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ABSTRACT 

MEDIUM AND HIGH ALTITUDE UNMANNED AIRCRAFT SYSTEM 

ACQUISITION:  AN EFFICIENCY STUDY OF MAGNITUDE AND CAPABILITY by 

Maj Billy E. Hassell Jr., USAF, 91 pages. 

 

The procurement of medium and high altitude UAS has dramatically increased since 

1988.  The DOD now spends billions of dollars annually to research, test, develop and 

procure medium and high altitude UAS for all military services.  In an effort to rapidly 

field these very capable systems to contribute to Operation Enduring Freedom (OEF) and 

Operation Iraqi Freedom (OIF), there appeared to be two key areas of concern.  The 

magnitude of funding involved and the apparent similarity of UAS capabilities created an 

indicator for potential inefficiencies in the acquisition process utilized by DOD.  The key 

medium and high altitude UAS programs identified in this study were the MQ-1B 

Predator, MQ-1C Sky Warrior, MQ-9 Reaper, RQ-4 Global Hawk and the Broad Area 

Maritime Surveillance (BAMS).  This thesis analyzed the scope of funding involved, the 

capability similarities and the respective payload considerations of these key medium and 

high altitude UAS.  Conclusions and subsequent recommendations were based off 

quantitative and qualitative analysis conducted and the respective findings. 
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CHAPTER 1 

INTRODUCTION 

In the Department of Defense’s (DOD) fiscally constrained environment, the fight 

for resources is usually a zero sum game.  What is gained for one program comes at the 

cost of another program unless the DOD budget expands.  In the near future, funding 

related to Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF) will 

come to an end, and the DOD will have tough fiscal decisions to make.  On 30 January 

2009, the new administration under President Barack H. Obama asked the military’s Joint 

Chiefs of Staff to cut the DOD budget submission for Fiscal Year 2010 (FY10) by more 

than ten percent.
1
  With new national priorities aimed at saving money and reducing 

waste, all government programs can expect a thorough evaluation for potential budget 

cuts.  The acquisition of medium and high unmanned aircraft systems (UAS) is not 

exempt from this scrutiny.  Based upon increasing pressure for fiscal constraint, two 

questions need to be addressed.  First, are there economic efficiencies that could be 

achieved by appointing a lead organization to direct the procurement of these unmanned 

systems?  Second, are the requirements between current medium and high altitude UAS 

similar enough to combine some of these airframes into one platform? 

The procurement of UAS, previously referred to as unmanned aerial vehicles 

(UAV), has dramatically increased since the onset of OEF and OIF.  In the medium to 

high altitude UAS category alone, DOD spends over two billion dollars every year to 

research, develop, procure and operate these highly sophisticated aircraft and their related 

equipment and systems.
2
  Of note, the capabilities of many of these medium to high 

altitude UASs are very similar.  In an effort to rapidly field UAS capabilities to support 
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current military operations, there appears to be numerous cost inefficiencies incurred by 

all military services.  Is the DOD failing to recognize potential savings from current UAS 

research and procurement practices that could be redirected to other acquisition 

programs?  Perhaps these funds could be reinvested to acquire even more UAS platforms 

in high demand?   

For over 30 years, medium to high altitude UAS programs have played an ever 

increasing role in military operations.  In 1979, the U.S. began its first major UAV 

program, the Aquila.  This small propeller driven aircraft was designed to provide ground 

forces with real-time information to assist artillery, designate targets and survive against 

air defenses.  Cost overruns and technical complications ended this program in 1987.
3
  

The ability to create an unmanned weapon system program proved too difficult with the 

technology available at that time and the funding limitations. 

