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California is a state that has been synonymous with the aerospace industry. Its history dates back some 100 years. California is home to one of the largest centers of the aerospace industry in the nation if not the world.  It comprises about 25% of the aerospace manufacturing industry in the US. Virtually all of California aerospace manufacturers are suppliers to large aerospace companies who make a variety of aircraft from commercial to military aircraft. Many of the California suppliers produce components which help to complete the aircraft.
HISTORY
In 1910 at the Los Angeles Air Meet, the first air show on the west coast, it featured the famous aviator Glenn Curtiss in his attempt to break the world speed record.  He flew his “pusher,” aircraft breaking the record of 55 miles an hour. Many historians believe that this event may have put the innovative and entrepreneurial spirit into motion thus beginning the industry in the state.  

An example of the early aerospace industry was the North Sacramento-based Liberty Iron Works, 1916-1920 which built the Curtiss JN-4 aircraft.  They were delivered to the former Mather Air Force Base outside of Sacramento for pilot training for World War I.  It employed hundreds if not thousands of people that would begin and lead the growth of the industry in the northern part of the state. Yet another example illustrating the entrepreneurial spirit would come years later in 1927, at Ryan Aviation in San Diego.  A telegram from Charles Lindbergh would arrive asking if they could build a plane capable of flying nonstop from New York to Paris.  The rest is history.
While California would become a center for aviation, it wasn’t until World War II that this industry would be catapulted into becoming one of the mainstays of the state’s economy.
Southern California would become a significant region for the industry. The industry’s pioneers and innovators would become connected to companies such as Lockheed, Hughes, Douglas, Northrop, TRW, North American and dozens of others.  These companies would hire tens of thousands of employees and provided serious tax bases for local jurisdictions. But after World War II, some of these companies would merge with others and many would be acquired by other industrial giants and fade into corporate anonymity. But, there’s no doubt that aerospace 
helped develop California into the nation’s richest economy. 

California’s position as one of the centers of the industry continued during the Cold War. At the height of the Cold War fifteen of the twenty-five largest aerospace companies in the United States were based in southern California. If you know the history and locations of these companies then traveling through the region is like a history of aviation and space in the United 
States with the naming of streets after these companies coupled with the names of their missions, aircraft and rockets that capture their impact.  The combination with the “Space Race” would bring companies and cities in southern California to the forefront. These included the renowned aerospace companies such as Convair/General Dynamics in San Diego and their manufacturing of the Atlas Missile used for both defense and the Mercury space mission. North American built the Apollo command module in Huntington Beach.  Burbank was once home to Lockheed’s famed Skunk Works and the place where the U-2 and the Blackbird aircrafts were designed and built. While many are now gone, others still exist such as the Aerospace Corporation which is next to the Los Angeles Air Force Base in El Segundo, adjacent to the Los Angeles International Airport,(LAX).  Northrop Grumman which has moved its headquarters to the east coast still has large operations and is a nearby neighbor in Century City.  
The sector is dynamic and change seems to be part of its nature as it has lost some of its size, both in California and nationally specifically since the moon launch.  For example, since the 1980’s a variety of changes have occurred in the state specifically in southern California.  For example in 1967 Douglas Aircraft of Long Beach merged with McDonnell Aircraft, forming St. Louis-based McDonnell Douglas Corp., which was acquired by Boeing Co. in 1997. In 1995 the Lockheed Corp., headquartered in Calabasas and with major operations in Burbank, merged with Martin Marietta Corp. to form Lockheed Martin Corp. and moved to Bethesda, Md. In 1996, Rockwell International of Seal Beach, which had key facilities in Canoga Park and Downey, sold its aerospace and defense divisions to Boeing.  In 2000 Litton Industries, based in Woodland Hills, was purchased by Northrop Grumman Corp. However aerospace still remains a key component of the economy. 
ECONOMIC IMPACTS
A few large firms, such as Northrop Grumman, Boeing and Lockheed Martin dominate the aerospace industry. They produce military and commercial aircraft. These large firms subcontract with smaller suppliers to manufacture or design parts for the aircraft systems. The aerospace sector is composed of the following six major industry groups: 
• Aircraft manufacturing – firms that manufacture or assemble complete aircraft; develop 
    prototypes; and/or complete aircraft conversions or restorations. 

• Aircraft engines & engine parts – firms that manufacture and/or develop prototypes of 
   aircraft engine & engine parts. 

• Other aircraft parts & equipment - firms that manufacture and/or develop prototypes of 

   manufacturing aircraft parts or auxiliary equipment, excluding engines and aircraft fluid 
    power subassemblies. 

• Aircraft support - firms that provide expertise in design and production in areas such as 
    precision tuning, control systems, and fluid power valve design. These firms may produce 
    or design specific aircraft components, but it is not their primary business function. 

