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Unmanned Aerial Vehicles:
An Assessment of Their Impact on
San Diego’s Defense Economy

Executive Summary
Unmanned aerial vehicle (UAV) production neared $1.3 billion in San Diego during 2011, according to
analysis of federal government Department of Defense (DoD) contract spending. UAV spending has
grown significantly in San Diego over the past five years, nearly doubling since 2008. This growth
parallels the increasing role played by UAVs in the U.S. military and the leadership position San Diego
companies occupy in the UAV industry.
UAV contracting activities in 2011 supported 7,135 direct and indirect jobs throughout San Diego
County. The jobs are concentrated in the North County area of San Diego, with 86 percent of the
economic impact of UAVs concentrated in the area north of SR 56 and south of Orange and Riverside
County borders.
UAVs now comprise the largest segment of San Diego’s defense manufacturing sector. UAV production
comprises more than 12 percent of all DoD contracting activities in San Diego County. In fact, although
DoD contracting in San Diego has started to soften the past three years, UAV activity has continued to
expand.
Production of UAVs is forecast to double by the end of the decade. Several forecasting firms have
predicted the global demand for UAVs will reach $12 billion by 2019, even in the face of significant
reductions in U.S. military spending. Given the leadership of Northrop Grumman and General Atomics
Aviation in UAV technology, there is every reason to believe San Diego is positioned to benefit from this
trend.
Other states and regions are taking significant steps to attract UAV activities. Several other states and
regions are actively working to attract UAV researchers and manufacturers. Their efforts include the
development of specialized educational programs and the preservation of airspace assets.
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Introduction
By all accounts, San Diego is still struggling to emerge from the 2008 national economic downturn. At
the peak of the recession, civilian unemployment in the county climbed to nearly 11 percent, and today
still hovers around 9 percent. 1 Companies have shed more than 50,000 jobs in the region. Local wages
have fallen the past two years, while per capita income remains well below pre-recession peaks. 2
However, a bright spot in the San Diego economy in recent years has been defense-related spending.
Local defense expenditures grew substantially the past decade while military base operations and
payrolls expanded. Many economic observers, including the National University System Institute for
Policy Research (NUSIPR), conclude that absent San Diego’s prowess in defense manufacturing and its
role in hosting major military facilities, the local unemployment rate would have been significantly
higher.
One of the most important engines of the region’s defense sector has been the research, development,
and production of unmanned aerial vehicles (UAVs). UAVs are reusable remotely piloted aircraft, either
controlled from a remote location and/or which fly autonomously on a pre-programmed flight plan.
They are used in a variety of roles including surveillance, reconnaissance, search and rescue, surveying
and many more uses. UAVs have experienced dynamic growth over the past decade, and the worldwide
market for UAVs will continue to be a prime area for growth among defense and aerospace companies. 3
San Diego has emerged as a global leader in UAV production. Since 2004, San Diego’s aerospace
employment, now primarily focused on unmanned aircraft systems, has increased by 1,200 jobs. Just
since early 2010, the sector has added 600 jobs. The two major UAV firms locally, Northrop Grumman
and General Atomics Aeronautical Systems, each conduct billions of dollars in UAV unclassified contract
work in San Diego County. According to Northrop Grumman Vice President Jim Zortman, “The center of
the unmanned business for aerial vehicles is right here in San Diego.” 4
Yet, the contribution UAVs make to San Diego’s regional prosperity and their role and importance in the
local economy and employment base seem underappreciated. A recent report on the overall impact of

1

Labor Market Information Division, State of California, Employment Development Department, “LMI for San
Diego-Carlsbad-San Marcos MSA, California,” http://www.calmis.ca.gov/htmlfile/msa/sdiego.htm.
2
Ibid.
3
“Teal Group Predicts Worldwide UAV Market Will Total $89 Billion in Its 2012 UAV Market Profile and Forecast ,”
Teal Group, April 11, 2012, http://tealgroup.com/index.php/about-teal/teal-group-in-the-media/3/79-teal-grouppredicts-worldwide-uav-market-will-total-89-billion-in-its-2012-uav-market-profile-and-forecast
4
Nathan Max, “Unmanned Aircraft Continue to Soar,” U-T San Diego, April 22, 2012, 15,
http://www.utsandiego.com/news/2012/apr/22/tp-market-for-unmanned-aircraft-called-strong/.
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military spending in the San Diego economy mentions UAV activity in passing, but provides no specifics
nor disaggregates that activity from that of the broader defense industry. 5
At least publically, there seems to be only limited interest in drafting a regional response to the
solicitation by the Federal Aviation Administration (FAA) for proposals regarding a UAV test bed or in
opportunities to partner with desert communities and test ranges to leverage San Diego’s knowledge
and expertise with expansive airspace resources to the east and west. While regional leaders place great
emphasis on the region’s life sciences and telecommunications industries, there seems only scant
awareness as to the looming challenges at the federal level in respect to defense spending and what
those challenges could mean for San Diego’s leadership role in UAVs. While San Diego State University
(SDSU) provides both an undergraduate and master’s program at its School of Aeronautical Engineering,
the region lacks a Ph.D. program focused exclusively on aerospace engineering, and neither the
University of California San Diego (UCSD) nor SDSU appears in the major rankings of top aerospace
graduate programs.
This lack of emphasis on San Diego’s leadership role in UAVs suggests some long-term risks to the
region. More than two dozen states and regions are engaged in targeted efforts to support UAV
manufacturing and development. Several are making coordinated efforts to win designation from the
FAA as UAV test beds in the hope that this designation will lead to increased R&D and manufacturing
activity. Universities such as Georgia Tech and the Massachusetts Institute of Technology (MIT) have
made major investments in UAV research and are regular participants in the research competitions
sponsored by the industry. Given the positive projections regarding worldwide growth in the demand
for UAVs, there is every reason to believe that other regions will continue to make concerted efforts to
attract and support UAV research and manufacturing, and that San Diego would be wise to understand
its current leadership position could erode over time. 6
This report seeks to address this gap in our regional understanding of the importance of the UAV
business to San Diego’s economy by first underscoring the industry’s economic contribution to San
Diego and identifying some of the lessons San Diego can learn from the efforts underway in other cities
and around the country.
Part I of this report reviews San Diego’s defense economy, both as it exists today and as it has changed
over time. This overview helps put the recent development of UAVs in context and illustrates how UAVs
have become a key component in the region’s economic success.