In 1986, the U.S. Navy cooperated with Israel to procure nine Pioneer UAV 

systems.  Like the Army Aquila, this was a small propeller driven aircraft designed to 

support naval gunfire and Marine Corps forces on the ground.  Numerous setbacks, 

including ship-borne recovery and electro-magnetic interference caused several fielding 

problems for the Pioneer, yet the Navy persevered through these issues and the Pioneer 

developed into a mature system that saw combat in Desert Storm, Somalia, and Bosnia.
4 

In 1993, the U.S. Air Force entered the medium altitude UAV arena in a joint 

venture with the U.S. Navy designated the Medium Range UAV.  This aircraft was 

envisioned to precede strike aircraft behind enemy lines and loiter to provide battle 

damage assessments.  The Air Force built the sensor payloads and communications 

equipment, while the Navy constructed the airframe and propulsion.  Both services 
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experienced considerable setbacks.  In the end, the Air Force’s prototype payload did not 

fit into the Navy’s designed airframe and the program was cancelled.
5
  A dual 

procurement approach led to this unfortunate outcome.  No service was the overall 

project manager, leading both services to develop their respective Medium Range UAV 

components independently.  Perhaps if one organization was in charge, the physical 

airframe oversight would have been rectified through program oversight before the merge 

of payload and airframe.  

From these past efforts, DOD recognized the incredible potential that medium and 

high altitude UAS held for all uniformed services.  A pilotless aircraft presented several 

benefits to include additional space for equipment, removal of human body limits on 

performance and the avoidance of loss of life.  As intelligence, surveillance and 

reconnaissance (ISR) platforms, their endurance and evolving sensors made them optimal 

military reconnaissance vehicles.  Arming these remotely piloted airframes transformed 

them into strike aircraft able to prosecute a variety of targets from terrorists to enemy 

tank columns.   

Currently, there are five medium and high altitude UAS in the production or 

research and development phase that are planned and programmed to play significant 

roles for all three military services.  These UAS are the MQ-1 Predator, MQ-9 Reaper 

and RQ-4 Global Hawk produced by the Air Force, along with the MQ-1C Sky Warrior 

and the Broad Area Maritime Surveillance (BAMS) produced by the Army and Navy 

respectively.  However, redundant capabilities and lack of authority among these systems 

and their respective owners highlighted the need for a thorough and objective look at 
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DOD acquisition strategy and the appointment of a single acquisition organization for 

medium and high altitude UAS.   

The Office of the Secretary of Defense for Acquisition, Technology and Logistics 

(OSD AT&L) conducted and released such an assessment on two similar systems in 

2008.  OSD AT&L estimated that consolidation of the Air Force MQ-1B Predator and 

Army MQ-1C Sky Warrior programs alone, with a common depot could save $400 - 

$600 million over the life of both programs.
6
  This does not include benefits realized 

from common basing, training and sustainment which feel outside the realm of this study.  

Likewise, the Government Accountability Office (GAO) recognized similar UAS 

improvement areas since 2004.  The GAO cited the DOD’s lack of strategic UAS 

planning and UAS authority was detrimental to the management of UAS programs.
7
  

Without correcting both UAS improvement areas, redundancy and future force structure 

complications could be expected.   

Yet there was still no single directive authority over UAS development and 

procurement with the power to mandate this change recognized by the GAO and DOD.  

As these systems mature, the ability to maximize financial savings and operational 

capabilities will decline.  By establishing a good business case from the onset, 

inefficiencies are reduced.  Early programmatic intervention increases the probability of 

delivering the required warfighter capabilities within the programmed funding.
8
  With a 

large quantity of these medium and high altitude UAS entering operational status over the 

next several years, DOD cannot afford to overlook the economic benefits of appointing 

one organization to direct the acquisition of all medium to high altitude UAS.   
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Primary and Secondary Research Questions 

The primary research question of this thesis addresses the organizational and 

economic facets of the UAS issue.  Are there economic efficiencies that could be 

achieved by appointing a lead service or agency to direct the procurement of the five 

medium to high altitude UAS systems under review: MQ1-B Predator (USAF), MQ-1C 

Sky Warrior (USA), MQ-9 Reaper (USAF), RQ-4 Global Hawk (USAF), and the Broad 

Area Maritime Surveillance-BAMS (USN)?   

Two secondary research questions address the current UAS requirements 

influencing the direction of acquisition efforts.  First, are there similar mission 

requirements that support the potential to combine some of the UAS systems into a single 

system, administered by one agency, service or organization?  Second, what are these 

differences in UAS requirements for each service driving divergent acquisition 

programs?   

