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he Department of Defense (DOD) has used
drones in almost every military operation since
the 1950s to provide reconnaissance, surveillance, and intelligence on enemy forces.1 They have been
called drones, robot planes, pilotless aircraft, remotely piloted vehicles, remotely piloted aircraft, and other terms
describing aircraft capable of controlled flight without a
pilot onboard.2 The DOD currently defines unmanned
aerial vehicles (UAVs) as:
Powered, aerial vehicles that do not carry a
human operator, use aerodynamic forces to
provide vehicle lift, can fly autonomously or
be piloted remotely, can be expendable or
recoverable, and can carry a lethal or
nonlethal payload.3
The UAVs are typically described as a single vehicle,
including attached surveillance sensors, or as an unmanned aircraft system (UAS), which generally consists
of three to six air vehicles, a ground control station, data
links, support equipment, and personnel.4
Although drones have a long history, only in the last
ten to fifteen years have advances in technology made a
variety of current UAV missions possible. Still in a period
of innovation, both in design and operation, UASs are
analogous to early military aircraft, when technology and
doctrine evolved at a rapid rate to exploit new capabilities.5 The use of drones since the 1950s has illustrated the
advantages of unmanned aircraft such as eliminating the
risk to pilots’ lives and enhancing aeronautical capabilities
by removing human limitations; and, today, unmanned
systems are cheaper to procure and operate than manned
aircraft, though this may change in the future.6
As UASs comprise a growing portion of the defense
budget, they continue to garner more interest from

Congress and the military. Due to current budgetary limitations, the DOD has two realistic options
for drone programs in the near future, and choosing
between them largely depends on perceptions of the
strategic and operational environment. The first option
advocates fielding fewer, more expensive, and more
capable drones such as the Global Hawk and Reaper.
The second option encompasses fielding many smaller,
less expensive, and less capable drones.
Based on the anticipated future strategic and operational environment, including contested airspace,
the United States should pursue the second option.
Constraining the military’s proclivity to acquire more advanced and expensive systems will facilitate research and
development into more advanced survivable systems for
the future, sustain current high-end capability, and allow
the DOD to procure numerous additional lower-level
capabilities to create greater operational flexibility.
The justification for pursuing the second option is
addressed in four sections in this article. The first examines the strategic environment and limitations high-end
drone technology faces in contested environments. The
second examines the evolution of drone force structure
and the military emphasis on higher-end capabilities in
the future. The third explains the budgetary evolution
of drone programs and future budgetary challenges. The
final section analyzes both potential solutions to future
budgetary and strategic challenges.

The Strategic Environment
In the current strategic environment, drones have become central to the U.S. national security strategy, which
combines counterinsurgency on the ground and airborne
counterterrorism.7 Drones were originally developed to
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Figure 1. Total Unmanned Aircraft System Procurement Budget
in Millions of Then-Year Dollars
1998 dollars) for the life span of one vehicle.31 Adding
the other capabilities indicated previously could easily
cause drones to become more expensive than manned
aircraft in the future. However, these future capabilities are likely required for drones to serve as viable and
survivable tools in future contested environments.

Budget
Determining the UAS budget across the DOD
remains difficult for numerous reasons. First, because
drones operate as part of a system, including ground
control stations, ground crew and operators, communication and data links, and multiple air vehicles, costs
are often misleading.32 Many capabilities required for
drones, such as satellite-based communications networks, are not included in UAV costs. Second, monitoring and evaluating costs are further complicated due to
differing budgeting conventions between services and
the fact that some portion of drone costs are covered by
42