• Missiles, space vehicles & parts – firms that manufacture and/or develop prototypes of guided missiles and space vehicles, vehicle propulsion units and propulsion unit parts, and auxiliary equipment. 

• Search, detection & navigation instruments – firms that manufacture search, detection, navigation, guidance, aeronautical, and nautical systems and instruments. 

The aerospace industry generated over $27 billion in sales in 2009 according to a recent study by the Northern California Center of Excellence and the Center for Applied Competitive Technologies at Cerritos College.  The Los Angeles region generated 42 percent of the total revenue.  Orange County Silicon Valley, and the San Diego and Imperial region were also high performers in terms of generating revenue.
The industry employs nearly 177,000. The industry as a whole supports more than 112,000 jobs in California, according to the Aerospace Industries Association. The study identified that from 2004 and 2008, the aerospace industry added over 5,500 jobs, but then experienced a sharp decline in 2009 with the loss of nearly 14,500 jobs over the previous year.  Between 2004 and 2009, the aerospace industry declined only 5 percent compared to a 12 percent decline for the overall manufacturing sector. Thus according to the report, the aerospace industry in California fared relatively well when compared to the overall manufacturing sector according to a recent study
In 2008, there were about 5,300 aerospace firms located in California, with the majority of located in Los Angeles County (1,850 firms), followed by Orange County (790 firms), the Silicon Valley (610 firms), and San Diego & Imperial Region (450 firms).
       Aerospace Establishments and Jobs by Major Industry Group in California
	Industry Group


	2009 Jobs 
	2009 Jobs 

% of Total 
	         2008

Establishments 
	2008 Est. % 

of Total 

	Aircraft Manufacturing 
	22,644 
	13% 
	223 
	4% 

	Aircraft Engines & Engine Parts 
	3,561 
	2% 
	78 
	1% 

	Other Aircraft Parts & Equip. 
	25,152 
	14% 
	466 
	9% 

	Aircraft Support 
	64,865 
	37% 
	4,069 
	76% 

	Missiles, Space Vehicles & Parts 
	18,006 
	10% 
	174 
	3% 

	Search, Detection & Navigation Instruments 
	42,717 
	24% 
	343 
	6% 

	Total 
	176,894 
	100% 
	5,338 
	100% 


Northrop Grumman employs nearly 30,000 people in California and works with 5,500 suppliers for a total economic impact of $7.4 billion

The following identifies several factors supporting this industry as identified by the California Space Authority.

Satellite Manufacturing Capacity
California owns approximately 50% of the global satellite market and is home to several
major satellite producers including Boeing Satellite Systems in El Segundo; Lockheed 
Martin Commercial Space Systems of Sunnyvale; and Space Systems/Loral located in 
Palo Alto. Each of these assets has accumulated 40-years of experience in spacecraft 
innovation in civil, military and commercial satellite applications. California-built satellites contribute significantly to weather prediction, global communications, direct-to-home entertainment, environmental management, navigation, high-speed internet, scientific exploration and national security. These satellite applications provide direct benefits to key California industries such as entertainment, information technology and agriculture.
Vandenberg Air Force Base

Located on the Central California coast this 98,000-acre installation, Vandenberg AFB, VAFB is the nation's premier polar launch site, home to five launch complexes and one commercial spaceport. The base serves as Headquarters of the 14th Air Force, which is responsible for all the Air Force space programs that support the Space Commander-in-Charge, including space lift at Vandenberg AFB and Cape Canaveral, as well as on-orbit space operations worldwide. It is also home to the 30th Space Wing, under command of the 14th Air Force, which conducts space and missile launches and operates the Western Range, a network of launch-related resources, ground stations and instrumentation supporting launch and test flights from California. VAFB is now also one of two national sites for launch of the Evolved Expendable Launch Vehicle (EELV), a state-of-the-art family (small, medium and heavy-lift) of expendable launchers.


Edwards Air Force Base

Edwards AFB, in the Antelope Valley, hosts the Air Force Flight Test Center that provides the nation's premier location for aerospace research, development, test and evaluation and support of manned and unmanned aerospace vehicles. The base was the site of the famous Chuck Yeager sound-barrier-breaking flight and Edwards has supported flight-testing of every Air Force vehicle developed since. The base also hosts NASA's Dryden Flight Research Center and the Air Force Research Laboratory's Propulsion Directorate, which oversees numerous rocket test stands. Edwards AFB supports more than 3,000 military and nearly 7500 civilian jobs in a region of the State that has not benefited from California's robust economy. In all Edwards contributes more than $1.1 billion to the State's economy.