Significance 

The appointment of a single acquisition authority could potentially save hundreds 

of millions to billions of dollars that DOD could re-invest for the procurement of even 

more medium to high altitude UAS.  Another beneficial option would be to allocate these 

cost savings to other high priority acquisition programs or requirements within the 

Defense Department.  A single acquisition authority could also ensure commonality and 

reduce redundant capabilities on all current and future UAS procurement. 

A single acquisition authority is not an untried approach for the DOD in regard to 

the procurement of UAS.  In 1988, the Pentagon introduced the DOD Joint Unmanned 

Aerial Vehicle (UAV) Master Plan-1988.
9
  This master plan outlined the basis of a 
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congressionally mandated consolidation of all remotely piloted vehicle programs from 

the services into one joint organization.  In 1989, this organization became known as the 

UAV Joint Project Office at the direction of DOD Director of Defense Research and 

Engineering.
10

  The Navy was appointed the executive agent of this joint organization to 

exert authority on all UAV programs and eliminate duplication of effort.
11

  But the 

duplication of effort was never solved.  Four years later, the GAO determined that the 

DOD UAV Master Plan of 1988 contained four main flaws  

(1) did not eliminate duplication, (2) continued to permit the proliferation of 

single-service programs, (3) did not adequately consider cost savings potential 

from manned and unmanned aircraft trade-offs, and (4) did not adequately 

emphasize the importance of common payloads among different UAV 

platforms.
12

  

In 1993, the DOD UAV Joint Project Office and naval executive agency was 

replaced by the Defense Airborne Reconnaissance Office (DARO) to assume the 

management, oversight and coordination of all DOD reconnaissance programs, manned 

or unmanned.
13

  DARO also owned all DOD UAS funding and stayed in existence for 

approximately five years before a poor management approach and lack of results in 

fielding operational UAS brought an end to its existence.  Ultimately, nine years of a 

single DOD acquisition owner of UAS funds accomplished little to streamline the 

procurement of UAS systems in the DOD inventory. 

Following the aforementioned failures, DOD dissolved the DARO organization in 

1998 and UAS program ownership and acquisition authority were returned to the 

respective services.  The Assistant Secretary of Defense for Command, Control, 

Communications and Intelligence assumed the oversight responsibility on behalf of the 
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Secretary of Defense.14  Yet, the services maintained funding authority for all UAS 

programs in their programmed budgets. 

In October 2001, the DOD established a Joint UAS Planning Task Force within 

the Office of the Undersecretary of Defense for Acquisition, Technology and Logistics 

(OSD AT&L) in order to provide direction and guidance for future UAS investments.  

This organization subsequently evolved into the current DOD UAS Task Force in 

October of 2007.
15

  The two changes since 2001 reassigned oversight of UAS acquisition 

to task forces within OSD AT&L, but none of the new changes addressed who had 

primary fiscal authority.  It appeared that since a single UAS acquisition authority did not 

work under naval executive agency and DARO, subsequent DOD restructuring efforts 

avoided changing funding ownership.  Yet, there is a significant difference between 2009 

and 1993.   

A look at the current contributions of UAS to the operational environment 

showcased an exponential climb in flying hours when compared to the mid-90s.  The 

graphic below reflects only the medium and high altitude UAS programs and the 

combination of flying hours for all services.  It is important to note that from 2001 and 

especially from 2003, most of the flying hours are combat related.  The exponential climb 

in operational use identified a trend that would only continue to rise based on the 

programmed procurement plan for the five aforementioned UAS.  The number of 

medium and high altitude UAS and their combat contributions in 2008 highlights an 

exponential trend compared to the mid-1990s. 

DOD was not the only branch of government interested in the ramifications of the 

sudden rise in UAS involvement.  Congress fully understood the pending boom in UAS 
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contributions to future military operations.  They ensured through directive language that 

the DOD took efforts to effectively manage and transition to the rapidly expanding arena 

of unmanned systems: that ―By 2010, one third of the aircraft in the operational deep 

strike force should be unmanned.‖
16

  The 2006 John Warner National Defense 

Authorization Act (NDAA) amended the 2001 mandate by removing the one third 

restrictions from weapon system programs already under production or with funds 

already appropriated.  It did mandate consideration of a UAS option for all new aircraft 

systems entering the DOD force structure.
17

 

 

  

Figure 1. Medium and High Altitude UAS Flying Hours 1996 – 2008 

Source: DOD UAS Task Force Briefing 9 January 2009, Unmanned Aircraft Systems, 

(Washington, DC: Government Printing Office, 2009), 5. 

