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Notice

Battelle is the world’s largest nonprofit independent research and development organization, providing
innovative solutions to the world’s most pressing needs through its four global businesses: Laboratory
Management, National Security, Energy, Environment and Material Sciences, and Health and Life
Sciences. It advances scientific discovery and application by conducting approximately $5 billion in global
R&D annually through contract research, laboratory management and technology commercialization.
Battelle’s Technology Partnership Practice (TPP) assists local, state, and regional organizations,
universities, nonprofit technology organizations, and others in designing, implementing, and assessing
technology-based economic development programs. For more information on TPP, please contact Mitch
Horowitz, Vice President and Managing Director, at horowitzm@battelle.org.

Battelle does not engage in research for advertising, sales promotion, or endorsement of our clients’
interests including raising investment capital or recommending investments decisions, or other publicity
purposes, or for any use in litigation.

Battelle endeavors at all times to produce work of the highest quality, consistent with our contract
commitments. However, because of the research and/or experimental nature of this work the client
undertakes the sole responsibility for the consequence of any use or misuse of, or inability to use, any
information, apparatus, process or result obtained from Battelle, and Battelle, its employees, officers, or
Trustees have no legal liability for the accuracy, adequacy, or efficacy thereof.
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GROWING INDIANA’S DEFENSE INSTALLATION INTRODUCTION AND KEY FINDINGS
Section 1. Introduction and Key Findings

At a time when Indiana is hard at work to accelerate the economic recovery taking place and generate
rising incomes, it is essential to focus on those economic assets found across the state that can
contribute to the state’s economic progress. One significant economic asset that deserves close
consideration is the direct defense-related activities taking place in the state. More than 10,000 Hoosiers
are employed across Department of Defense (DoD) installations and facilities located in Indiana, including
major installations found in the communities of Crane, Indianapolis, Butlerville, Edinburgh, Fort Wayne,
Peru and Terre Haute.

These DoD jobs stand out in offering high quality jobs, paying an average of just over to $70,000
compared to the state average private sector industry salary of just $40,000. Most striking is that the
Department of Defense activities in Indiana grew during the recession and by 2013 stood 13.7% higher
than in 2007, representing a gain of 1,258. By comparison, total employment in Indiana was still 1.9%
below its pre-recession 2007 level as of 2013.

16.0%
14.0% B Employment Growth Rate, 2007-2013
12.0%
10.0% B Employment Growth Rate, 2010-2013

8.0%

6.0%

4.0%

2.0%
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Indiana Indiana
DoD Total
Employment Employment

Figure 1. Growth in employment from 2007 to 2013: Department of Defense (DoD) employment
compared to total employment in Indiana.

Source: DoD Employment from the U.S. Office of Personnel Management, Total Indiana
employment from U.S. Bureau of Labor Statistics; Battelle calculations.

A key question going forward is how to sustain and build upon Indiana’s growth in DoD activities.
In recent years DoD activities have been constrained due to federal spending caps on DoD’s budget that
began in 2011. Indiana has felt these financial constraints with the state’s total DoD employment declining
slightly from a high of 11,074 in 2011 to 10,395 in 2014. Looking to the future, the DoD budget is
expected to grow again now that the economy has recovered and federal spending is picking up. The
President’s proposed 2016 budget for DoD calls for a 4.5 percent increase over the 2015 enacted level
and exceeds spending caps from the prior year by $38 billion. At the same time, there may be new
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GROWING INDIANA’S DEFENSE INSTALLATION INTRODUCTION AND KEY FINDINGS

challenges as Congressional discussions are growing on having a new Base Realignment and Closure
(BRAC) round beginning in 2017. This translates into an uncertain environment going forward, where
Indiana’s defense installations will need to make the case that they are good investments for growth and,
possibly, retention.

Role of Technology and Talent Efforts to Sustain and Enhance Defense
Installations within States

Best practices from across the U.S. suggest that sustaining state-specific DoD activities requires ensuring
a high value-added, local environment for its defense installations. To this end, Indiana has taken one of
the most important steps by establishing the Indiana Office of Defense Development (IODD) in 2013 in
recognition of the importance of Department of Defense employment, its defense-related installations,
and its defense contractor base. IODD provides a focused effort on growing the defense sector business
in Indiana and creating jobs for Hoosiers.

