and importance of the
aerospace industry. Location quotientsindicate that aerospace manufacturingis uniquelyconcentrated
in St. Louis, with the 3™ highest concentration of such activity in the country, behind only Wichita and
Seattle. Inaregional aerospace supply chain, roughly 17,000 were identified as being directly associate
with aerospace manufacturing. AECOMthrough a Strengths, Weaknesses Opportunities & Threats
(SWOT) and gap analysis identified five apparent gaps.

e Theadvanced manufacturing ecosystemidentified through this effortis just now emerging

e Availability of advanced equipmentinthe St. Louis regionis lacking; other hubs of aerospace
manufacturing reportedly have accesstolarger numbers of higher capacity multi-axis machining
equipmenttowork with “hard” metals such as titanium

e Regional and national awareness of military aerospace and advanced manufacturing capabilities
inSt. Louisis notapparent

e Community organizations across the St. Louis region do not yet appearto appreciate theirrole
to playinsupporting advanced manufacturing, with emphasis on education and workforce
linked to advanced manufacturing

e Multiple disconnects between Advanced Manufacturers and the publicworkforce system are
apparent

The report included two core recommendations. First, SLEDP, regional partners, and the RAMP Steering
Committee should identify initial leaders to create a framework for the advanced manufacturing
ecosystem. Second, organizational capacity should be built, allowing growth from the initial leadership
to a team that sustains private support and fundingto advance a regional agenda. Broader policy
guidance was giveninthe areas of workforce needs, growth strategies, and economicdevelopment.

TPMA: Defense Diversification Strategy

As a means of preventing economicdisruption due to projected decreases in Boeing’s production of C-
17, F-16, and F-18 aircraft and laying the foundation for diversification efforts, the Partnership hired
TPMA'’s consultingteam to provide research and guidance oninternational defense sector markets,
linkages among defense and commercial sectors, and the potential transferability of products between
defense and othersectorsinappropriate international markets. TPMA’s consultingteam created three
resource guides as a tool for defense manufacturers to diversify their products ininternational markets
and then provided recommendations to the Partnership and regional manufacturers.
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First, TPMA’s consultingteam created an asset map of international trade organizations and resources in

the St. Louisregion. Second, TPMA’s consultingteam conducted aninternational market analysis to

identify potential international markets where local companies could breakinto the defense industry.

Data was gathered fromindustry statistics, recent trends, industry outlook, market segmentation, and

trade flows plusinterviews with defenseindustry experts.

The analysis highlighted importantindustry trends:

e Reduceddefense spendinginthe Westernworld, due to budget deficits and the windingdown
of combat operations

e Defense spending growthin non-Western countries, with emerging marketsin Chinaand Russia.
Non-NATO defensespendingincreased atan annualized 2.7% over the pastfive years

e Overthe nextfive years, spendingtrends are expected to continue. Flat growth in the West, but
opportunities with the F-35stealth fighter, UAV’s, missiles and avionics. Non-NATO defense
spending willcontinue

e Navalshipbuildinginthe US has been stable and increasing, despite combat operations ending
and attemptstoreduce budget deficits

e Overthe nextfiveyears, the shipbuildingand submarineindustry is forecast to grow with
continued economic growth and geopolitical tensionsin Asia

e Commercial Aircraftindustry benefited fromairtravel in emerging markets andis turning
toward more-efficient aircraft to contend with volatile fuel prices

e Airtravel inemerging markets and fleetreplacementin developed ones will continueto drive
demandin Global Commercial Aircraft Manufacturing. However, the industry faces an economic
slowdown, lower oil prices,astrongerdollar, increased interest rates, and potential oversupply

The analysis alsoidentified recenttrends in Missouri’s defense exports. Missouri’s two largest exports
between 2013 and 2015 were parts of airplanes or helicopters (otherthan propellers, rotors, under-
carriages) ($668 million)and Bombs, grenades, torpedoes, mines and similar munitions of war; other
ammunition and projectiles (5408 million). Exports of airplane and helicopter parts declined between
2013 and 2015, while exports of ammunition increased. Exports of Missouri defense goods declined
between 2013 and 2015. South Korea, Singapore, Australia, Saudi Arabia, and Japan received largest
amount of Missouri defense goods between 2013 and 2015.

Third, based on the International Market Analysis and contextual factors, TPMA’s consulting team
identified ten best-fittrade partners for St. Louis-area Defense companies.

e Australia e SaudiArabia

e Egypt e Singapore

e France e SouthKorea

e India e United Arab Emirates
e |Israel e UnitedKingdom

Finally, TPMA’s consulting team provided recommendations around defense diversification strategy via
international trade.

e Connectingwiththe USCommercial Service
e Partnering with regional universities oninternational programs
e Exploringcomparable cities for case studies oninternational programs
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e Creatingan ecosystem of diversification amongst all advanced manufactures

e Researchingand evaluation additional commercial opportunities with existing regional advanced
manufacturers

e Developingand marketing aninternational profile/brand of the St. Louis region
e Continuingto monitortrendsregarding global defense spendingand defense posture
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7. Coordination with lllinois Supply Chain Mapping

In addition to conducting the supply chain mapping process for Missouri, TPMA’s consulting team was
also tasked with coordinating with supplychain mapping efforts occurring concurrently in Illinois. Region
5 and the city of St. Louis, in particular, lead the state in terms of defense contracts. Given the close
proximity of thisregion to communitiesin lllinois, such as East St. Louis and Belleville, itis essential to
the optimal use of OEA resources to coordinate efforts between these two bordering states. Consulting
analysisinlllinois are being conducted in partnership between the Strategic Development Group (SDG),
of Bloomington, Indianaand its subcontractor PQR Energy, of Indianapolis, Indiana.