 

 

 

Funding was not the only area of concern with regards to the exponential growth 

in medium and high altitude UAS.  In July of 2005, the Joint Requirements Oversight 

Council (JROC) created the Joint UAS Center of Excellence (JUAS CoE) and Joint UAS 
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Material Review Board (MRB) to address UAS capability issues and to prioritize 

solutions within the DOD.  The charter of these two organizations was envisioned to 

address interoperability and duplication of effort issues facing the DOD in the 

procurement and development of UAS programs.  Even though these two relatively new 

organizations had greater visibility into the entire DOD UAS programmatic structure and 

access to very key DOD and JCS decision-makers, there was still one key weakness not 

addressed.  The DOD created these two entities to guide the respective services in UAS 

acquisition, planning, prioritization and execution.
18

  Yet, neither of these Joint 

organizations possessed the authority to mandate any of their suggestions.  Nor do either 

of them own funding profiles associated with service UAS programs.  The JUAS CoE 

and MRB could only advise and recommend to the military services and JROC 

recommended courses of action.
19

  This authority shortfall allowed each respective 

service to continually proceed down separate procurement lanes in their efforts to meet 

individual service requirements.  This lack of authority would become very apparent in 

the next few years. 

On 22 April 2008, the US Navy announced the selection of Northrop Grumman as 

the contract award winner for the Broad Area Maritime System (BAMS), a high altitude 

UAS system designed for maritime reconnaissance worth an estimated $1.2 billion 

dollars according to the 2008 President’s Budget Request.
20

  The most notable trait of the 

Northrop Grumman contract is that the BAMS platform utilizes the same airframe as the 

Air Force RQ-4 Global Hawk currently fielded in combat and in full rate production.
21

  

The significance of the BAMS platform is it appeared to be a perfect candidate for a 

single organization acquisition authority as the Navy could integrate with the ongoing Air 
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Force production line.
22

  However, even with service specific payloads, use of a common 

contract representing the requirements of multiple services should have been utilized to 

capitalize on economies of scale.   

For example in 1983, AM General won the contract to produce High Mobility 

Multi-purpose Wheeled Vehicles (HMMWV) for the US Army.
23

  These vehicles utilized 

the same basic chassis, but contained 15 different configurations from weapon platforms 

to utility vehicles.  This contract for nearly 55,000 vehicles was administered under one 

contract, representing the requirements for the Army, Navy, Air Force and Marine 

Corps.
24

  Procuring more vehicles with one contract can lower per unit costs as fixed 

costs can be spread across more units.  In addition, vendors can benefit from larger 

contracts as their suppliers usually drop freight, shipping and wholesale cost for bigger 

purchases, thereby passing some savings on to the unit cost.
25

  Unfortunately, this did not 

occur for the Global Hawk and BAMS; a single acquisition authority for UAS could have 

mandated or restructured the contract with Northrop Grumman to gain economic savings 

for DOD. 

From the aforementioned history related to the acquisition authority for UAS 

programs and the current magnitude of effort, responsibility and funding towards UAS 

programs, it is imperative to make the right decision now.  The economic savings 

associated with combining similar and redundant UAS programs are at stake, and the 

establishment of a sound acquisition baseline for future UAS programs that advance the 

current strike and ISR mission.  Ramifications from not addressing this issue in the 

unmanned aerial domain could cause unneeded duplication and fiscal waste in future 

unmanned ground and maritime based programs as they come into similar maturity. 
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Definitions 

BAMS:  Broad Area Maritime Surveillance--A high altitude, long endurance ISR 

UAS being developed by the US Navy.  It is a program to develop a multiple-sensor, 

persistent maritime ISR UAS that provides persistent ISR to supported commanders.  