Given that the U.S. military is among the most technology-sophisticated organizations in our nation, IODD
recognizes the importance of assessing the specific technology development, deployment, and talent
requirements of its leading military installations to determine Indiana’s ability is to assist in advancing
military technology capabilities, which in turn could lead to added facilities, activities, and ultimately
employment as DoD makes strategic investments across the nation.

Similar to industry, the U.S. military has a competitive advantage through the use of technology. As the
Association of American Universities explains: “DOD relies on technological innovation as a force
multiplier, and cutting-edge advances have helped make our military the best-equipped and most
effective in the world. Addressing complex military challenges — such as improvised explosive devices,
information warfare, and weapons of mass destruction — requires new technologies. The new knowledge
needed to develop such technologies depends on sustained investments in basic research performed at
U.S. universities. Past DOD investments in university basic research have led to such innovations as
lasers, radar, fiber optics, infrared technologies, stealth technology, and advanced composite materials.”

Much of that advanced technology capability involves the ability to link key state and regional resources
involving talent, science and innovation to serve the continuing high performance and enhancement of
missions at military installations. Of particular importance is how a state’s post-secondary institutions and
its broader industry drivers are aligned to meeting the needs for talent and technology know-how required
for advancing the nation’s military missions.

In recent years, ensuring that local military installations have access to science, technology, engineering
and math (STEM) talent pipeline has become a growing concern. The DoD’s 2010-2014 STEM
Education and Outreach Strategic Plan notes a variety of challenges facing DoD in its access to
technology-skilled workforce, including?:

1 http://www.aau.edu/WorkArea/DownloadAsset.aspx?id=14378.
2 Department of Defense, STEM Education and Outreach Strategic Plan: 2010-2014, December 2009, page 3
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e The average age of federal scientists and engineers continues to rise. Workers age 45 and older
constituted 57.8 percent of all federal scientists and engineering in 2005. A significant portion of
these employees, particularly those in DoD science and technology laboratories, will likely leave by
2020 through retirement or attrition.

e The current DoD workforce also lacks diversity. The proportion of women scientists and engineers in
DoD laboratories has not kept pace with the proportion in the U.S. workforce as a whole.

e Competition for world-class talent is increasing. The difference in starting salaries between the
private and public sectors is a systemic challenge for DoD. Plus, DoD faces the additional hiring
hurdle of security clearance requirements that often exclude highly talented individuals who are not
U.S. citizens.

So, along with other efforts in support of its military installations, it is critical that Indiana ensure a high
value local environment that can link key knowledge assets involving talent, science and innovation
resources to serve the continuing high performance and enhancement of its leading military installations.

Assessing the Alignment of Indiana’s Higher Education Institutions to the
Technology and Talent Needs of the State’s Defense Installations

Understanding the importance that access to technology and talent will play in Indiana’s ability to not only
grow but also retain the military installations in the state, IODD decided to undertake an independent,
fact-based assessment of the alignment of Indiana’s higher education institutions to the technology
development, deployment, and talent requirements of Indiana’s core military installations. IODD retained
the services of the Battelle Technology Partnership Practice (TPP) to undertake the assessment.

Battelle is the world’s largest independent, non-profit, research and development organization, with
extensive knowledge of DoD. Battelle created the Technology Partnership Practice in 1991 to focus
Battelle’s broad experience and capabilities to better serve state and local organizations, universities,
non-profit technology organizations, and others in the design, implementation, and assessment of
economic and technology development programs. Today, TPP is one of the nation’s premier technology-
based economic development consulting organizations bringing an extensive and proven track record in
developing overall science, technology, and innovation strategies for states, as well as more focused
talent/workforce strategies. Battelle TPP also has an extensive track record of working in Indiana and
brings a strong familiarity and knowledge of Indiana’s diverse set of universities and industry drivers.

The key components for this fact-based, independent assessment involved:

1. Identifying what the key technology focus areas are of Indiana’s leading defense installations.

2. Assessing how Indiana universities’ research activities align with the state’s defense
installations technology focus areas .