The University of lllinois was awarded a $5.5 million grant from the US Department of Defense (DoD),
Office of EconomicAdjustment (OEA) to assist Illinois communities that have been adversely impacted
by changesinfederal defense spending. The lllinois Defense Industry Adjustment (DIA) Programisa
partnership between the University of lllinois System, the Voorhees Center at the University of lllinois at
Chicago (UIC), and the Quad Cities Chamber of Commerce, with support from severallocal community
partnersacross the state.

[llinois DIA Mission & Goals

The purpose of developing lllinois’ first statewide supply chain map to analyze the flow of goods and
servicesintoand out of the state, while gathering data that will help companies uncover new markets
and identify additional opportunitiesin existing ones. This allows companies to better understand how
they fit within these supply chains, as well as how much of their business (even unknowingly) is reliant
on federal defense spending.

The lllinois DIA Program supports the state’s defense and manufacturingindustries by delivering
resources and providing new insights that help companies and communities grow, diversify, and become
more resilient. The aspects of this effortincludea:

e “Pilotproject”inthe Quad Cities (Davenportand Bettendorfin lowaand Rock Island and Moline
inlllinois)
e Statewide focus on DefenseSupply Chain Analysis

The grant funding was designed to develop a data-driven approach to quantifying the breadth of its
defense sector—as well asits potential vulnerability —amid a changing defense spending landscape. The
broad goals are to:

e Collectcritical dataaboutthe state’s defense sector
e Assistdefensecommunities by putting that datato worklocally
e Developandimplementastatewide DIA strategy that strengthens the lllinois economy

Goals for the program include the following:

e Comprehensive mapping of the state’s defenseassets and defense/manufacturingindustry
supply chains

e Integration of newinsights with existing reports, datasets, and technology roadmaps

e Capacity buildingand technical assistance including: datareview, analysis and interpretation,
community engagement, knowledge sharing, and strategic planning

e Conducta pilotprogram in Quad Cities to accelerate local defense adjustment activities

Page |90




7. Coordination with lllinois Supply Chain Mapping
Missouri Defense Supply Chain Mapping Project

e Developandimplement data-driven response strategies in other defense communities

Target Audiences

Target audiencesforthe analysisinclude defense contractors, especially manufacturers, communities
and elected leaders. While lllinois has historically deep ties to manufacturing with global companies like
John Deere or Caterpillar, the state is not traditionally regarded as a nexus for defense contracting. A
close look shows significant overlap between the state’s defenseand manufacturing supply chains with
approximately 90% of the state’s overall manufacturing output attributed to small and medium sized
firms, many of whom are also critical to the nation’s defense supply chain.

Illinois Supply Chain Mapping Regions

By comprehensively mapping the state’s defense and industrial supply chains, the projectis identifying
core regional capabilities and advantages that will help Illinois companies and entire communities
compete globally.

The projectis working with five lllinois communities who have clearlinks to the defenseindustry based
on the presence of key military assets (e.g. bases, training facilities), high concentration of
manufacturers, orboth.

e Quad Cities (the pilotregion)
e Northeastlllinois
e Rockford
Peoria
e Southwestlllinois

Quad Cities Region

Perched alongthe MississippiRiveratthe lllinois-lowa border, the Quad Cities —which consist of Rock
Island and Moline on the lllinois side and Davenport and Bettendorf on the Illinois side —are anchored
by the Rock Island Arsenal. With leadership from the Quad Cities Chamber of Commerce, the lllinois
Manufacturing Excellence Center (IMEC), the Quad Cities Manufacturing Lab, and the Centerfor
Industrial Research and Service at lowa State University, the regionrecently launched the Quad Cities
Manufacturing Innovation Hub, avirtual hub that bundles business services and technical assistance to
companiesinthe region, many of which are closely linked with the Rock Island Arsenal.

Northeast lllinois Region

The Chicago Metropolitan Statistical Area (MSA) is located at the southernmost part of Lake Michigan
and includes the Great Lakes Naval Base training facility. With leadership from the Chicago Metro Metal
Consortium (CMMC), an EDA-designated “manufacturing community,” CMMC convenes metal
manufacturers and relevant stakeholders to develop matchmaking events and facilitate information
sharingthat lead to new business opportunities for manufacturersin the region, many of which may be
linked to broader defense supply chains. Lake County Partners, atrusted nonprofit service providerand
business outreach organization, also has ties to the Great Lakes Naval Base, which islocated in Lake
County, the third largestin the state.

Rockford Region
Located near the northern border of lllinois, Rockford is home to a sizable and active aerospace cluster.
The region’s over 250 companiesand 11 Tier | suppliers provide products to the global aerospace,
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aviationand defense industry, presenting atremendous opportunity for that region’s growth prospects.
With leadership fromthe Rockford Area Economic Development Counciland otherlocal stakeholders
including higher education institutions (e.g. Northern lllinois University and Embry Riddle -Aeronautical
University) andindustry (e.g. UTC Aerospace Systems and Woodward), Rockford area leaders continue
workingto define aclearstrategy for growingthe aerospace clusterandisripe forlarge scale

community adjustment.

Peoria Region

Though often regarded as the “Earthmoving Capital of the World” given the presence of large Original
Equipment Manufacturers (OEM) like Caterpillar, the Peoriaareain Central lllinoisis also home to the
182" Airlift Wing of the lllinois National Guard, which maintains and operates eight C-130 Hercules
aircraft capable of transporting large amounts of personnel and equipment overlong distances.