Los Angeles Air Force Base/Space & Missiles Systems Center
The Los Angeles Air Force Base is a $5.5 billion operation supporting 1500 military and 2900 civilian jobs locally and more than 4200 military and 2900 civilian jobs throughout the world. The Los Angeles Air Force Base (LAAFB)/Space & Missiles Systems Center (SMC) in El Segundo is responsible for research, development and purchase of military space systems, managing over $56 billion in space assets. Its offices of developmental planning, contract management and systems acquisition typically manage close to 20 different programs simultaneously, many in conjunction with its R & D and systems engineering partner. The Aerospace Corporation, a federally funded research and development center (FFRDC) is located near the base and works closely with the Air Force on a multitude of space-related research and evaluation projects.

Air Force Plant 42

A government-owned, contractor-operated facility in the Antelope Valley, Air Force Plant 42 is comprised of eight separate production sites on 5,800 acres including a shared runway complex with two 12,000-foot runways. High-speed flight test corridors at Edwards Air Force Base allow Plant 42 to fully support the newest and most advanced commercial and military aerospace systems. Boeing, Lockheed Martin, Northrop Grumman, SR Technics/Swiss Air and British Aerospace/Marconi/Tracor are among the world-class aerospace firms operating at Plant 42. The facility is currently home to Boeing's Shuttle refurbishment program and Lockheed Martin advanced R&D (formerly "Skunkworks"). Plant 42 is the site at which Boeing and Lockheed Martin built and tested the different versions of the Joint Strike Fighter; the world’s most advance fighter aircraft. Approximately 8,500 employees work in and around Plant 42, representing about one half billion dollars in payroll to the region and state.
NASA Presence
California is host to more NASA centers than any other state and annually receives nearly 20% of NASA's total budget.
·  Ames Research Center is the NASA Center of Excellence on Information Technology and the lead NASA Center on Astrobiology. The NASA Ames sphere of influence includes the Silicon Valley's IT community -- northern California world- renowned research institutions. NASA Ames' Moffett Field expansion plans include an R&D enterprise park and the California Air & Space Center, a major aerospace museum and teacher-training center.

· The Jet Propulsion Laboratory (JPL) is managed for NASA by the California Institute of Technology (Caltech), a premier university located in Pasadena, California. JPL is the lead NASA center for robotic exploration of the solar system.  It is most famous for the July 4, 1997 Mars Pathfinder Mission.  JPL's spacecraft have visited all known planets except Pluto. JPL is also responsible for managing NASA's Deep Space Network, which conducts spacecraft communications and scientific investigations sat the Goldstone observatory in the 
Mojave Desert.

· The Dryden Flight Research Center at Edwards Air Force Base located in Antelope Valley is NASA's premier installation for aeronautical flight research, conducting flight research for current and future aerospace vehicles. It plays a key role in NASA's development of next-generation access-to-space and Reusable Launch Vehicles (RLVs) and oversees an alternate landing site for the Space Shuttle program. 

World-Class Universities in support of Aerospace
· The University of California provides an extensive network of science, research and engineering resources to California space development. Collectively, the University of California's nine campuses are the largest recipients of National Science Foundation funds. The UC, and the national labs it operates, collectively produce more research leading to patents than any other research institution in the world. Currently, the UC 
system is home to twenty Nobel laureates, 300 members of the National Academy of Sciences, and more award-winning scientists and researchers than any institution on the globe. The UC system graduates annually about 41,000 students including 7.5% of all of the nation’s PhD graduates. 

· The California State University system of twenty-three campuses grants 1600 
different bachelors and masters' degrees in 240 diverse subjects. The CSU 
also graduates more engineers than any other educational institution in the world. 

· Numerous premier private universities in the state that feature preeminent research programs include Stanford University, Caltech University and the University of Southern California. 
   
SPAWAR
The Space and Naval Warfare Systems Command (SPAWAR), moved from Virginia to San Diego in the late 1990s and serves as the national headquarters for one of three Navy hardware systems commands. A complex comprised of over 5,000 engineers, scientists, information specialists and technicians, it develops and fields all command, control, communications, intelligence, surveillance and reconnaissance systems needed to deploy and defend Navy forces. SPAWAR houses the Navy's Space Technology Systems program and the central Navy executive office responsible for managing space, communications and sensor systems programs. Research, Development, Test and Evaluation Capabilities (RDT&E) California leads the world in the breadth and scope of its research, development, test and evaluation resources and expertise. The state's collective RDT&E assets include globally recognized university-related programs, instrumentation and facilities, nearly 50 federal laboratories, including NASA, and extensive national security-related RDT&E sites and private-sector research and test assets.