3. Examining the demand for workers across all defense installations and assessing the specific
workforce needs and then analyzing if Indiana’s talent generation is in alignment with demand.
Key Findings

Based on the interviews with key leadership at Indiana’s leading defense installations and publically-
available information regarding the mission, activities, capabilities, and assets of these defense

BATTELLE | April2015 | Final Report 3
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installations, six technology focus areas associated with technology development, deployment and talent
needs across the five leading defense installations were identified. These six technology focus areas
included:

Electro-Optics, Sensors and Surveillance
Advanced Electronics

Chemistry Materials

Information Technology/Computer Science
Warfighter Technologies

Unmanned Aerial Systems.

The alignment of higher education research and development activities to these core technology areas
presents a paradox:

Indiana’s academic research, as represented by funding, papers and research centers, offers a
significant and growing level of research in fields aligned with the technology needs of Indiana’s
leading defense installations.

Yet, DoD support for academic R&D in Indiana, while increasing since 2008, accounts for a smaller
share of total funding across all aligned research fields and has not kept pace with overall DoD
support to universities.

The implication is that more focused efforts are needed in Indiana to aggressively pursue DoD
funding based on the growing strengths of Indiana’s universities in key research fields aligned to the
targeted technology/talent focus areas are required.

In the alignment of talent generation from higher education in Indiana, the findings were more straight-
forward:

Indiana’s higher education community is particularly well-aligned in the growing areas of DoD-related
employment opportunities for bachelor and graduate level degrees. The state offers access to top
ranked programs in key engineering, scientific, and computer fields, with strong focus on the state’s
aerospace, electronics, and computing talent needs.

One opportunity for improvement identified was for more Associate degree level technical skill areas
involving electrical, electronics, and communications technicians, and aerospace, aircraft and
avionics technicians. Many of Indiana’s leading defense installations identified this as a specific
workforce need. Overall, outside of computer sciences, the level of Associate’s degrees awarded in
the targeted defense-related degree areas has declined, especially in key technical and technician
programs.

Thus, there are opportunities for pursuing new collaborative efforts to better connect the existing Indiana
university research strengths to DoD opportunities, and to pursue more collaborative program
development at the Associate Degree level for specific technical fields.

BATTELLE | April2015 | Final Report 4
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Section 2. Setting the Context — Assessing the
Technology and STEM Talent Requirements of Indiana’s
Five Core Defense Installations

Indiana is home to five leading military installations:

e Camp Atterbury Joint Maneuver Training Center and Muscatatuck Urban Training Center

e Grissom Air Reserve Base

e Hulman Field

e The Fort Wayne International Airport

e The Naval Surface Warfare Center and Army Ammunition Activity at the Crane Military Base.

Table 1 below provides summary information on the location, employment, and budget of these leading
military installations in Indiana.

Table 1. Overview of five Indiana key defense installations.

Installation Location Employment*
Camp Atterbury Joint Maneuver Training Edinburgh -
Center and Muscatatuck Urban Training Center Butlerville 1,000 $300 million
The Fort Wayne International Airport Fort Wayne 1,000-1,100 $65 million
Grissom Air Reserve Base Peru 2,000-2,300 $100 million
Hulman Field Terre Haute 850 $25 million+
NSA Crane (I\_qual Su_rf_ace Warfare Center and Crane 4,600 $2 billion
Army Ammunition Activity)

* Full Time and Reserves.

Source: Battelle Interviews and Review of Websites.

To identify the critical technology development, deployment, and talent requirements of the five core
installations, information regarding mission, activities, capabilities, and assets of these bases was
reviewed and analyzed. In addition, Battelle conducted interviews with the leadership at the five military
installations to collect more detailed information regarding their specific technology and talent
requirements, as well as their ongoing collaborations and connections with Indiana industry and
universities.® To further assess DoD-related talent/workforce needs in Indiana, Battelle also conducted an
additional analysis of overall federal defense related employment and hiring in Indiana based on the U.S.
Office of Personnel Management (OPM) FedScope Federal Human Resources Database for the entire

3 A list of persons interviewed is included as Appendix A. and the Interview Guide is included as Appendix B. to this
report.
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Department of Defense, Department of the Air Force, Department of the Army, and Department of the
Navy.*

Brief profiles are provided below of the leading DoD military installations, followed by an integrated
technology framework of the key defense-related technologies being developed through research and
development activities and/or deployed in the fulfillment of the mission.