Southwest lllinois Region

Locatedin the southwestern tip of lllinois just east of St. Louis, the Southwest Illinois region is home to
Scott Air Force Base, base of operations forthe 375th Air Mobility Wing. Scott AFB alsois currently a
proposed site forthe new NGA West Campus, part of the National Geospatial-Intelligence Agency. The
Southwest lllinois region has a strong network of manufacturers and defense contractors, including
Boeing, which has had a significantimpact onthe broadereconomy. The Leadership Council
Southwestern lllinois oversees a Military Affairs Committee that focuses on preservingand enhancing
Scott Air Force Base and itsadjacent communities through education and awareness building.

The lllinois Statewide Supply Chain Analysis Dashboard

The statewide project focused on developing a new approach to understanding and using supply chain
data, butbuilds uponthe asset mappingand action plan developed for the Quad Cities as core defining
elements of the work plan. The SDG project team is accomplishing the objectives of supply chain
mapping and sharinginformation by:

e Creatinga setof unique supply chain mappingtoolsto spottrends, risks and opportunities for
defense contractors and non-defense manufacturers

e  Workingwith the lllinois DIA leadership to put those toolsin the hands of state and regional
leadersresponsible for growth and prosperity

e Working with state and regional officialsto ensure they are prepared to get the greatestvalue
fromthese newtools

To accomplish these objectives, the SDGis creatinga comprehensive system of supply chain data, tools
and insights that can be turned overto the lllinois DIA leadership team, so thatthey can leverage these
unique toolsinsupport of state officials and regional authorities to:

e |dentify defense industry dependent communities
e Considerpotential impacts of defense adjustment on employers
e Conductstatewide assessment of the defense-related economicbase
Inform regional defenseasset mapping and economicadjustment and diversification plans

The projectis comprised of six (6) primary tasks.
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Task 1. Define Solution Requirements

Develop solution requirements and align them with the Illinois DIA leadership. The first step was to
develop afirmrequirements documentthatspelled out the supply chain mappingsolution that would
be developed to meet statewide needs. The supplychain map would be a complex dataset withan
intuitive interface, which allows lllinois DIA team members to analyze data and take action. Deliverables
included:

e Adetailed project plan withresponsibilities, timeframes and dependencies

A storyboard to outline the functionality to be provided by this solution
e Thedatabase requirements needed to support the agreed-upon functionality
e Aplanforworkingwith State and Regional Leaders throughout the project

Task 2. Buildthe Online Solution

Afterthe requirements were defined, SDGimmediately began to develop the system architecture,
acquiring the necessary dataand components, and building out the Supply Chain Map (SCM). Key design
featuresinclude:

Managing Data
e Buildingasecure database inthe commercial cloud
e Industrial-strength multi-userstructure
e Restricted access tosensitive data

Taming Complexity
e More than 30 millionrecordsfrom around 15 sources
e Substantial processto extract, transform, and load data from disparate sources
e Usingdata cleansingservices

Automatic Data Updates
e Frequently extracting, transforming and loading data from many sources

Visualizing the Data
e Usingbusinessintelligence software
e No codingrequired
e Abilityto “slice and dice” the data
e Controlsallowforeasyfilteringand sorting
e Highlevel dashboard

A key design objective of the SCMwas to permitthe DIA team to easily maintain the dataand make
modifications to the screens without requiring custom programming.

e Thefinal resultwill be atool that the DIA team can access from their smart phones, tablets or
PCs. Although thisaccessis not required by the RFP, it requires no extra programming because
of SDG’s data architecture and visualization engine

e Thesupplychain map, the database, and tools forimporting dataand configuring presentation
software are all being developed to permitthe lllinois DIAteamto edit, view and analyze the
data

e Thesolutionalso permits usercreation of business intelligence visualizations thatlet the DIA
team engage with theirsupply chainand state and regional leadersin new and constructive
perspectives based both on hard data and on derived knowledge from the qualitative analysis
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As of June 2017, thistaskis ongoing. One sample dashboard view is presented below:

Figure 7.1: Sample Dashboard for Illlinois Supply Chain Mapping Project
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Task 3. Data Collection & Primary Research

In parallel withthe SCM program architecture development, SDG launched aseries of qualitative and
primary and secondary research efforts. Results from these efforts will be fed into the database, as
appropriate, generate select stand-alone research products, and provide insights for the economicand
workforce analysis. Theseinclude:

Interviews and Group Meetings with Defense Contractors
e Developingthe qualitativeresearchinstrumentto be usedininterviews withthe region’sprime
defense contractors, subcontractors, manufacturing OEM’s and SMEs

e Identifyingthe pool of defense contractors and manufacturers for potentialinterviews
e Conductgroup meetingsandinterviews with a representative sample

e Analyze the findings, incorporate themintothe database whereappropriateand presentthem
to the regional leaders and the DIA team leadership

Survey All Defense Contractors
e Developthesurveyinstrument

e |dentification of target email list

e Developmentofsurvey strategy

e Surveyalllllinois Defense Contractors (launch planned forJuly 2017)
Cluster Analysis

e Developmentof high-level state and 5-targetregion cluster profiles. This analysis was based on
third party data not included inthe system database

e Abilitytoview defense contractorsin Brookings “High Tech” industry groupings

e Abilitytogenerate Industry Location Quotients on the fly forthe state or targeted region (in
development)
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e Alignment of state and 5-targetregion Defense Industry clusters with high levelcluster profiles

(date to be determined)
e Defense Contractor competitiveimplications from the cluster analysis (date to be determined)

Task 4. Supply Chain Analysis

Althoughthe dataare still being combined, and the solution remainsto be completed, preliminary data
analyses have begun. These initial inquiries are identifying issues and opportunities that may not have
been consideredinthe requirements phase. This allows the team to more easily adjust withoutincurring
significant costs ortime.