BAMS UAS will be a force multiplier for the Joint Forces and fleet commanders: it will 

enhance the situational awareness of the battle space and shorten the sensor-to-shooter 

kill chain.  The BAMS UAS will provide DoD with a unique capability to persistently 

detect, classify, and identify maritime targets within a large volume of the maritime battle 

space.  IOC is planned for 2015.
26

 

Economy of scale:  A term used by economists to refer to the situation in which 

the cost of producing and additional unit of output of a product decreases as the volume 

of output increases.
27

 

MQ-1B Predator:  A medium altitude, armed UAS employed by the United States 

Air Force (USAF).  The MQ-1 Predator began in 1994 and transitioned to the Air Force 

in 1997.  Since 1995, Predator has flown surveillance missions over Iraq, Bosnia, 

Kosovo, and Afghanistan.  It is armed with two AGM-114 Hellfire missiles and includes 

full-motion electro-optical (EO) and infrared (IR) sensors as well as synthetic aperture 

radar (SAR) capabilities.
28

 

MQ-1C Sky Warrior:  A medium altitude, armed UAS employed by the US Army 

formerly known as extended range/multipurpose (ER/MP). The Sky Warrior’s payload 

includes full motion EO/IR sensors with synthetic aperture radar moving target indicator 

(SAR/MTI) capabilities. Additionally, two 250-pound and two 500-pound hard points 

under the main wings provide an attack capability.
29
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MQ-9 Reaper:  Medium altitude, heavily armed UAS employed by the USAF.  

The MQ-9 is a medium- to high-altitude, long-endurance UAS. Its primary mission is to 

act as a persistent hunter-killer for critical time-sensitive targets and secondarily to act as 

an intelligence collection asset.  The integrated sensor suite includes a SAR/MTI 

capability and a turret containing full motion, electro-optical and mid-wave IR sensors, a 

laser rangefinder, and a laser target designator. The Reaper can carry 3,000 pounds of 

external payload.   

Procurement:   Funding for procurement buys new weapons and other equipment 

that DOD needs to carry out its missions in peacetime and to prepare for war. The funds 

cover a wide array of items ranging from aircraft, ships, missiles, automobiles and related 

military support equipment.
30

 

RDT&E:  Research, Development, Test and Evaluation pay for basic and applied 

research, fabrication of devices for demonstrating new technologies, development and 

testing of prototypes, and testing of full-scale models of weapon systems before they 

enter production. Development funds also pay for operational testing of systems, when 

they are first taken into the field and when they are modified during the course of 

operations.
31

 

RQ-4 Global Hawk:  An Air Force high-altitude, long-endurance unmanned 

aircraft designed to provide wide area coverage of up to 40,000 square nautical miles per 

day. It’s EO/IR and SAR/MTI sensors allow day/night, all-weather reconnaissance. The 

first operational production aircraft, the Block 10 ―A model,‖ deployed in January 2006 

to U.S. Central Command (CENTCOM) and replaced the prototype ACTD configuration, 

which had been deployed there for most of the time since 2001.
32
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UAS:  Unmanned Aircraft System--A powered vehicle that does not carry a 

human operator, can be operated autonomously or remotely, can be expendable or 

recoverable, and can carry a lethal or nonlethal payload. UAS are combination of 

equipment required to operate the UAS capability to include the aerial vehicle with 

payload, ground control station (GCS), launch and recovery element (LRE), and 

associated communication systems.
33

  

Limitations 

Three limitations apply to this thesis.  First, planned funding only exists up to 

FY13 per the President’s annual budget request.  Any funding comparisons beyond this 

time frame are purely speculative.  Secondly, the study worked within the current market 

production capacity for UAS airframes and related equipment to arrive at realistic 

funding efficiencies.  Surge production capability for contractors could not be obtained.  

Lastly, the total cost and total quantity of BAMS aircraft are still undetermined.  The first 

BAMS aircraft is not scheduled for procurement until 2014, which is beyond the current 

FYDP.
34

  

Delimitations 

During this study, several issues were intentionally not addressed.  First, due to 

the inherent similarities and potential for consolidation of acquisition programs, this 

thesis only analyzed the following medium and high altitude UAS systems: MQ-1B 

Predator (USAF), MQ-1C Sky Warrior (USA), MQ-9 Reaper (USAF), RQ-4 Global 

Hawk (USAF), and the BAMS (USN).  It does not include small and low altitude UAS in 
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the analysis of DOD benefits and drawbacks as they do not represent a majority of the 

DOD funding. 