5

Fermanian Business & Economic Institute, “San Diego Military Economic Impact Study,” San Diego Military
Advisory & Economic Council, June 2012.
6
For more information on the Georgia Institute of Technology’s UAV programs, see, for example, their webpage
dedicated to the field station for UAV research and design: “UAV Research Facility,”
http://controls.ae.gatech.edu/wiki/UAV_Research_Facility (accessed August 28, 2012). On MIT’s UAV efforts, see
the AeroAstro report no. 9, 2011–2012, http://aeroastro.mit.edu/news-events/aeroastro-annual-report (accessed
August 28, 2012).
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Part II examines the aggregate value of more than 600 contracts and procurement activities in San Diego
County that directly relate to UAVs. The report discusses data sources used to obtain that information
and trends shown in the data.
Part III examines the impact UAVs have on both the San Diego economy as a whole and the North San
Diego County area specifically.
Part IV discusses some mid- and short-term market forecasts for the industry.
Part V reviews some UAV economic development activities identified in other regions and, based upon
this review, suggests economic development activities the region may want to consider for evaluating
future implementation to support this industry.
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PART I: San Diego’s Defense Economy
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Source: National University System Institute for Policy Research.

Since World War II, military base operations and defense-based aerospace firms in the area have been
primary drivers of San Diego’s economy. Their prominence waxed and waned depending upon
international events, yet even during periods of significant government cutbacks in defense
expenditures, they have remained vital pillars of the local region’s economic prosperity.
The 1980s saw one of the more significant increases in local aerospace employment. With the Reagan
administration defense buildup, General Dynamics became San Diego’s largest private employer,
responsible for the development of several weapons systems, including cruise and short range ballistic
missiles. The end of the Cold War brought a new free fall of San Diego’s aerospace economy. General
Dynamics split up, transferred, and sold off entire local divisions. By the end of the decade, private
sector aerospace employment in the region fell from nearly 27,000 to fewer than 6,000 positions.
Military base operations were also significantly cutback, falling from a peak of nearly 150,000 activeduty military personnel in 1989 to 104,000 by 1998. 7
Since 2000, however, the sector has largely rebounded. Military base operations and payrolls rose in the
wake of the September 11, 2011 terrorist attacks and expansion of the Global War on Terror. Defense

7

U.S. Department of Commerce, Bureau of Economic Analysis, “Regional Data: Total Full-Time and Part-Time
Employment by NAICS Industry,” http://www.bea.gov/iTable/index_regional.cfm.
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contracting activities in San Diego have since nearly quadrupled in value—from $2.8 billion in 2000 to
$11.6 billion in 2010. 8
Much of this economic activity has focused on manufacturing and designing new military hardware and
systems. Although defense contracts are estimated to have slipped 5.4 percent in 2011, total figures
remain at levels significantly above those experienced prior to 2000. As a percentage of the San Diego
economy, defense contributions climbed from a low of 8.2 percent in 1999 to a high of 14 percent by
2010.9
The reemergence of San Diego’s role as a center for defense manufacturing and research and
development could not have come at a more opportune time. As San Diego was significantly impacted
by the Great Recession, housing and residential construction markets collapsed. Banking, financial
services, and industries dependent upon consumer spending—including retail, personal services, and
entertainment—declined as well. As NUSIPR previously opined, absent the increase in defense
expenditures over the past four years, San Diego’s economy would have more closely resembled the
much harder hit Inland Empire or Phoenix areas, which are experiencing significantly higher
unemployment. 10
DEFENSE SPENDING - SAN DIEGO COUNTY
2006

2007

DEPT OF DEFENSE TOTAL
$15,413.0 $17,535.6
Defense Contracts
6,071.9 7,503.6
Military Income/Compensation
8,189.3 8,981.2
Retirement/Disability Payments
1,141.5 1,017.9
Grants*
10.3
32.9
VETERANS AFFAIRS DEPT TOTAL
$894.0 $1,087.4
Veterans Benefits
742.0
908.8
Guaranteed/Insured Loans
152.0
178.6

2008
2009
$millions
$20,211.8 $22,651.0
9,237.9 10,883.5
9,894.8 10,681.8
984.5 1,048.8
94.6
36.9
$1,267.0 $1,389.9
1,034.0 1,069.2
233.0
320.7