A key part of the early analysis isidentifying the lllinois regions/industries where defense activity is
located, including those most at risk from defense cuts. The permits an early exploration of approaches
to mitigate thatrisk. These and other preliminary analysis activities are ongoing untilthe solutionis
finalized. At that point, many of these analyses will be finalized into the online solution or writtenupin
stand-alone reports ormemos.

Task 5. Regional Activities

The projectis conducting outreach to local economicdevelopment organizations, DoD supply chain
participants and defense contractorsin each regiontoidentify specificapproaches for market
diversification and the best areas for innovation. Based on SDG’s analysis of the SCM, and results of the
Quad Cities Pilot, this outreach willsupport the DIA teamin developing approaches and
recommendations for new market expansion opportunities forlllinois-based defense contractors, with a
special focus on manufacturers and on small-and-medium sized enterprises.

Task 6. Facilitate Use of the Supply Chain Map (SCM)

The SDG will supportthe use of the supply chain solution and tools by the DIA team, and state and
regional leaders once the SCMis complete. The SDG project teamis assessing best practices, pitfalls,and
lessonslearned from other DIA engagements.

When the technology solutionis completed, SDGwill work with the University of lllinois, DIA partners
and the five regionsto develop pilot programs. These programs will focus primarily on assisting SMEs.
The SCM will be used toidentify their strengths and their opportunities for market diversification as
early as possible inthe process.
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Appendix A: Data Sources and Processes

Key Data Sources
Thisreportdraws uponthe following set of datasources:

Economic Modeling Specialists, Inc. (EMSI) — A nationally recognized

o
proprietary database that combines historic labor market information
I from 90+ data sources, EMSI includes detailed information on industries,
occupations, demographics, wages, companies, and the most industry-

a careerbuildercompany comprehensive economic impact model available. It also informs the
supply-chaindataanalysis by providing insightsinto whatis currentlybeing produced within Missouri and
where there is opportunity for more activities within particular sub-industries. Supply chain analysis in
thisreport uses the industry-leading depth of EMSI's supply-chain model (over 1,000 six-digitindustries)
combined with insights and aggregate trends from DoD procurement data.

IBISWorld — TPMA’s consulting team maintains a subscription to IBISWorld, a market
IBIS research provider of industry-specific business intelligence. This provides us with a concise
Wbrld understanding of economic conditions at the national and global level focused on the
target industries forthe analysis.

Other Local Sources — To create the list of defense contracting companiesin Missouri, this report utilizes
resources gained fromthe St. Louis Economic Development Partnership and its partners. These resources
include Boeing’s list of Missouri-based Vendors and contact information from the National Defense
Industry Association’s Great Rivers Chapter. These resources also informed the stakeholder interview
section of thisreport.

National Employment Time Series (NETS) and Dun & Bradstreet Establishment Data — The most
complete, accurate source of proprietary establishment and company analytics available, NETS is a
specialized resource developed in concert by Dun & Bradstreet and Walls & Associates. The systemfillsin
all “gaps” associated with D&B’s original data to assure that coverage is dramatically enhanced and the
accuracy of all revenueand employment datais maximized. NETS includessecondaryand tertiary industry
activity for each establishment to assistin the identification of a state’s or region’s true sectorand cluster
dimensions, credit analyses, corporate subsidiary and parentage relationships, related establishments,
address and geocoded location, federal contracting activity, establishment legal structure, foreign
ownership, minority orwomen ownership, and import orexportindicators. These data can be tracked for
each establishment over the entirety of the last quarter-century. In addition, TPMA’s consulting team
maintains astanding subscription to Dun & Bradstreet's proprietary data on firm dynamics, including up-
to-date information about Missouri firms within defense-related supply chains.

Business DevelopmentZone, LLC (BDZ) —BDZ maintains one of the most distinctiveinformation resources
in the world of federal government contracting, the DIBBS Navigator. This resource providesintelligence
about federal defense contractors, sub-contracting, and contracting offices—derived from federal
procurement data systems. Inaddition to the local sources described above, this database servesasthe
chief source of information about all contracting between Missouri companies DoD. This source provides
information about prime contracts, sub-contracts, Missouri-based contracting offices, and contracting
dollarflowsinand out of the state.
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Other Unique PublicResources Systems —In additionto the range and depth of unique publicinformation
resources. Specific federal data sources for trade, foreign investment, capital, infrastructure, shipping,
education and workforce development, economic development, and other subjects, were deployed as
relevant.

Key Processes Summary

Thisdocument provides asummary of the processes that were used to pinpoint the presence of defense
contractors throughout Missouri and describe theirsupply chains. The analysis started with
identification of defense companies andindustries. Next, TPMA’s consulting team will built a map of
Missouri’s defense supply chain, complemented by datasources at the business and industry levels.
Economiccontext was added by analyzingindustry trends and integrating the supply chain analysis with
company-level attributes. Lastly, the defense economy analysis looked downstream to analyze how
cross-state flows of funding impact Missouri’s economy.

Company Names and Locations

Starting with data from Business Development Zone (BDZ) on defense contracts and sub-contracts
received by firmsin the State of Missouri from FY ‘13-"16. TPMA’s consulting team identified the state’s
full breadth of defense companies and defense industries. Becausethe accuracy of federal contracting
data has been questioned by analysis from the Government Accountability Office (GAQ),*® all company
details were confirmed by integrating this data with otherinformation sources, like the local sources
and NETS database describedinthe Key Data Sources section. The result of thisinitial process was alist
of defenseestablishments, theirlocations, theirindustries, where they fitin the defense supply chain,
and otherbiographical information about each firm.