the intelligence budget rather than the DOD budget.33
Third, operations and maintenance costs are difficult
to find and are often only tracked for larger unmanned
systems.34 Finally, an indeterminable classified budget
exists for drones, such as the RQ-170 Sentinel program,
that came to light only when one crashed in Iranian
territory.35 This article, therefore, generally focuses only
on direct costs for larger drones.
Between 1989 and 2017, the procurement budget—a representative portion of the overall budget—
for drones has increased dramatically, corresponding
to the increasing force structure and priority accorded
unmanned systems over time. Figure 1 depicts the
procurement costs of drones from 1989 through 2017.
The Reagan administration requested notably higher
levels of UAS spending than previous administrations
and marked the transition of drones from primarily
experimental projects to procurement programs.36
Figure 1 also illustrates the increasing importance of
May-June 2018
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Figure 2. Projected Approximate Spending in
five UASs such as
Unmanned Aircraft System Group Four and Five through
the Navy UCLASS.
Increasing operathe Future Years Defense Program
tions and maintenance costs mean
unmanned systems following the 2003 invasion of
that current plans to increase higher-end capabilities
Iraq and the substantial increase after the emphasis
are infeasible under current budgetary limitations.
on UAS in mid-2007 by Gates.37 The DOD spent
Second, the DOD expects research, development,
approximately $4 billion total on UASs between 1989
and procurement spending to grow steadily over the
and 2000, increasing to an estimated $39 billion for
FYDP from approximately $4–$5 billion annually. This
procurement since 2001.38 In 2011, the UAS budget
spending will also likely provide fewer actual platrepresented only 8 percent of all U.S. aircraft procure- forms each year over that time as orders are reduced
ment funds, despite increasing costs.39 However, not
and technology becomes more advanced. Other larger
depicted here are the growing operations and mainteprograms such as the Air Force’s LRS-B [Long Range
nance costs, which could eventually crowd out various Strike Bomber] program will complicate the picture
research and procurement programs.
and could crowd out smaller, newer research and
The current budget, through 2021 in the Future
procurement programs.43 The Air Force’s increasing
Years Defense Program (FYDP), depicts considerable
competition for research and procurement dollars are
challenges for unmanned programs. Figure 2 depicts
likely to exacerbate budget tension already present in
the approximate spending through the FYDP on only
the president’s projected budget, which exceeds the
group four and group five drones.40 First, operations
2011 Budget Control Act’s limits by a total of $107
and maintenance costs for UAV squadrons have
billion (in 2016 dollars) through the FYDP.44
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One significant example of increasing research and
procurement costs revolves around the sensor package
on higher-end drones. The second generation Global
Hawk’s sensor payload represents approximately 54
percent of the vehicle’s flyaway cost.45 Sensor costs are
increasing due to the basic law of supply and demand.
The growing DOD demand and desire for increased
capability, matched with a lack of commercial sensor
equivalents, means that drone sensor producers face little competition to keep costs down.46 Further, reducing
order sizes, due to increasing costs and limited budgets,
increases the cost per airframe. In the Fiscal Year 2012
budget, reducing Global Hawk aircraft purchases from
twenty-two to eleven caused Global Hawk unit prices
to increase by 11 percent.47

Potential Solutions
The future problem centers on fiscal limitations for
budget growth imposed by the 2011 Budget Control
Act and the military’s penchant for acquiring increasingly sophisticated high-end UAS capabilities. Unless
budgets are increased, two reasonable options exist
for future drone development, and the proper selection largely depends on how decision-makers define
the operational environment and UAS requirements.
The first option advocates fielding fewer, more
expensive, and more capable group four or group five
drones such as the Global Hawk and Reaper.48 The
DOD currently plans to implement this option, expanding the Reaper force structure over 25 percent by
adding seventy-five aircraft through 2021.49 To account
for increasing Reaper numbers, the Air Force plans to
retire all 108 Predator drones by 2018.50 However, to
balance the operations and maintenance budget at $630
million per year of Predator funding, the Air Force
could sustain less than four squadrons of twelve Reapers
each.51 Further, the four squadron mark fails to account
for the approximately $350 million procurement cost
for each Reaper squadron.52 Thus, if topline spending
limits remain fixed, the Air Force would likely only
purchase two to three Reaper squadrons over the FYDP.
Overall, this option would result in a decrease of 108
Predators and an increase of at most 36 Reapers.
The first option would likely remain a viable option
if the primary mission remains counterterrorism in
uncontested airspace. However, since current drones
are unsuitable for contested environments, an alternate
44