2010
$23,955.8
11,577.4
11,287.3
1,057.7
33.4
$1,504.8
1,096.5
408.3

2011
$23,697.2
10,952.2
11,645.0
1,068.3
31.7
$1,631.9
1,120.2
511.7

07/06
13.8%
23.6%
9.7%
-10.8%
219.4%
21.6%
22.5%
17.5%

Annual Change
08/07 09/08 10/09
15.3% 12.1% 5.8%
23.1% 17.8% 6.4%
10.2% 8.0% 5.7%
-3.3% 6.5% 0.9%
187.1% -60.9% -9.6%
16.5% 9.7% 8.3%
13.8% 3.4% 2.6%
30.5% 37.6% 27.3%

11/10
-1.1%
-5.4%
3.2%
1.0%
-5.0%
8.4%
2.2%
25.3%

*Block, Formula, Project, Cooperative Agreements awarded by the U.S. Department of Defense.
Sources: U.S. Department of Commerce, Bureau of Economic Analysis; U.S. Census Bureau, Consolidated Federal Funds Report; National University
System Institute for Policy Research.

8

U.S. Department of Commerce, U.S. Census Bureau, “Consolidated Federal Funds Report,”
http://www.census.gov/govs/cffr/.
9
Estimate of total defense expenditures by the National University System Institute for Policy Research. San Diego
GDP estimates by U.S. Department of Commerce, Bureau of Economic Analysis, “News Release: GDP by
Metropolitan Area, Advance 2010, and Revised 2007–2009,”
http://www.bea.gov/newsreleases/regional/gdp_metro/gdp_metro_newsrelease.htm.
10
National University System Institute for Policy Research, “The Military Saves San Diego’s Economic Bacon Yet
Again (at Least for Now),” August 25, 2010,
http://www.nusinstitute.org/assets/resources/pageResources/military-saves-sd-economic-bacon.pdf.
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PART II: The Growing Importance of the UAV Industry
Aerospace contracts in San Diego have recently ballooned in value. According to the Federal
Procurement Data Center, $56 million in aerospace contracts were reported for the San Diego region in
2001. 11 This figure at the time was much smaller in value than, for example, spending on shipbuilding or
computer and communications systems. Indeed, the value of engineering services contracts in 2001 was
nearly 14 times larger than the value of aerospace contracts.
What a difference a decade makes. By 2011, San Diego’s aerospace contracts increased to $2.9 billion—
more than a 50-fold increase of activity—and became the single largest category of San Diego‘s defense
contracting sector. 12
UAV growth throughout this period has been dramatic. According to NUSIPR’s analysis of federal
government data detailing contracts administered by the DoD, the value of UAV related contracts
executed in San Diego rose 66 percent from $774 million in 2008 to $1.28 billion in 2011. Overall,
defense procurement increased about 19 percent over the same time period.

SAN DIEGO DEFENSE CONTRACTS
UAV/
drones
Year
2008
2009
2010
2011

$773.7
1,074.2
1,139.4
1,284.3

AeroTotal
space
DoD
($millions)
$1,002.3 $9,237.9
1,643.2 10,883.5
1,724.0 11,577.4
2,874.9 10,952.2

Annual Percent
Change
UAV Aero DoD

UAV
% of
DoD
8.4%
38.8% 63.9% 17.8% 9.9%
6.1% 4.9% 6.4% 9.8%
12.7% 66.8% -5.4% 11.7%

Source: Federal Procurement Data Center, USAspending.gov; National University
System Institute for Policy Research

It is important to note that official government data likely understate the total value of UAV activity in
San Diego in at least two significant ways. First, it is highly probable that a significant amount of local
UAV spending is related to classified programs and is not reported within various federal reports or
databases. 13 For example, the Center for Strategic and Budgetary Assessments indicates that Air Force
procurement and research and development spending in classified areas of the budget in FY 2012

11

Federal Procurement Data System - Next Generation, https://www.fpds.gov/fpdsng_cms/.
Ibid.
13
For an estimate by military branch of so-called “black budget” spending, see Todd Harris, “Analysis of the FY
2012 Defense Budget,” Center for Strategic and Budgetary Assessments, 2011, Appendix A. On the CIA’s use of
drones, see, for example, “Obama Opens Up about Drone Strikes in Pakistan,” Los Angeles Times, January 31,
2012, http://articles.latimes.com/2012/jan/31/nation/la-na-obama-drones-20120131.
12
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totaled $31.8 billion. 14 In addition, we know the Central Intelligence Agency is employing UAVs with
increasing frequency and that much of that agency’s procurement does not appear in public federal
databases. Given the significant size of UAV programs in San Diego, it is almost certain that these
classified programs contribute several hundred million more dollars to the San Diego economy. Thus the
conclusions of this report related to UAV economic impacts should be read as “an impact of at least”
and represent the lowest possible estimate of total impacts.
Second, there likely are several hundred million dollars that go to San Diego defense contractors which
are not classified under the rubric of UAVs but which are integral to these systems. For example,
Geodetics, a smaller San Diego technology firm, “develops and markets real-time, high-precision
positioning and navigation hardware and software solutions for military and civilian applications.” 15
According to USAspending.gov, this firm in FY 2010 received $7.4 million in DoD contracts and was
classified under “specialized engineering services” and “software and other” categories in the database.
As discussed in appendix A, we attempted to capture some of this closely related UAV spending, but
used a very conservative approach and likely did not include contracts similar to the ones held by
Geodetics, which are integral to UAV development.
By far, UAV contracts in San Diego are primarily held by Northrop Grumman and General Atomics
Aeronautical. Over the past four years, Northrop Grumman accounted for 61.6 percent of San Diego’s
total prime UAV contracts from 2008 through 2011. Northrop Grumman has plants in Rancho Bernardo,
Kearny Mesa, Mission Valley, and Carmel Mountain Ranch. The company employs 3,671 people in San
Diego County, with many working to develop and produce the Global Hawk UAV. 16 This system has been
widely used in the Middle East and in Afghanistan for intelligence, surveillance, and reconnaissance.
General Atomics accounted for 37.0 percent of local prime UAV contracts between 2008 and 2011.
General Atomics Aeronautical Systems, Inc., has plants in Poway and in Sabre Springs, where it designs
and develops the Predator and Sky Warrior UAVs. General Atomics and affiliated companies (including
General Atomics Aeronautical Systems) reported 7,386 local employees as of May 1, 2012. 17