Profiles of Indiana’s Leading DoD Installations

The profiles below provide a brief history, current mission, and insights on technology development and
deployment activities associated with each of the five leading DoD installations in Indiana:

Camp Atterbury — Muscatatuck began operations in 1942 as a training facility during WWII. The camp
was discontinued as a Department of the Army facility in 1969. The Military Department of Indiana
assumed control at that time, and from the 1970s through the 1990s the primary mission of Camp
Atterbury-Muscatatuck was to support the Indiana National Guard and its various missions, including
providing support with conflicts in Vietham, Desert Shield, and Desert Storm. Camp Atterbury-
Muscatatuck now functions as an armed forces reserve training area operated by the Indiana National
Guard. The base supports active duty and reserve component training, as well as other local, state,
andfederal training.

Located close to Camp Atterbury-Muscatatuck and developed in conjunction with the State of Indiana, the
Muscatatuck Urban Training Center (MUTC) is a large urban training site, leveraging existing masonry
buildings, supporting Camp Atterbury urban training requirements, while also providing a unique training
venue for other Army units, DoD exercises, and Federal agencies. The 1,000 acre site was turned over to
the Indiana National Guard in July of 2005, and has since been evolving into a full-immersion
contemporary urban training environment. The MUTC includes:

e A 180-acre reservoir

e A flooded community

e More than 180 structures including 68 major buildings covering 850,000 square feet of floor space
e An extensive searchable/maneuverable and instrumented utility tunnel system

e More than 9 miles of roads and streets

e Electromagnetic environment

e The Combined Arms Collective Training Facility (CACTF)

e An engineered rubble pile.

The strategic mission of Atterbury-Muscatatuck is to support the training of DoD and National Guard

personnel for foreign deployment. Because of the reduction of military activities in Afghanistan and Iraq
and subsequent reduction in the need for deployment-related training, the employment of the base has
declined from over 2,500 during the height of the Afghanistan and Iraq conflicts to approximately 1,000

4 It is important to note that the OPM FedScope analysis was conducted for all, DOD, Air Force, Army, and Navy
installations in Indiana, not just the five bases that are the focus of this analysis. This was necessary because this
employment data is available by the various DOD and service commands, not by installation. Thus, the OPM data
analysis is broader and includes all defense-related federal employment in Indiana.
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today. According to the Base Commander,“Our old mission was training; our new mission is testing and
evaluation along with training.” The current goal of the installation is to integrate cyber, communications,
and unmanned systems technology and training into its core military and Special Forces training mission.
The base is also seeking to diversify its base of training customers to include the Department of State, the
Department of Homeland Security, and civilian clients, as well as its core DoD and special operations
clients. For example, in 2013, the facility hosted Vibrant Response, the largest annual homeland security
exercise in the country with 8,000 military and civilian participants from 27 different states.

While Camp Atterbury and Muscatatuck are not significant generators of defense technologies, they offer
significant capacity for technology training, testing, and evaluation, especially in the areas of
cybersecurity, communications, and unmanned aerial systems. In addition to its mission to serve as
a mobilization and training center, Camp Atterbury and Muscatatuck offers a full Electro-Magnetic
Environment, managed by Crane NSWC, that offers a full range of telecommunications and data
communications systems. The installation has also been granted clearance for specific ground-based
electronic attack. Thus, the installation has focused on both training and testing operations related to
sensor, communications, and cybersecurity technologies. Atterbury-Muscatatuck is also a central element
of Indiana’s efforts to develop, test, and deploy unmanned aerial systems, and is a major part of Indiana’s
significant assets that are being deployed to support unmanned aerial systems technology development,
testing, and training. Indiana’s unmanned aerial systems assets and resources include:

e 280 square miles of Restricted Airspace

e 1,300 square miles of Military Operating Airspace

e Over 100,000 acres of real estate under Restricted Airspace
e A Joint National Training Center with Complex Urban Training
e DoD and Non-DoD partners vested in UAV technologies

e A 4,200 foot runway under Restricted Airspace

e A National Test Network for communications support that is being deployed to support the
development, training, and testing needs related to unmanned aerial systems development.