mission against a more capable adversary limits the
usefulness of these platforms.
The second option advocates fielding many smaller,
less expensive, and less capable UAVs controlled by
local tactical and operational commanders.53 Several
measures under this course of action would sustain
current U.S. high-end capability and continue building
the foundation for potential future expansion. First,
most of the Predator fleet would remain in service
through the FYDP. Combined with restricted Reaper
acquisitions, aimed only at replacing vehicles lost in
service, limited expansion in higher-end drones would
provide funds for the continued research and testing of
more advanced drone programs. Continued research
of sophisticated drone programs would facilitate the
development of systems acceptable to future contested
environments and provide the United States with options when budgetary limits decrease. Further, limited
expansion into higher-end drones would allow the
United States to focus on expanding the structure and
capabilities of smaller tactical drone programs.
This option would likely serve as the correct and
cost-effective solution if decision-makers believe future
operational environments include contested airspace and
electronic warfare similar to that occurring in Ukraine
today. Recent events reveal larger sophisticated drones
are vulnerable due to larger observable signatures and
reliance on complex communications networks. In 2011,
Iran claimed it brought down the classified American
RQ-170 stealth drone.54 Further, in June 2012, a
University of Texas at Austin team successfully hijacked
a Department of Homeland Security Predator drone for
under $1,000.55 Finally, in August 2016, the Organization
for Security and Co-operation in Europe ceased all drone
operations over Ukraine after three group four-equivalent drones were shot down in June and July.56
While larger drones have proven costly and less
survivable, small drones have continued to demonstrate success in Ukraine by providing targeting
information and tactical awareness for commanders.57 Thus, until high-end technology (e.g., stealth,
speed, autonomy, and maneuverability) improves,
the smaller, cheaper drones provide a better option
in contested environments as they are less observable
and cheaper when destroyed.
No matter which approach decision-makers choose,
there are several options common to both scenarios.
May-June 2018
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First, the DOD cannot continue the planned expansion
into higher-level drones under the current budgetary
limits. The immediate effects likely include a reduced
expansion of Reaper systems and the prolonged lifespan of at least some Predator units. Second, increasing
commonality among different service’s systems could
save substantial funds. For example, the Army Grey
Eagle and Air Force Predator currently have 80 percent
commonality, and the only difference is better and
more expensive sensors on the Air Force Predator.58
Further, the Navy Broad Area Maritime Surveillance
system and Air Force Global Hawk are essentially the
same system with different sensors.59 However, the Navy
and Air Force have two separate depots, ground stations,
and training pipelines for the aircraft.60 By standardizing
various platforms the DOD could reduce costs across
research and development, procurement, and operations
and maintenance, as repair parts, ground control stations,
training, and data links could be consolidated and interchanged across services.

Conclusion
As an increasing number of state and nonstate
actors acquire sophisticated air defense and electronic
warfare capabilities, current high-end drones become
less cost effective and capable. The United States
should focus on sustaining current capabilities and
improving lower-end capabilities while emphasizing
research and development for future capabilities.
Following this program will allow the DOD to operate within current budgetary limits, maintain flexible
capabilities, and develop conceptual capabilities for
future expansion if required. Until technological
advances and increased budgets provide the ability
to create survivable high-level drones, most programs
should focus on smaller, cheaper, and more survivable
and expendable tactical drones. The United States
should not squander the distinct advantages potentially provided by smaller and more numerous lower
capability drones employed at the tactical and operational level in future conflicts.
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The Men Who Have No Name
By Staff Sgt. Christopher M. Rance, U.S. Army
In woods of dark
I lie;
heart beating against the pine needle floor.
He is there, in sunlit place, marching up in haste,
up a sloping green meadow.
With the bend of my finger;
gliding metal hurries intensely for a private embrace.
Leaves rustle
(f
a
l
l)
in autumn mourning.
Through the looking glass, I cannot see reproachful eyes.
Therein meadow, blood red poppies blow,
a soft wind carries off a nameless soul.