14

“Analysis of the FY2013 Defense Budget and Sequestration,” Center for Strategic and Budgetary Assessments,
August 24, 2012, http://www.csbaonline.org/publications/2012/08/analysis-of-the-fy2013-defense-budget-andsequestration/.
15
Geodetics Incorporated, “Company Profile,” http://www.geodetics.com/company_profile/ (accessed August 28,
2012).
16
“Largest Employers,” San Diego Business Journal, July 16, 2012, p.20. This is total employment and not
necessarily all work correlated to UAV contracts or the direct jobs generated or dependent upon UAV contracts.
17
Ibid.
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VALUE OF UAV PRIME DEFENSE CONTRACTS
BY VENDOR IN SAN DIEGO
$1.2
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Other prime UAV contractors in San Diego include L-3 Communications Titan Corp., BAE Systems, and
Science Applications International Corp. (SAIC). All other UAV contracts, besides those of Northrop
Grumman and General Atomics, amount to only 1.4 percent of the total in San Diego.
Finally, these six firms are just the prime contractors in the region. While USAspending.gov has begun
providing limited information for subcontracts, the data do not provide enough detail to ascertain UAVconnected subcontracting activities. 18 As noted in the next section, it is still possible to use econometric
analysis to estimate multiplier effects from prime UAV contract spending.

18

“Sub-award Spending Data,” USAspending.gov, http://www.usaspending.gov/subaward-advanced-search.
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PART III: The Impact of UAV Contracting on the Rest of the San Diego Economy
UAV spending not only has direct effects in San Diego but indirectly impacts the rest of the regional
economy. To estimate these impacts we use IMPLAN, an “input-output” model that takes information
about the composition of the regional economy and integrates that with survey data on the kinds of
goods and services bought by businesses in particular sectors. 19 These two data sources reveal how a
change in demand (the input) impacts other economic activity within the geographical area (the output).
The model determines three types of impacts. The first are direct economic impacts resulting from the
economic activity generated by responding to changes in demand for products and services. When
demand goes up, a firm can be expected to buy more raw and intermediate goods and hire more
workers.
Second, IMPLAN estimates the indirect economic impacts that occur in response to the changes in
demand. The suppliers of suppliers will also respond to changes in demand (and so on and so forth) as
the initial change in activity filters throughout the economy. IMPLAN tracks these relationships by
aggregating thousands of transactions to calculate indirect impacts for changes in total demand.
Third, the economic effects resulting from spending wages and salaries of workers at all firms impacted
by the original change of demand are estimated. This spending (and subsequent transactions as wages
continue to circulate in the economy) is referred to as induced impacts.
The $1.28 billion in UAV contracts for work
conducted in 2011 directly supports an
estimated 2,052 jobs in the region. 20
IMPLAN indicates another estimated 5,083
indirect and induced jobs in San Diego
dependent upon UAV activity, as well as
$342 million in wages and $997 million in
additional economic activity.

TOTAL ANNUAL ECONOMIC IMPACTS OF
UAV MANUFACTURING IN SAN DIEGO, 2011
Direct Indirect Induced TOTAL
2,052 2,412
2,671
7,135
Employment
Wages (millions)
$248.5 $219.6 $122.2 $590.3
Output (millions) $1,284.8 $638.7 $358.1 $2,281.6

Direct, indirect, and induced jobs combined generated approximately 7,135 total jobs, $590 million in
wages, and $2.3 billion in total economic output per year. The $2.3 billion generated contributed 1.3
percent of San Diego’s 2011 gross domestic product (GDP) of $178.8 billion. 21

19

IMPLAN, MIG Inc.,
http://implan.com/v4/index.php?option=com_content&view=category&layout=blog&id=83&Itemid=51.
20
As noted above, represents only the jobs supported by nonclassified UAV activities. Jobs supported by classified
programs would be in addition to these figures. Classified programs likely support several hundred, if not a few
thousand, more jobs.
21
San Diego 2011 GDP estimated by National University System Institute for Policy Research, based upon U.S.
Department of Commerce, “GDP by Metropolitan Area.”
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The indirect and induced impacts of UAV spending are widely felt throughout the San Diego economy.
The top 25 industry sectors indirectly influenced by UAV contract activities are listed in the first table. In
addition, the combined payroll of UAV production and suppliers generated an additional $590 million in
economic activity throughout the region. The industries impacted by the spending of these wages
(induced impacts) are listed in the second table. It is important to define in both wages and jobs that
UAV manufacturing is similar to “manned” aircraft manufacturing life cycle development, which consists
of concept, research and development, design, and testing, to physical manufacturing, production,
maintenance, and servicing. Each section of the work product may end at some point as technology
evolves, but other sections will continue to live on and birth new innovations. For example, if all of the
Global Hawks are delivered to military customers, ongoing maintenance and operations, research and
development, testing, products/equipment enhancements, and software will also continue to evolve.