BusinessOwnership Conditions

Biographical information helped TPMA’s consulting team identify the extent to which defense
contractors include woman or minority-owned businesses and the frequency with which they are
foreign-owned. Thisinformation, which came from the National Establishment Time Series (NETS)
database, was also supplemented with data from the United States Census Survey of Business Owners.
The Survey of Business Owners provides statistics about business ow nership by ethnicity, gender,
veteran status, companysize, and industry.

Industry and Company Roleswithin Supply Chain

At the industry level, the list of primary contractingindustries was augmented with regional, state, and
national definitions of key industries for the defense cluster. Based on Missouri’s most prominent
defenseindustries, acore list of industries was constructed using the methodology described in the Key
Contracting Industries section. The complete Missouri supply chain was builtaround this list of core
industries. To construct this supply chain map, TPMA’s consultingteam merged BDZ and EMSI data,
identifying funding flows between contracting offices, prime contractingindustries, subcontracting
industries, and industries that supply defense contractors. At the conclusion of this process, the top
defense contracting companies were placed within the context of these supply chain nodes so that their
specificroles can be identified.

48 GAO (2014). Data Transparency: Oversight Needed to Address Underreporting and Inconsistencies on Federal
Award Website. Retrieved from: http://www.gao.gov/assets/670/664536.pdf
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Economic Context

To provide economiccontextto the supply chain maps, each industry group was compared to local
economictarget clusters. Additionally, the context of Boeing and national defense contracting trends
was added using news sources and specificanalysis of contracting data.

Contracting Fund Flows

To add anotherlayerto the supply chain analysis and overall description of Missouri’s defense cluster,
TPMA'’s consultingteam analyzed federal funding flows in and out of the state. This analysis was base d
on company place of performance data, company location data, and contracting office location data
from Business Development Zone. Each of these analyses was performed at the level of the individual
contractingaction, allowingaclearer picture of Missouri defense contracting activity to be presented.
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Appendix B: Table of All 73 Key Defense Contracting Industries

Table B.1: Details on 73 Key Defense Contracting Industries

Total Contracts,

Defense Dependency

NAICS Industry Description Industry Group V1316 Category
336411 Aircraft Manufacturing Durable Goods $14,076,617,747 40-59.9%
Manufacturing
236220 Commercial and Institutional Building Construction & $3,880,445,197 20-39.9%
Construction Extraction
336413 Other AircraftParts and Auxiliary Durable Goods $3,738,010,106 >80%
Equipment Manufacturing Manufacturing
336414 Guided Missileand Space Vehicle Durable Goods $3,198,959,905 >80%
Manufacturing Manufacturing
332993 Ammunition (except Small Arms) Durable Goods $2,212,504,086 >80%
Manufacturing Manufacturing
541330 Engineering Services Information, $2,030,720,651 10-19.9%
Professional, &
Scientific
446110 Pharmacies and Drug Stores Other Services & $1,539,005,555 20-39.9%
Trade
332992 Small Arms Ammunition Manufacturing  Durable Goods $1,197,625,122 40-59.9%
Manufacturing
524114 Direct Health and Medical Insurance Finance, $1,087,477,656 10-19.9%
Carriers Insurance, &
Management
334511 Search, Detection, Navigation, Durable Goods $724,802,009 >80%
Guidance, Aeronautical,and Nautical Manufacturing
System and Instrument Manufacturing
541712 Research and Development inthe Information, $581,134,185 10-19.9%
Physical, Engineering, and Life Sciences Professional, &
(except Biotechnology) Scientific
517110 Wired Telecommunications Carriers Information, $542,902,864 1-1.9%
Professional, &
Scientific
541519 Other Computer Related Services Information, $382,815,801 10-19.9%
Professional, &
Scientific
541511 Custom Computer Programming Information, $361,597,224 5-9.9%
Services Professional, &
Scientific
237990 Other Heavy and Civil Engineering Construction & $360,928,162 20-39.9%
Construction Extraction
334210 Telephone Apparatus Manufacturing Durable Goods $264,711,397 >80%
Manufacturing
541512 Computer Systems Design Services Information, $253,035,030 2-4.9%
Professional, &
Scientific
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Total Contracts,