As a core component of this capacity, MUTC is designated as a Joint National Training Center and offers
a key, national-level capability for testing, evaluating, and training environment for both soldier and civilian
users of unmanned systems. Considered the largest, fully-functional brick and mortar urban training
environment in the U.S., Muscatatuck offers the only site in the nation where unmanned systems,
including but not limited to UAVSs, can fly in restricted airspace and collect data from an urban
environment. Finally, as part of its core training mission, Atterbury-Muscatatuck also provides world class
facilities (capabilities and capacity) to Special Operations Forces, as the best value solution for live,
virtual, and constructive training, testing, and evaluation in order to meet their operational and strategic
requirements for the contemporary operating environment.

In expanding its training mission to include defense technology testing and evaluation, Atterbury-
Muscatatuck works closely with NSWC Crane in Indiana, the Air Force Institute of Technology and the Air
Force Research Lab at Wright Patterson Air Force Base in Ohio, as well as Naval Sea Systems
(NAVSEA) Dahlgren and Defense Advanced Research Projects Agency (DARPA). Atterbury-Muscatatuck
has substantial cooperative efforts underway with Indiana colleges and universities including Indiana
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University in cybersecurity, Indiana State University in unmanned aerial systems, and Indiana University,
Purdue University, and Vincennes University on its training operations. Employment at Atterbury-
Muscatatuck has stabilized after recent reductions with the major talent need being in the area of
information technology with a significant focus on cybersecurity.

Grissom Air Reserve Base (ARB) is one of only five standalone Air Force Reserve Command bases in
the nation. It began operations on July 1, 1942 when it was opened by the U.S. Navy as Bunker Hill Naval
Air Station. The base was renamed in 1968. With total employment of 2,300 civilian, active duty and
reserve personnel and a budget of approximately $100 million, Grissom ARB plays an important role in
the regional and state economy. It is the largest employer in Miami County and the third largest in North
Central Indiana. Its annual economic impact exceeds $128 million per year.®

Grissom ARB is the home of the 434th Air Refueling Wing, one of the key aerial refueling units in the Air
Force Reserve Command. From the base, the wing and its personnel travel around the world in support
of various Air Force operations and contingencies. The wing is equipped with 16 KC-135R Stratotanker
aircraft.

The mission of the 434th Air Refueling Wing is to develop and maintain the operational capability of its
units and train reservists for worldwide duty. Training consists of flight operations, deployments, and
weekend training. It also has responsibility to generate aircraft and crews in support of the Air Mobility
Command. While the Air Force has the largest contingent of personnel at Grissom, it is also home to
organizations from other branches of America's armed forces. The Army Reserve has had a presence at
Grissom since the 1970s, and a Marine Corps Reserve unit relocated to the base in 2001.

With this focus on providing tactical and strategic refueling to support national defense, Grissom has only
limited direct involvement in the generation of Air Force and aviation technologies. As a result, the ARB
has only limited involvement in Indiana research and development activities. Grissom ARB is, however,
actively involved in the utilization and deployment of existing Air Force and aerospace technologies. Local
procurement and contractor activity is focused on base support functions and procurement to support its
core refueling mission. The ARB also recruits skilled workers from the Indiana education system. Its
workforce needs include pilots and aircraft/avionics technicians to support its core mission. The ARB also
has a need to recruit flight surgeons and medical personnel.

Fort Wayne International Airport is home to the 122nd Fighter Wing, which flies the A-10 Thunderbolt Il
out of the Fort Wayne Air National Guard Base. The Fort Wayne International Airport is adjacent to the
base and is also known by its original name, Baer Field. Approximately 1,100 total staff work at the
122nd, ranging from finance and medical personnel to the many A-10 service personnel. The Army's
338th Quarter Master Field Service Company also resides on base. The base has a total operating
budget of approximately $65 million.