TOP 25 INDUSTRY SECTORS INDIRECTLY IMPACTED
BY UAV PRODUCTION IN SAN DIEGO, 2011
Industry Sector (IMPLAN categories)
Other aircraft parts and auxiliary equipment manufacturing
Search, detection, and navigation instruments manufacturing
Management of companies and enterprises
Aircraft engine and engine parts manufacturing
Wholesale trade businesses
Employment services
Custom computer programming services
Services to buildings and dwellings
Scientific research and development services
Food services and drinking places
Legal services
Management, scientific, and technical consulting services
Transport by truck
Architectural, engineering, and related services
Semiconductor and related device manufacturing
Business support services
Securities, commodity contracts, investments, related activities
Real estate establishments
Accounting, tax preparation, bookkeeping, payroll services
Maintenance, repair, and construction of nonresidential structures
Specialized design services
Nondepository credit intermediation and related activities
Computer systems design services
Advertising and related services
Warehousing and storage
339 other categories total
Total Indirect Jobs

Jobs
Estimate
604
221
208
163
125
77
72
46
43
42
39
37
35
35
31
27
27
26
26
26
25
25
22
20
20
388
2,412

Further work is stimulated by UAV production subcontracted among other San Diego businesses that
provide component parts and equipment. “These other companies primarily include aircraft engine
Page 12

manufacturers; parts and auxiliary equipment manufacturers; and search, detection, and navigation
instruments manufacturers.” Additional work includes computer programming, scientific research and
development, engineering, and semiconductors, as well as management, wholesalers, employment
services, and other business services.

TOP 25 INDUSTRY SECTORS INDUCED
BY UAV PRODUCTION IN SAN DIEGO, 2011
Industry Sector (IMPLAN categories)
Food services and drinking places
Offices of physicians, dentists, other health practitioners
Private household operations
Retail Stores - Food and beverage
Real estate establishments
Wholesale trade businesses
Retail Stores - General merchandise
Private hospitals
Nursing and residential care facilities
Securities, commodity contracts, investments, related activities
Retail Stores - Motor vehicle and parts
Nondepository credit intermediation and related activities
Retail Stores - Clothing and clothing accessories
Retail Nonstores - Direct and electronic sales
Individual and family services
Private junior colleges, colleges, universities, professional schools
Retail Stores - Miscellaneous
Civic, social, professional, and similar organizations
Medical, diagnostic labs, outpatient, other ambulatory care services
Employment services
Legal services
Retail Stores - Health and personal care
Services to buildings and dwellings
Personal care services
Insurance carriers
Other private educational services
349 other categories total
Total Induced Jobs

Jobs
Estimate
290
174
102
97
94
93
92
89
86
80
58
57
54
54
50
49
45
43
39
37
34
34
33
33
31
30
1,085
2,671

Other businesses benefit from the spending of workers, referred to as the “induced” effects. Businesses
benefiting from this spending are widely dispersed among industries where household consumers spend
their earnings, from restaurants and health providers to retail and personal service providers.
North County Impacts
Further analysis of the local economic contributions of UAV production finds the greatest impacts are
specifically located within North County. Almost the entire $1.28 billion in direct economic impacts
occurred in North County because Northrop and General Atomics are located in Rancho Bernardo and
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Poway, respectively. Among the 2,052 jobs in San Diego directly connected to UAV production, 2,018
jobs, or more than 98 percent of the total, are located within the North County area. The majority of
indirect and induced jobs are located among North County ZIP codes as well. 22
Although businesses indirectly impacted by UAV production are located throughout the county, and in
some cases outside of the county, for the most part businesses indirectly impacted are in North County
as well. Workers and their incomes are also dispersed throughout the county, but since most live within
North County boundaries, their spending is largely concentrated among North County businesses too.
With 99 percent of the total $248.5 million in
wages from UAV production directly
disbursed in North County, 70 percent of
indirect and induced wages are also spent
among North County businesses. Similarly,
with nearly all economic output originating in
North County, 66 percent of indirect
production remains among North County
businesses. An even higher percentage (72
percent) of the induced economic activity
generated by UAV contracting, and in total, 86
percent of San Diego’s economic output from
UAV production occurs in North County.