Second, only funding related to research, development, test and evaluation 

(RDT&E) and procurement were considered in this study.  Operations and Maintenance 

(O&M) and Military Construction (MILCON) were purposefully excluded as they do not 

directly reflect sound acquisition decisions of the best UAS platform choice.  O&M and 

MILCON do have second and third order funding and efficiency implications related to 

UAS operations such as training, supplies, maintenance, and hangars 35 

Third, this thesis avoided command and control issues with respect to UAS.  The 

issue of operational control of UAS in theater with respect to ISR priority was not 

considered.  The argument between the Army’s organic employment methods versus the 

Air Force’s remote operation model has also been excluded.  While, both of these 

methods have funding implications for UAS systems, but do not directly impact the 

acquisition aspect of the program. Additionally, rated officer versus enlisted pilots of 

UAS did not contribute to this study from an acquisition perspective and has been 

excluded as well. 

Although joint basing offered several benefits pertaining to common maintenance, 

manpower and civilian airspace deconfliction, these topics did not directly apply to the 

acquirement of the best UAS to fulfill a stated DOD requirement.  Joint basing also 

brings with it the complicated issue of Congressional involvement when moving missions 

and personnel from one district to another in the US.  Additionally, joint basing in 

combat zones does not affect research and procurement as the UAS have already been 

fielded.   
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Similarly, Congressional funding changes to the DOD budget were not taken into 

consideration as partisan, state and local agendas did not necessarily reflect the best 

acquisition direction for the DOD.  Only the fiscal data contained in the President’s 

Budget was analyzed as this was the Executive Branch’s final decision on the proper 

force structure and direction for UAS development, although it is recognized that 

Congress provides the final authorization and appropriation of all DOD funding. 

Finally, this thesis does not include the medium and high altitude UAS programs 

of other US Departments.  The Department of Homeland Security (DHS), National 

Oceanic and Atmospheric Administration (NOAA) under the Department of Commerce, 

and the National Aeronautics and Space Administration (NASA) all have medium and 

high altitude UAS projects to address respective requirements.  Although the above 

departments utilized variants of the same medium and high altitude UAS in this study, 

the capability and mission requirements varies greatly based on the mission of each 

organization. 

Assumptions 

First, individual services will accept the analysis and programming decision made 

by the Office of the Secretary of Defense (OSD) and comply with any restructuring 

measures associated with a single entity acquisition authority for the selection of medium 

and high altitude UAS programs.  Secondly, there will be no departmental decision 

changing the acquisition authorities within the DOD for the duration of this study.  

Additionally, no new medium or high altitude UAS will be entering the DOD inventory 

similar to the selected five UAS.  Next, consolidation or merging of UAS platforms will 

reduce unit costs based on the economies of scale concept.  Finally, the long-term 
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economic efficiencies and interoperability benefits will outweigh short-term second and 

third order effects of merging UAS systems.  Second and third order changes affecting 

personnel training, infrastructure, support and operational employment, to name a few, 

should generate short-term expenses for DOD and the respective services until UAS 

program consolidations are complete. 

Summary 

Medium and high altitude UAS programs have existed for decades, but recent 

developments have raised concerns on funding inefficiencies and potential duplication of 

capabilities that this thesis will address. This chapter provided a brief history on the 

introduction of medium altitude UAS programs in the DOD as well as the significance of 

this topic.  Chapter 2 will provide an overview of the sources of literature utilized in this 

study and their importance to the thesis.   
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CHAPTER 2 

LITERATURE REVIEW 

In current literature related to the acquisition of medium and high altitude UAS, 

two prominent themes emerge.  The first theme is the acquisition process and inherent 

inefficiencies of DOD policy concerning UAS.  The second is the operational 

requirements of current medium and high altitude UAS in the current and future force 

structure.  This chapter is focused on the review of these documents and their application 

to the research questions associated with this study. 