Defense Dependency

NAICS Industry Description Industry Group V1316 Category
311611 Animal (except Poultry) Slaughtering Non-Durable $252,986,631 2-4.9%
Manufacturing
561210 Facilities SupportServices Admin, Support, $230,942,372 20-39.9%
& Waste
Management
333924 Industrial Truck, Tractor, Trailer,and Durable Goods $229,659,388 >80%
Stacker Machinery Manufacturing Manufacturing
236210 Industrial Building Construction Construction & $216,467,410 10-19.9%
Extraction
541990 All Other Professional, Scientific,and Information, $208,229,038 5-9.9%
Technical Services Professional, &
Scientific
334111 Electronic Computer Manufacturing Durable Goods $187,927,051 >80%
Manufacturing
336992 Military Armored Vehicle, Tank, and Durable Goods $186,866,306 20-39.9%
Tank Component Manufacturing Manufacturing
611519 Other Technical and TradeSchools Other Services & $174,773,273 20-39.9%
Trade
335911 Storage Battery Manufacturing Durable Goods $158,425,772 5-9.9%
Manufacturing
722310 Food Service Contractors Other Services & $151,187,198 5-9.9%
Trade
541310 Architectural Services Information, $149,831,111 5-9.9%
Professional, &
Scientific
332994 Small Arms, Ordnance,and Ordnance Durable Goods $147,430,962 >80%
Accessories Manufacturing Manufacturing
333318 Other Commercial and Service Industry Durable Goods $135,293,644 5-9.9%
Machinery Manufacturing Manufacturing
562910 Remediation Services Admin, Support, $132,446,252 10-19.9%
& Waste
Management
423390 Other Construction Material Merchant Other Services & $131,365,495 20-39.9%
Wholesalers Trade
334220 Radio and Television Broadcastingand Durable Goods $113,422,686 >80%
Wireless Communications Equipment Manufacturing
Manufacturing
541614 Process, Physical Distribution, and Information, $108,813,031 10-19.9%
Logistics Consulting Services Professional, &
Scientific
332722 Bolt, Nut, Screw, Rivet, and Washer Durable Goods $83,784,206 40-59.9%
Manufacturing Manufacturing
488190 Other Support Activities for Air Transportation, $79,150,328 5-9.9%
Transportation Warehousing, &
Utilities
334419 Other Electronic Component Durable Goods $59,480,412 2-4.9%

Manufacturing

Manufacturing
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Total Contracts,

Defense Dependency

NAICS Industry Description Industry Group V1316 Category
811219 Other Electronicand Precision Other Services & $58,903,813 10-19.9%
Equipment Repair and Maintenance Trade
541513 Computer Facilities Management Information, $47,494,442 5-9.9%
Services Professional, &
Scientific
334515 Instrument Manufacturing for Durable Goods $45,076,234 60-79.9%
Measuringand Testing Electricity and Manufacturing
Electrical Signals
311812 Commercial Bakeries Non-Durable $44,819,419 2-4.9%
Manufacturing
541380 Testing Laboratories Information, $40,700,029 2-4.9%
Professional, &
Scientific
336212 Truck Trailer Manufacturing Durable Goods $36,046,507 2-4.9%
Manufacturing
335314 Relay and Industrial Control Durable Goods $34,600,006 10-19.9%
Manufacturing Manufacturing
334519 Other Measuringand Controlling Device Durable Goods $30,190,774 10-19.9%
Manufacturing Manufacturing
812332 Industrial Launderers Other Services & $29,158,318 5-9.9%
Trade
541370 Surveying and Mapping (except Information, $28,132,077 5-9.9%
Geophysical) Services Professional, &
Scientific
511210 Software Publishers Information, $26,597,045 <1%
Professional, &
Scientific
332510 Hardware Manufacturing Durable Goods $22,839,369 10-19.9%
Manufacturing
311930 Flavoring Syrup and Concentrate Non-Durable $22,749,276 5-9.9%
Manufacturing Manufacturing
339112 Surgical and Medical Instrument Durable Goods $22,188,682 2-4.9%
Manufacturing Manufacturing
336611 Ship Buildingand Repairing Durable Goods $21,888,099 2-4.9%
Manufacturing
335912 Primary Battery Manufacturing Durable Goods $21,887,241 10-19.9%
Manufacturing
541711 Research and Development in Information, $21,339,184 <1%
Biotechnology Professional, &
Scientific
811198 All Other Automotive Repairand Other Services & $15,741,378 10-19.9%
Maintenance Trade
337214 Office Furniture (except Wood) Durable Goods $13,852,806 40-59.9%
Manufacturing Manufacturing
333314 Optical Instrumentand Lens Durable Goods $13,776,277 5-9.9%

Manufacturing

Manufacturing
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Total Contracts,

Defense Dependency

NAICS Industry Description Industry Group V1316 Category
213115 Support Activities for Nonmetallic Construction & $8,053,296 >80%
Minerals (except Fuels) Mining Extraction
334118 Computer Terminal and Other Durable Goods $6,339,927 20-39.9%
Computer Peripheral Equipment Manufacturing
Manufacturing
334112 Computer Storage Device Durable Goods $5,397,504 >80%
Manufacturing Manufacturing
334310 Audio and Video Equipment Durable Goods $4,206,282 10-19.9%
Manufacturing Manufacturing
334510 Electromedical and Electrotherapeutic Durable Goods $2,637,866 10-19.9%
Apparatus Manufacturing Manufacturing
333316 Photographic and Photocopying Durable Goods $2,584,419 10-19.9%
Equipment Manufacturing Manufacturing
324199 All Other Petroleum and Coal Products Non-Durable $1,736,154 10-19.9%
Manufacturing Manufacturing
336419 Other Guided Missileand SpaceVehicle DurableGoods $1,654,551 10-19.9%
Parts and Auxiliary Equipment Manufacturing
Manufacturing
517410 Satellite Telecommunications Information, $1,441,170 10-19.9%
Professional, &
Scientific
334514 Totalizing Fluid Meter and Counting Durable Goods $1,220,006 10-19.9%
Device Manufacturing Manufacturing
334412 Bare Printed CircuitBoard Durable Goods $1,019,376 10-19.9%
Manufacturing Manufacturing
335110 Electric Lamp Bulb and Part Durable Goods $945,947 5-9.9%
Manufacturing Manufacturing
313210 Broadwoven Fabric Mills Non-Durable $326,800 5-9.9%
Manufacturing
325212 Synthetic Rubber Manufacturing Non-Durable $102,291 10-19.9%
Manufacturing
337920 Blind and Shade Manufacturing Durable Goods $77,067 5-9.9%
Manufacturing
337125 Household Furniture (except Wood and  Durable Goods $11,050 5-9.9%