TOTAL ANNUAL UAV ECONOMIC PRODUCTION
IN SAN DIEGO NORTH COUNTY, 2011
Direct Indirect Induced TOTAL
2,671
7,135
2,052
2,412
Employment
5,636
1,936
2,018
1,682
North County
79%
72%
98%
70%
Percent of Total
$248.5 $219.6 $122.2 $590.3
Wages (millions)
484.6
85.9
North County
245.9 152.8
70%
70%
82%
99%
Percent of Total
Output (millions) $1,284.8 $638.7 $358.1 $2,281.6
1,280.5 422.1 258.3 1,960.8
North County
86%
99.7%
66%
72%
Percent of Total

22

San Diego’s North County is defined in this report as the portion of the county which lies north of SR 56, south of
the Orange County border, and west of the Cuyamaca Mountains.
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PART IV: The Outlook for UAV Market Production
The federal government has used UAVs for years in a wide variety of combat environments. The
investments and technological advances of UAVs have generated growing interest in potential uses for
civil, government, scientific research, and commercial applications. Market forecasts are optimistic,
predicting that even in a time of U.S. defense cutbacks, demand for UAVs will remain high.
The U.S. military has been the largest customer of UAVs. Coalition forces are using UAVs in every theater
of current military operations, and other nations have expressed great interest in incorporating drones
into their own defense forces.
Market forecasts consistently project significant increases in the usage of UAVs for military purposes in
upcoming years despite combat operations currently winding down overseas. “The UAV market will
continue to be strong despite cuts in defense spending,” says Philip Finnegan, Teal Group’s director of
corporate analysis and an author of the company’s world market profile and forecast for UAVs. 23 “UAVs
have proved their value in Iraq and Afghanistan and will be a high priority for militaries in the United
States and worldwide.” 24

World UAV Production Forecast
$12
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Rest of
World R&D

$10
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Source: “World Unmanned Aerial Vehicle Systems,” The Teal Group

UAVs are projected to be the most dynamic growth sector for the nation’s aerospace industry over the
coming decade. Studies project the marketplace to more than double with worldwide UAV research,
development, test and evaluation, and procurement expenditures. Including operations and
23

Teal Group Corp. is a defense and aerospace consulting firm based in Fairfax, Virginia providing competitive
intelligence to government and industry. http://tealgroup.com/index.php/about-teal.
24
“Teal Group Predicts Worldwide UAV Market Will Total $89 Billion in Its 2012 UAV Market Profile and Forecast ,”
Teal Group, April 11, 2012, http://tealgroup.com/index.php/about-teal/teal-group-in-the-media/3/79-teal-grouppredicts-worldwide-uav-market-will-total-89-billion-in-its-2012-uav-market-profile-and-forecast
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maintenance, growth in total expenditures for UAVs is even more dynamic. 25 The Teal Group’s analysis
is similar to those released by Dunn and Bradstreet, JANE’s Defense, and other industry sources.
San Diego is uniquely positioned to benefit from this increased demand. Northrop Grumman (39.5
percent) and General Atomics Aeronautical Systems (24.9 percent) dominate worldwide UAV
manufacturing. No other individual company has more than 3 percent of market share. 26
These market forecasts also reflect expectations for the ability of UAVs to carry out nondefense
missions. The developing civil market for unmanned aircraft includes a vast array of potential
applications in emergency services, public security, and commercial sectors such as communications,
media, and inspection services.
Increasing interest from various entities and groups to utilize UAVs for military, civilian, and commercial
purposes prompts both widespread support and critical interest. Numerous commercial applications
exist for their use as organizations seek to increase work efficiency, lower operating costs, and reduce
risks to human life. Large potential uses for civil applications range from surveillance and reconnaissance
to scientific data gathering and delivery of services. Examples include crop dusting, telecom relays,
pipeline patrols, and oil rig inspections using UAVs as opposed to manned aircraft.
The United States continues to aggressively
invest in UAVs and in related unmanned
systems and technologies. The U.S. president’s
budget for UAVs is shown in the following
table. The budget in FY 2009 was $3.4 billion,
the majority of which was for procurement.
The trends of investment in research,
development, testing, and evaluation shows a
decline in upcoming years.

PRESIDENT'S BUDGET FOR
UNMANNED SYSTEMS
Procurement
FY09
FY10
FY11
FY12
FY13
Total

1,875.5
2,006.1
1,704.7
1,734.3
1,576.2
8,896.8

Research, OperaDevelop, tions &
Test &
MainEvaluation tenance
($millions)
1,347.0
154.3
1,305.1
251.7
1,076.4
249.0
894.0
274.9
719.5
320.2
5,342.0 1,250.1

TOTAL
UAV
2,029.8
2,257.8
1,953.7
2,009.2
1,896.4
10,146.9

Source: DoD FY 2009-2034 Unmanned Systems Integrated Roadmap.

25
26

Ibid.
Ibid.
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PART V: What Other States and Regions Are Doing to Attract the UAV Industry
The UAV industry is extremely attractive to economic developers. As previously noted, market forecasts
suggest that worldwide demand for UAVs will substantially increase in the years to come for both
defense and nondefense applications. Teal Group’s 2011 market study estimates UAV spending will
nearly double over the next decade from current worldwide UAV expenditures of $5.9 billion annually to
$11.3 billion, totaling just over $94 billion in the next ten years. 27
Aerospace workers earn, on average, substantially higher wages than other private sector workers. In
2011, U.S. workers in the aerospace industry made $88,149 on average; all private sector U.S. workers
made an average of $47,815. 28 Another benefit of the aerospace industry is that since much of the work
entails research, design, assembly, and testing, it has a modest environmental impact, especially when
compared to heavier manufacturing.
The specific efforts of different states to attract the UAV industry are impressive. For example,
Oklahoma convened a high level economic development taskforce to identify the key airspace assets
available throughout the state that would facilitate UAV testing. The taskforce also identified ways of
leveraging existing UAV assets at the University of Oklahoma and at Oklahoma State University to
support the industry. 29 Oklahoma State is now one of the few, if not only, universities in the country to
offer an unmanned aircraft systems (UAS) focused degree at the graduate level. 30 In addition, the state
offers several economic development incentives, including cash grants, tax waivers, and other financial
inducements to states considering expanding in or locating in Oklahoma. The current governor, Mary
Fallin, has been active in directly reaching out to UAV firms, recently visiting international air shows
where UAV manufacturers were present. 31 In late July, the state was selected as the location for a
Department of Homeland Security test range providing restricted airspace for the testing and
development of smaller UAS vehicles that can aid first responders. 32
The University of North Dakota is home to the Center for Unmanned Aircraft Systems at the John D.
Odegard School of Aerospace Systems. The university was the first to offer a four-year degree in UAV

