
Warfare is enormously expensive. U.S. military superi-
ority results from a number of factors, but one of them 
surely is having the most sophisticated weaponry — 
and a lot more of it than anyone else. But the latest, 
greatest fighter jets, ships and submarines don’t come 
cheap. Between fiscal year 2000 and 2011, the U.S. 
Department of Defense’s (DoD’s) base budget increased 
by 91 percent.  

In recent years, however, at least one disruptive tech-
nology has gotten considerable traction in warfare. 
Once a feature of science fiction, the unmanned aerial 
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vehicle (UAV) has become “the poster child for transfor-
mation” of the military1 — and what may turn out to 
be one of the most important new military weapons of 
our time. 

Today, the U.S. military, intelligence and border security 
sectors employ UAVs for an astoundingly diverse range 
of activities, including real-time surveillance, critical 
combat search-and-rescue missions and assistance in 
the apprehension of terror suspects. Moreover, UAVs 
are now being used to execute operations typically 
reserved for manned attack aircraft, such as missile 
strikes on high-value targets.2  

In all, it’s estimated the United States has more than 
7,000 UAVs in operation.3 Others are racing to catch 
up — more than 50 countries have built or bought 
unmanned aerial vehicles, according to defense 
experts.4 Recent estimates indicate that the UAV 
industry, supporting a broad and evolving range of 
military, intelligence and commercial sector activities, 
will become a US$50 to US$94 billion annual business 
within the next 10 years.5  

Thanks to their persistence, cost, and flexibility, UAVs 
are clearly disrupting existing defense and intelligence 
operations.6 The Pentagon’s recommendation to curtail 
the development of the manned F-22 and F-35 aircraft 
while increasing its procurement of UAVs is just one 
sign of this development.7 Additionally, in the future, 
the Navy plans to dramatically expand the number 
of remotely piloted vehicles to perform underwater 
missions such as finding mines, detecting enemy 
ships and providing port and harbor security–missions 
now routinely conducted by more expensive manned 
vehicles.



2

IS
R 

ai
rc

ra
ft

 m
ar

ke
t 

se
gm

en
t 

pr
io

rit
ie

s

Figure 5: The rapidly expanding capabilities of UAVs
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Figure 2: The rapidly expanding capabilities of UAVs

Breaking the trade-off 
One of the best-known UAVs is General Atomics 
Aeronautical System’s (GA-ASI’s) Predator drone. As 
with other disruptive innovations, the Predator has 
consistently broken existing cost and performance 
trade-offs in the defense and intelligence arenas. 
At roughly US$4.5 million, the Predator costs just a 
fraction of the tab for manned aircrafts and satellites; it 
even undercuts other UAVs in cost-competiveness.8, 9  

As for performance, Predators and other UAVs actually 
provide several key performance capabilities that 
exceed those of manned aircraft: persistence (the 
ability to provide persistent coverage over an area for 
an extended period of time); flight longevity (days 
compared to hours for manned aircraft); undetected 
penetration; the ability to operate in dangerous environ-
ments; and the ability to conduct remote operations 
with fewer direct combat personnel.10 And of course, 
they do not require a pilot to go into harm’s way.

Pentagon officials say the remotely piloted planes, 
which can beam back live video, have done more than 
any other weapons system to track down insurgents 
and save American lives in Iraq and Afghanistan.11  
“[The] remotely piloted aircraft was one of the most 
important developments since 9/11,” says Air Force 
Chief Scientist Dr. Mark Maybury.12

Figure 1: Number of UAVs that can be purchased for one manned aircraft

1 to 11 ratio
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A sampling of the diverse uses of UAVs

How did this come about? 

The viability of the UAV as a modern surveillance and 
reconnaissance platform first was realized during the 
1980s, when Israel demonstrated the advanced capa-
bilities of its low-cost Scout UAV over Lebanon’s Bekaa 
Valley. The Scout was capable of real-time surveillance 
and was difficult to detect and destroy, as it was made 
of lightweight fiberglass with a low radar signature. 

The big break for UAVs, however, came in the 
mid-1990s, when the Advanced Concept Technology 
Demonstration program (ACTD), a small procurement 
shop at the Pentagon responsible for funding and 
testing innovative technologies, decided to invest in 
them. The Predator effort began with a 30-month 
ACTD contract awarded in January 1994. 