Metal) Manufacturing

Manufacturing
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Appendix C: Full Defense Supply Chain—Purchases from Key Contracting Industries

Figure C.1: Full Defense Supply Chain for Key Contracting Industries
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Appendix D: Distributions from Contracting Offices by Industry Group and State,
FY13-16

Table D.1: Army Corps of Engineers — Kansas City

Industry Group lllinois Missouri Other
Admin, Support, & Waste Management $55,245 $9,828,945 $431,336,260
Construction & Extraction $186,273,488 $259,541,468 $621,035,529
Durable Goods Manufacturing $146,303 $557,203 $5,054,170
Finance, Insurance, & Management S0 $5,888 SO
Information, Professional, & Scientific $2,233,784 $70,195,097 $144,659,536
Non-Durable Manufacturing $2,136 $118,379 $98,669
Other Services & Trade S0 $1,573,372 $1,029,648
Transportation, Warehousing, & Utilities SO $97,468 $6,243,238
Unclassified SO SO -$322,571
Total $188,710,957 $341,917,819 $1,209,134,480

Table D.2: Army Corps of Engineers — St. Louis

Industry Group lllinois Missouri Other
Admin, Support, & Waste Management $7,598,735 $16,813,250 $107,309,083
Construction & Extraction $53,164,946 $90,819,266 $64,045,125
Durable Goods Manufacturing $3,426,440 $10,585,844 $11,918,694
Finance, Insurance, & Management S0 $14,000 S0
Information, Professional, & Scientific $18,446,333 $12,809,632 $90,749,214
Non-Durable Manufacturing $53,271 $1,219,309 $404,619
Other Services & Trade $875,620 $6,116,086 $2,522,097
Transportation, Warehousing, & Utilities $712,357 $1,815,427 $339,831
Unclassified S0 $19,949 SO
Total 584,277,702 $140,212,761 $277,288,662

Table D.3: Defense Contract Management Agency — Boeing St. Louis

Industry Group lllinois Missouri Other
Durable Goods Manufacturing SO $1,562,769 -$5,430,305
Information, Professional, & Scientific S0 -$25,496,470 SO
Other Services & Trade SO -$3,790,137 SO
Unclassified S0 -$4,080,928 SO
Total S0 -531,804,764 -$5,430,305
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Table D.4: Fort Leonard Wood

Industry Group lllinois Missouri Other
Admin, Support, & Waste Management $9,552,526 $8,715,748 $147,606,828
Construction & Extraction $6,491,293 $52,083,379 $29,531,421
Durable Goods Manufacturing $523,129 $2,144,370 $21,105,088
Information, Professional, & Scientific $1,058,859 $1,426,163 $35,699,927
Non-Durable Manufacturing $3,995,428 $3,278,546 $2,614,874
Other Services & Trade $249,974 $133,639,514 $8,494,482
Transportation, Warehousing, & Utilities S0 $132,377,207 $9,075
Unclassified SO -$685 SO
Total $21,871,209 $333,664,241 $245,061,695
Table D.5: Naval Operational Support Center — Kansas City
Industry Group lllinois Missouri Other
Other Services & Trade S0 $109,675 $113,463
Table D.6: Naval Operational Support Center — Springfield
Industry Group lllinois Missouri Other
Other Services & Trade SO $145,136 SO
Table D.7: Naval Operational Support Center — St. Louis
Industry Group lllinois Missouri Other
Other Services & Trade S0 $308,124 S0
Table D.8: Naval ROTC— University of Missouri
Industry Group lllinois Missouri Other
Other Services & Trade S0 $3,036,815 SO
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Table D.9: USPFO — Missouri Army National Guard

Appendix D: Distributions from Contracting Offices by Industry Group and State
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Industry Group lllinois Missouri Other
Admin, Support, & Waste Management SO $64,507 $4,547,559
Construction & Extraction $403 $27,720,210 $791,156
Durable Goods Manufacturing $384,992 $2,280,792 $13,873,109
Information, Professional, & Scientific $17,629 $3,709,945 $6,574,677
Non-Durable Manufacturing S0 $116,216 $2,301,611
Other Services & Trade $153,641 $3,651,021 $6,938,859
Transportation, Warehousing, & Utilities S0 $112,792 $11,082,071
Total $556,664 $37,655,483 $46,109,041

Table D.10: Whiteman Air Force Base

Industry Group lllinois Missouri Other
Admin, Support, & Waste Management $2,788 $2,773,811 $10,833,641
Construction & Extraction $884,805 $76,442,580 $3,241,305
Durable Goods Manufacturing $669,004 $5,146,341 $21,999,824
Information, Professional, & Scientific $18,500 $5,031,044 $17,941,727
Non-Durable Manufacturing $105,308 $96,541 $3,418,110
Other Services & Trade $102,420 $3,280,883 $31,044,544
Transportation, Warehousing, & Utilities $8,043 $53,747 $218,769
Total $1,790,868 $92,824,948 588,697,919
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Appendix E: Distribution of Contracting Revenue by Industry Group

Figure D.1: FY13-16 Contracts Received by Region: Administrative, Support, & Waste Management
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Figure D.2: FY13-16 Contracts Received by Region: Construction & Extraction

By Contract Location
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Figure D.3: FY13-16 Contracts Received by Region: Durable Goods Manufacturing

By Contract Location
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Figure D.4: FY13-16 Contracts Received by Region: Finance, Insurance, & Management

By Contract Location
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Figure D.5: FY13-16 Contracts by Region: Information, Professional, & Scientific