27

Mike Smith, “Teal Group Predicts Worldwide UAV Market Will Total Just Over $94 Billion in Its Just Released
2011 UAV Market Profile and Forecast,” sUAS News, March 1, 2011,
http://www.suasnews.com/2011/03/3981/teal-group-predicts-worldwide-uav-market-will-total-just-over-94billion-in-its-just-released-2011-uav-market-profile-and-forecast.
28
Data are from the U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages.
29
“Report of the Governor’s Oklahoma Unmanned Aerial Systems Council,” Oklahoma Department of Commerce,
Spring 2012, http://okcommerce.gov/assets/files/reports/UAS_Council_Report-2012.pdf.
30
Oklahoma Department of Commerce, “The Nation’s UAS Leader,” http://okcommerce.gov/resources/keyindustries/aerospace/uas-uav/.
31
Oklahoma Department of Commerce, “Governor Mary Fallin to Showcase Oklahoma Aerospace, Defense and
UAV Sectors in Farnborough Airshow,” July 2, 2012, http://okcommerce.gov/news-container/governor-mary-fallinto-showcase-oklahoma-aerospace,-defense-and-uav-sectors-in-farnborough-airshow/.
32
“DHS Selects Oklahoma for Unmanned Aircraft Test Site,” Economic Development Blog,
http://www.economicdevelopmenthq.com/blog/dhs-oklahoma-uas-test-site/.
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piloting. 33 The center is designed to bring interdisciplinary expertise throughout the center to leverage
North Dakota’s hosting of Grand Forks Air Force Base, a principal location for the basing and operations
of Global Hawks. 34
Florida, too, has been particularly active in trying to support an industry that could benefit its economic
development. Economic developers there recently announced the acquisition and retrofit of an
industrial space for operational testing of small UAVs designed for use in interior spaces. 35 The state has
been an active competitor for one of the designated FAA test ranges, and its universities have a long
history of close collaboration with the aerospace industry.

Economic Development Recommendations
The review of a variety of programs being pursued by other states suggests at least three themes.
First, it is a simple reality that on the metric of “cost of doing business,” San Diego will be at a
competitive disadvantage against many of the states which are being the most aggressive in attracting
UAV manufacturers. Some of the states working the hardest to attract UAV manufacturers have some of
the lowest labor and regulatory costs. In addition, many states provide financial incentives to attract
sought-after industries. In a time of federal fiscal austerity and cost consciousness among procuring
agencies, such incentives further increase the competitive challenges San Diego will face in retaining its
UAV manufacturing lead.
Second, many states are setting aside dedicated airspace to support the industry. Central to these
efforts is the FAA’s plan to designate six areas around the country as UAS test sites. San Diego seems ill
prepared to compete in this area given the extremely active airspace in our region. However, the region
could benefit from strategic partnerships with either the Antelope Valley (Edwards Air Force Base) or
Arizona, which are both competing for the FAA designation. The designations are expected to be made
sometime in early 2013. Third, in respect to university collaborations, our survey showed striking efforts
by schools like MIT, the University of Oklahoma, and the University of North Dakota in building (and
marketing) multidisciplinary programs focused on UAV activities.
This is not to say that San Diego is not matching or even exceeding these efforts. San Diego State
University’s Department of Aerospace Engineering has a long history of industry collaborations and is
one of the country’s few standalone aerospace engineering departments. Indeed, SDSU alums were
instrumental in the development of the technology in Northrop Grumman’s Global Hawk UAV. Similarly,