The core mission of the Fort Wayne International Airport/122™ Fighter Wing is to support the combat
readiness of its A-10 aircraft and crews. With this focus on providing agile combat support, the Fort

5 http://www.grissom.afrc.af.mil/news/story.asp?id=123437484 and
http://www.grissom.afrc.af.mil/library/factsheets/factsheet.asp?id=2205
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Wayne International Airport/122nd Fighter Wing has only limited direct involvement in the generation of
Air Force and aviation technologies and mostly deploys existing military aerospace technologies. As a
result, the Fort Wayne International Airport/122nd Fighter Wing has only limited involvement in Indiana
research and development activities. Local procurement and contractor activity is focused on base
support functions and procurement to support its core air defense mission. Similar to Grissom ARB, the
122 Fighter Wing has specific technology workforce needs for pilots and aircraft/avionics technicians to
support its core mission, as well as medical personnel to support base operations.

Hulman Field was developed as an airport in 1943. A local Air National Guard Base was established at
the airport in 1954, and the 113th Tactical Fighter Squadron, which is a part of the 181st Tactical Fighter
Group, was stationed at the airport. Today, The Terre Haute International Airport-Hulman Field is the
home of the 181st Intelligence Wing. The unit’'s mission was changed with the 2005 Base Realignment
and Closure Commission, and today is tasked with two Air Force missions: a Distributive Ground Station
(DGS) and an Air Support Operations Squadron (ASOS). Both of these missions places the 181st in the
deployment and utilization of unmanned aerial vehicle (UAV), sensing and communications technology
technology. The DGS is an intelligence-based mission, monitoring near real-time video feed from
Predators, Global Hawks, and other unmanned aerial vehicles hovering the skies over any military area of
operation. The ASOS mission is to advise the ground commanders on the best way to utilize U.S. and
NATO assets for close air support. The Wing’s mission support group supports the operation of the
overall command. In 2008, the 181st Fighter Wing was re-designated as the 181st Intelligence Wing. The
total employment of all three operations is approximately 800 personnel and the total base budget is over
$25 million. All of the intelligence staff have the highest level of security clearance. The base also hosts
the Indiana National Guard 81st Troop Command, which is focused on disaster readiness.

The Hulman Field the 181st Intelligence Wing deploys a wide range of technologies related to the
intelligence mission of the base, including communications, telecommunications, information technology
(IT), and unmanned aerial systems (UAS). Two specific areas of significant and growing technology
deployment and workforce focus areas were noted in Battelle’s interviews. One is in the area of
cybersecurity used to protect intelligence/communications assets. Another key technology and workforce
area is in sensing and surveillance technology to collect, analyze and disseminate intelligence information
involving signaling, imaging, and sensor platform deployment.

Currently, Hulman Field is well-positioned in meeting its workforce needs, being fully staffed with a high
workforce retention level. There are also active partnerships and contractors involved in supporting the
technology deployment and talent needs for Hulman Field. The installation has formal relationships with
ROTC programs across the state and an informal working relationship with Indiana State University in
unmanned aerial systems. Plus, the base utilizes major DoD contractors, including Lockheed Martin,
SAIC, and Raytheon, to maintain its intelligence/communications technology.

Naval Support Activity Crane (NSA Crane) is the third largest U.S. Naval installation in the world.
Originally established in 1941 under the Bureau of Ordnance as the Naval Ammunition Depot for
production, testing, and storage of ordnance, Crane has evolved from its ordnance roots and is now
recognized worldwide as a modern and sophisticated leader in diverse and highly technical product lines
serving both the U.S. Departments of the Navy and Army.
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NSA Crane, as both a federal “national laboratory” and a principal weapons depot, has historically been in
the forefront of U.S. weapons development. NSA Crane and its two core commands work with both DoD
and its civilian contractors to support the design, development, testing, and production of advanced
military products, equipment, and technologies. Through its partnering with the contractor community,
NSA Crane has supported the development of a national security/defense business cluster in Southwest
Central Indiana that together employs nearly 5,600 military, civilian and contractor jobs and generated a
business base of more than $2 billion in F