By Contract Location
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Figure D.6: FY-13-16 Contracts by Region: Non-Durable Goods Manufacturing

By Contract Location
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Figure D.7: FY13-16 Contracts by Region: Other Services & Trade

By Contract Location
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Figure D.8: FY13-16 Contracts by Region: Transportation, Warehousing, & Utilities

By Contract Location
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Appendix F: St. Louis MSA Universitiesand Colleges Committed to Research and
Development

St. Louis University- Parks College of Engineering, Aviation, and Technology

o

O O O 0O 0o O O 0 O

o

BS, MS Aerospace Engineering
PhD Aerospace & Mechanical Engineering
BS ComputerEngineering

BS, MS Electrical Engineering
BS Mechanical Engineering

BS Physics

BS, MS Engineering Physics

BS Aviation management

BS Flight Science

BS Global Aviation

PhD Aviation

Washington University in Saint Louis

o

O O O 0O 0O O O O ©O

o

BS, MS, PhD ComputerScience

BS, MS, PhD Computer Engineering

MEng in ComputerScience & Engineering

Graduate Certificate in Data Mining and Machine Learning
BS, PhD Electrical Engineering

BS, PhD Systems Science & Engineering

BS, PhD, MS, MEng Mechanical Engineering

PhD, MS Aerospace Engineering

BS Chemical Engineering

BS Applied Science

PhD, MEng Energy, Environmental, and Chemical Engineering

University of Missouri-St. Louis

o
o
o
o

BA, BS, MS, PhD Chemistry

BA, BS, MA, PhD Mathematics
BA, BS, PhD Physics & Astronomy
BS, MS ComputerScience

University of Missouri College of Engineering

o

o O O O O

o

BS, MS, PhD Chemical Engineering

BS, MS, PhD Civil Engineering

BS, MS, PhD ComputerEngineering

BS, MS, PhD Electrical Engineering

BS, MS, PhD Industrial Engineering

BS Information Technology

BS, MS, PhD Mechanical & Aerospace Engineering

Missouri University of Science and Technology

o

BS Applied Mathematics
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https://wustl.edu/
http://www.umsl.edu/
http://engineering.missouri.edu/
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BS, BA Chemistry

BS ComputerScience

BS Information Science & Technology
BS, Physics

BS, BA, PhD Aerospace Engineering

BS Architectural Engineering

BS, MS, PhD CeramicEngineering

BS, MS, PhD, DE Chemical Engineering
BS, MS, PhD, DE Civil Engineering

BS, MS, PhD Computer Engineering
BS, MS, PhD, DE Electrical Engineering
BS, MS, PhD Engineering Management
MS, PhD Explosives Engineering

MS Manufacturing Engineering

BS, MS, PhD, DE Mechanical Engineering
BS, MS, PhD Metallurgical Engineering
BS, MS, PhD Nuclear Engineering

MS, PhD Systems Engineering

0O O o0 0O o0 O OO0 o0 O OO0 o0 O O o0 0 o

e Harris Stowe State University
o BSInformation Sciences & Computer Technology
o BS Mathematics
e Fontbonne University
o BS Applied Mathematics
o BS, MS ComputerScience
o BS Cybersecurity
o BSEngineering
e Lindenwood University
o BS Chemistry
BS ComputerInformation Systems
BS ComputerScience
BS Information Technology
BS Cybersecurity
o BA, BS Mathematics
e Maryville University
o BSActuarial Science
o BS Chemistry
o BS ComputerScience
o BSEngineering
o BS Mathematical Science

o
o
o
o

e \Webster University
o BS Chemistry
o BS ComputerScience
o BSInformation Technology
o BS Cybersecurity
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BS Information Management
BS Information Systems
BS Mobile Computing
o BS Data Analytics
e RankenTechnical College
o AS Advanced Manufacturing
AS Building Systems Engineering Technology
AS Control Systems Technology
AS Diesel Technology
AS Electrical Systems Design Technology
AS Electrical Automation Technology
AS Industrial Technology
AS Internet & Web-Based Technology
AS Information Technology
AS High Performance Racing Technology
AS Precision Machining Technology
CP Automotive Fleet Management
CP Control Systems Technology
CP Computer Networking
CP Electrical Automation
CP Electrical Construction Design Management
CP Fabricationand Welding Technology
CP High Performance Racing
CP Industrial Technology
CP Precision Machining
o CP SolarPhotovoltaicTechnology
e St. Louis Community College
o CS ComputerApplications
AS ComputerScience
AAS, CP CyberSecurity
AAS, CP Network Engineering
CP Network Security
CP Aviation Maintenance
CS ComputerAided Design
AAS Computer Aided Manufacturing
AAS, CP, CS Diesel Technology
AAS Electrical/ElectronicEngineering Technology
AAS Mechanical Engineering Technology
CS Precision Machining Technology
o ASEngineeringScience
e St. Charles Community College
o AASComputerPrograming
o AAS, CS Cybersecurity
o AASNetworkSecurity

O O O

O 0O o0 0o o OO0 o o O o0 o O o o o0 o o

O O O 0O O O O O 0 O O
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O O O 0O 0O O O O O O

o

CS ComputerSecurity

CA Data Management

CS Programing

CA Programing Languages
CS Systems Administration
AS Chemistry

CS Advanced Welding

CS Basic Welding

CA Computer Aided Drafting
CA Entry Level Welding

CA, CS Manufacturing Technology

e FEast Central College

o

O O O O O

AS Chemistry

ComputerInformation Systems/Networking

AS Engineering

Industrial Engineering Technology/Industrial Maintenance
AAS Precision Machining Technology

CS, AAS Welding
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