33

Clay Dillow, “University of North Dakota First to Offer a Four-Year Degree in UAV Piloting”, POPSCI, January 4,
2010, http://www.popsci.com/technology/article/2010-01/u-north-dakota-offers-first-four-year-degree-uavpiloting.
34
UND Aerospace, “About the Center for UAS Research, Education and Training,”
http://www.uasresearch.com/aboutus/Default.aspx; Associated Press, “First Global Hawk Arrives at Grand Forks
Base,” Air Force Times online, June 1, 2011, http://www.airforcetimes.com/news/2011/06/ap-global-hawk-arrivesgrand-forks-base-060111/.
35
“Development of the First Indoor UAV Test Site Underway,” Northwest Florida Daily News, July 31, 2012.
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USCD has generated notable research in material science instrumental to UAV development as well as in
the application of biomechanical systems in small UAVs.
To ensure San Diego continues to be seen as a strong place for UAV development at a bare minimum,
we would recommend the following:
a. Have stakeholders survey and catalogue existing research and educational efforts at San
Diego’s principal research universities. Ensure that this information is collected together and
then marketed widely throughout the UAV industry.
b. Bring industry and academia together to identify gaps and opportunities.
c. Ensure that science, technology, engineering, math (STEM) students at area universities
understand the opportunities in the local UAV industry.
d. Understand the benefits to the industry of having a relatively proximate FAA-designated test
range and, if of value, work in concert with existing groups in the Antelope Valley and/or
Arizona to secure one of the FAA test ranges.
e. Work with UAV industry leaders to develop tools to educate policymakers as to the long term
cost pressures on aerospace manufactures and why California’s high cost of doing business is
likely to impede growth in a period of federal fiscal austerity.
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CONCLUSION
UAV manufacturing has emerged as one of the most important aspects of San Diego’s innovation
economy. The local industry supports a minimum of 7,000 jobs, a figure that is likely low given that a
significant amount of UAV procurement occurs “off-budget” and is classified. Even considering this
conservative figure, UAV activity has become the leading segment of San Diego’s defense manufacturing
sector and has seen growth during a period when, region-wide, DoD expenditures have begun to shrink.
While this success story is worth trumpeting, the region cannot rest upon its laurels. Other regions are
taking extremely aggressive actions to grow the industry. They are leveraging an asset—open and
uncongested airspace for R&D, testing, and training—which San Diego does not have. These regions
also, on the whole, can offer businesses lower costs, an attractive attribute in a time of budget pressures
at all levels of government.
For these two reasons, the time to act is now. San Diego leaders, both in the private and public sectors,
need to work closely to determine how best to support this industry. Successful partnerships and
collaboration will position the region to benefit from the expected growth in worldwide UAV demand.
Complacency could cause the region to lose its leadership position and miss an opportunity to support
an industry posed for growth.

APPENDIX 1: Data Sources
Defense contracting data were primarily obtained from Federal Procurement Data System reports of
contracts administered by the U.S. federal government. The USAspending.gov website was developed to
provide greater accountability and transparency for the public to access this information revealing how
tax dollars are spent. We mined these data to compile the number and dollar value of contracts
administered by defense department agencies specifically related to UAV development and production
in San Diego.
USAspending.gov designates contracts by “Product or Service Codes” (PSC) and “Program System
Equipment Code” (SEC). All PSC and SEC listings of drones, unmanned aircraft, and other known UAV
designations for DoD contracts performed in San Diego were included. In addition, we carried out a
number of keyword searches to identify contracts in areas such as precision geographic information
system software, for example, closely related to UAS activity.
The data are reported by “place of performance” with contracts allocated by the date the contract was
signed and subsequently exercised. Many defense contract operations take place over multiple years,
and the database provides an estimate of when the work was actually carried out. To the greatest
extent possible, we aggregated the contract data into calendar years.
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PRIME DEFENSE CONTRACTS PERFORMED IN SAN DIEGO COUNTY
2008
NAICS Industry
TOTAL
TOTAL UAV related
31-33 Manufacturing
334
Computer, electronic products
UAV related
336
Transportation equipment
3364
Aircraft, guided missiles
UAV related
3366
Ship and boat building, repairing
541
Professional, Technical Services
54133
Engineering services
UAV related
5415-9 Research and development
UAV related
Other industries:
23
Construction
+

Other services
Other manufacturing*
Miscellaneous
UAV related

$9,237.9
773.7
4,599.5
1,057.9
0.0
3,300.1
1,002.3
556.3
2,288.2
3,414.0
1,661.3
148.6
1,747.9
0.0

2009
2010
2011
($millions)
$10,883.5 $11,577.4 $10,952.2
1,074.2
1,139.4 1,284.3
3,872.1
5,288.6 5,723.4
1,174.5
1,521.6 1,101.5
108.9
64.2
1.2
2,458.6
3,496.5 4,318.1
1,643.2
1,724.0 2,874.9
920.4
1,058.4 1,260.6
802.7
1,765.9 1,436.9
3,374.8
3,633.3 3,402.6
1,527.7
1,752.3 1,964.4
95.7
0.2
6.4
1,840.7
1,877.4 1,428.0
10.5
13.4
16.6

1,208.2

1,537.8

1,642.4

890.2

1,003.5
251.1
192.5
68.9

1,129.7
251.7
3.2
-61.4

955.1
277.1
12.1
3.2

809.8
310.1
47.4
-0.5

+All other services includes food, retail/wholesale trade, admin/support, health care, transportation/warehousing, educa
*Other manufacturing includes other machinery, electrical equipment, food and beverage products, and all other manufa
Note: Adjustments to previous awarded contracts may be negative for some years.
Source: Federal Procurement Data Center, U.S. General Services Administration; Office of Management and Budget,
USAspending.gov; National University System Institute for Policy Research.

Note: Because of adjustments to previously awarded contracts, some contracts are listed as negative
contract actions in a given year. 36

36

These data reflect newly available information and revisions to previous awards. As the government enters into
a contract, grant, or loan, the full cost of that obligation is often recorded immediately along with other important
dollar values when applicable (e.g., the Federal Procurement Data System contains the contract ceiling amount,
the contract value at time of award, and the amount of funds being placed on the contract at that moment. Loan
records give the face value and the subsidy amount.) Modifications may change the amount of an obligation
recorded in a prior period and which has already been reflected on USAspending.gov. These modifications can
continue to occur for many years after the fiscal year in which the contract, grant, or loan obligation has ended.
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