The Predator’s mission is to provide long range (500 
nautical miles), long endurance (up to 40 hours) and 
near real-time imagery for reconnaissance, surveillance 
and target acquisition. These capabilities were demon-
strated in Bosnia. The performance data gathered there 
“convinced the military users that the Predator was 
worth acquiring.”14 

Pace of disruption
Once integrated into defense and intelligence opera-
tions, the UAV adapted quickly to evolving performance 
needs. Recalls General Atomics CEO Tom Cassidy Jr.: 
“The airplanes, the way we designed them, was for a 
lot of growth, to be capable of carrying weapons and 
to control them through satellites. We figured that was 
kind of the way of the future…”15  From miniaturiza-
tion to real-time digital imagery, the Predator and other 
UAVs such as the Global Hawk, Reaper, Sky Warrior 
and Avenger have continuously advanced to meet the 
dynamic challenges of post-9/11 military warfare. 

The terrorist attacks of September 11, 2001 created 
new demand for weapons systems that could conduct 
reliable, real-time surveillance and reconnaissance as 
well as satisfy combat needs. In response to these 
changing needs, General Atomics equipped Predator 
drones with Hellfire missiles. The Air Force put the 
weaponized Predator into immediate use in Operation 
Enduring Freedom, hitting approximately 115 targets in 
Afghanistan during its first year of combat operations. 
According to one report, “Iraqi soldiers actually surren-
dered to a Pioneer, knowing that after it spied them, 
gunfire was imminent.”16  

In 2011, the U.S. Air 
Force will train more 
“joystick pilots” than new 
fighter and bomber 
pilots.13 

A sampling of the diverse uses of UAVs

Military and Intelligence
•	Reconnaissance 
•	Surveillance
•	Strike 
•	Close combat support 
•	Deception operations

Security
•	Policing 
•	Border Patrol
•	Perimeter security – (close quarters, inside buildings, over hills) 
•	Port monitoring / security

Environmental, emergency response and infrastructure
•	Surveillance (intelligence, oil rigs and pipelines)
•	Storm and weather monitoring
•	Search and rescue 
•	Emergency management  (wild-fire monitoring, suppression, and fire-crew 

information tool)
•	Damage assessment (natural disasters, battle environments)
•	Monitoring real estate 
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Five Lessons Learned from  
UAV Adoption 
The convergence of multiple internal and external 
factors helped UAVs emerge as a disruptive innova-
tion in the defense space. 

#1. Organizational autonomy
UAVs were introduced as an alternative technology 
to manned aircraft by General Atomics Aeronautical 
Systems Inc., a company outside the ranks of 
traditional military aircraft contractors. The company 
invested tens of millions of dollars of its own money 
into UAV technology in the belief that UAVs would 
prove transformational. “Everyone talks about how 
the world has changed,” explained CEO Tom Cassidy 
in justifying the investment. “We’re building the 
technology for where it’s going.”18  

#2. Start off worse but rapidly evolve the 
technology
Although the initial UAVs lacked dual surveillance 
and combat capabilities, they were significantly 
less expensive than traditional aircraft — and safer 
for personnel, obviously.19  UAV capabilities rapidly 
evolved to satisfy the changing needs of post-9/11 
warfare20 

#3. Highly adaptable platform
The rapid evolution of UAVs was made possible 
by highly nimble platforms that proved extremely 
conducive to customization and improvement, 
which includes everything from video cameras to 
missiles. 

#4. May require significant trial and error
Prior to the Predator UAV, the U.S. Department 
of Defense (DoD) experienced repeated failure 
launching a UAV program.  Between 1975 and 
1996, the DoD spent about US$4 billion on nine 
UAV programs that were all canceled without 
producing significant real-world benefits to national 
military or intelligence activities.21 Importantly, 
however, the DoD, the intelligence community and 
defense manufacturers didn’t give up.22

#5. Proof of concept
UAVs gained momentum once they were proven in 
combat. A pivotal point in their acceptance was the 
effectiveness of the Predator during the beginning 
of the Iraq and Afghanistan wars. 

The UAV experience demonstrates that revolutionary 
technologies can disrupt even the most seemingly 
hidebound operations. UAV proponents in and outside 
of government began by identifying a need for 
low-cost, basic unmanned aircraft. Once the initial tech-
nology was proven, the UAV manufacturers continually 
and relentlessly improved the capabilities. As a result, 
UAVs have transformed the way the U.S. government 

conducts intelligence and military operations. Even the 
successful operation to uncover and kill Osama Bin 
Laden relied on intelligence gathered by a stealth UAV.17  

The flexibility, versatility, and low costs of UAVs have 
resulted in their extension into an amazingly diverse set 
of tasks (see accompanying box).
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