TODAY AND INTO THE FUTURE
As previously identified, the industry is dynamic and change seems to be a part of its nature.  In 2010, Century City-based Northrop Grumman, announced that it was moving its headquarters to Washington, D.C. But, they like Boeing and Lockheed still have a significant presence throughout the state.  Work continues on aircraft specifically at Air Force Plant 42 where they all share space outside of Palmdale.  It is here where Lockheed’s Skunk Works relocated. Currently maintenance and assembly also goes on at this facility for the U2, F-117, Global Hawk, B2 Bomber, F-22 and F-35.   Additionally, Boeing continues to build its C-17 Globemaster in Long Beach.
However, space appears to be California’s future.  According to an article in the San Diego Union Tribune, Gary W. Ervin, Vice President and Sector President, of Northrop Grumman’s Aerospace Systems, said “California's aerospace industry continues to drive innovation and economic growth in the state.”  "Other industries like the film and movie industry, finance, and the Internet may get more attention, but aerospace remains large and highly competitive here." 
"The fact that the largest aerospace companies such as Northrop Grumman have a major presence here is no coincidence," he said. "California offers world-class institutions of higher learning that provide skilled employees, more NASA centers than any other state and important Air Force, Navy and Marine Corps installations that support research, development and testing."

The result, he said, is that California fosters competition and innovation in products such as unmanned aerial systems (UAS), as well as the technologies that make them unique.
He noted that the James Webb Space Telescope, successor to the Hubble telescope and the nation's number one priority for astrophysics research this decade, was designed and is being built at Northrop Grumman's Redondo Beach facility.
His comments support the reason why the three largest satellite manufacturers in the nation are in the state. Northrop Grumman and Boeing are in southern California. NASA’s facilities such as the Jet Propulsion Laboratory in Pasadena and the Dryden Flight Research Center are nearby. The Air Force’s Space and Missile Systems Center in El Segundo and Vandenberg Air Force Base where rockets are launched to the north, are also located here. Meanwhile, Lockheed Martin, the third, is in Sunnyvale in the Silicon Valley adjacent to Moffett Field and NASA’s Ames Research Center and the closing Onizuka Air Force Base which housed satellite operations.

As it pertains to southern California, there is and remains a large technical work force.  In a 
recent article in the Los Angeles Times, Bill Hart, vice president of space systems at Raytheon.
said, “that is certainly a big piece of what you need in terms of executing your space programs”.
“Yes the cost of living is high, but the cost of being in the space business itself is high. We have a large work force and it takes a long time in investment and training before people are able to execute the kind of programs we want to do with the reliability that we want,” he said.

“There are lots of smart people doing airplanes, but to do space you’ve got to be even smarter than that. A company’s real expertise in space is its human capital. And the human capital for space is principally in Southern California”, said Craig Cooning, Vice President and General Manager of Boeing Space and Intelligence Systems.  “Other states such as Arizona may have friendlier tax codes, or lower cost of living for employees, but one can’t easily pack up a satellite 
manufacturing facility and move it to friendlier states,” said Cooning.
With the commercialization of space, new companies have sprung up including some 60 companies working on experimental aircraft or space ships at the nation’s first licensed commercial spaceport – the Mojave Air and Space Port. On September 24th, 2004 Americans watched as the successful first private commercial launch of the first privately funded human spaceflight by Mojave Aerospace Ventures.

Another company leading this change is the El Segundo-based Space Exploration technologies Corporation, (SpaceX). In December 2010, they became the first commercial company to successfully recover a spacecraft from Earth orbit. This is a feat previously only accomplished by six other nations/government agencies.
In addition to the commercialization of space activities in the state, California has become home to the manufacturing of both unmanned and remote controlled aerial vehicles. "California sits at the center of the unmanned systems universe because competition drives innovation," Ervin said. Northrop Grumman personnel work on the Global Hawk in San Diego, assembly in Palmdale, testing and evaluating at Edwards AFB and operations at Beale AFB north of Sacramento. Boeing and Lockheed are working on vehicles at AFB 42 as well. General Atomics continues its operations working on its Predator aircraft in San Diego. Additionally, AeroVironment a manufacturer of unmanned aircraft systems located in Monrovia and Simi Valley also works on a variety of experimental aircraft.  Combined there are thousands of new jobs created by this technology.           


Although there has been a decline in employment in the industry and with further declines expected over the next five years, the industry as a whole consists mainly of small to medium-size firms.  They employ on average 10 - 20 individuals and generating less than $6 million in annual revenues. However, there's no indication that these companies plan to leave California in great numbers. Rather, these businesses appear to be diversifying into other products and services or seeking business with out-of-state customers.
Factors that are negatively impacting the industry include: State and local taxes; higher insurance costs; cost of living for employees and state and federal regulatory compliance. 
Factors that are contributing positively to competitiveness are: diversified customer base; an excellent worker base; good physical climate; and access to university research. 
Last but not least, like the spirited entrepreneurs and innovators pioneers of this industry, California is still the home of innovation and entrepreneurship.  It is these characteristics, that made this industry and still is making this industry a significant part of the California economy.  
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For further information go to www.californiabusinessminute.com or contact Tim Johnson 

at 916-717-8284 or at tjohnson@californiabusinessminute.com