Acquisition 

In 2002, the Joint UAS Planning Task Force created the UAV Roadmap 2002-

2027 in an attempt to address long-term procurement objectives and funding 

requirements.  This document attempted to address the entire UAS program within the 

DOD but fell short in two key areas: lack of a DOD strategic plan concerning UAS 

programs and the authority to mandate UAS portfolio changes in the best interest of the 

DOD.
1
  It was from this document that DOD received most of its criticism for poor 

acquisition practices and direction.  At this point in time, the true impact of UAS on the 

battlefield had not yet matured.  MQ-1 Predators and the test version of the RQ-4 Global 

Hawk were the only two of the five UAS contributing to OEF.  The MQ-1C Sky Warrior, 

MQ-9 Reaper and BAMS had yet to become operational.  Although this roadmap lacked 

a strategic plan, many of the key UAS capabilities were still theoretical at this point in 

time.  
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A March 2004 GAO report on the UAV Roadmap 2002-2027 criticized two 

shortfall areas; a lack of DOD strategic planning concerning UAS programs and the 

authority to mandate UAS portfolio changes in the best interest of the DOD.
2
  The 

concern was that if left unchecked and uncoordinated, the acquisition programs of each 

service would continue on divergent paths and lead to force structure problems and 

integration issues once these platforms were fielded.  As noted in the report, 

Without a strategic plan and an oversight body with sufficient authority to 

implement the plan, DOD has little assurance that its investment in UAVs will be 

effectively integrated into the force structure. Consequently, DOD risks poorly 

integrating UAVs into the force structure, which could increase development, 

procurement, and logistics costs, and increase the risk of future interoperability 

problems.
3
 

Our concern, however, is that neither the Roadmap nor other defense planning 

documents represent a comprehensive strategic plan to ensure that the services 

and other DOD agencies focus development efforts on systems that complement 

each other, will perform the range of priority missions needed, and avoid 

duplication.
4
   

Without strategic DOD direction, the services are not bound to a common strategic 

direction.  This led to the possibility of multiple service specific UAS platforms 

conducting similar missions, but procured under different contracts.  Without the 

establishment of a strategic goal for numbers, types and missions of UAS, inefficiency 

and duplication are bound to occur.  Supporting and integrating all of these disparate 

UAS in future combat environments could prove challenging.  

Anticipating the myriad of potential problems realized in future years, the GAO 

report and testimony provided several solutions to Congress highlighting doctrinal and 

organizational recommendations.  The most pointed of these solutions called for one 

entity to hold oversight and fiscal authority of all UAS programs  
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and designate the UAV Task Force or another appropriate organization to oversee 

the strategic plan’s implementation, providing it with sufficient authority to 

effectively enforce the plan’s direction, and promote joint operations and efficient 

expenditure of funds.
5
 

Although this report offered a potential solution, DOD disagreed with the above 

recommendation.  OSD AT&L stated it did not need to provide additional authority to an 

organization within the department.  DOD believed that OSD AT&L had the appropriate 

oversight and influence to integrate UAS capability to combatant command (COCOM) 

operational forces.  Department leadership also believed that through OSD, the annual 

Planning, Programming, Budgeting, and Execution (PPBE) process and the Joint 

Capabilities Integration and Development System (JCIDS), provided ―the opportunity to 

adequately review and enforce program activities, including UAV activities, across 

Services.‖
6
  The PPBE process followed SECDEF established goals, policy and strategy 

in the allocation of DOD resources.  The JCIDS assessed current and future capabilities 

to allow joint forces to meet emerging military challenges.
7
   

Although very factual in response and authoritative from a departmental 

perspective, the fact remained that there was no champion solely for UAS programs with 

the above mentioned authority.  This lack of program directive authority made the DOD 

UAS Planning Task Force only an advisory body.  The respective services still 

maintained funding authority over all of their UAS systems in RDT&E, procurement and 

fielding, regardless of how similar the platform.
8
  The DOD UAS Planning Task Force 

could not compel any service to adopt or implement any programmatic or production 

recommendations, no matter how beneficial it was to the defense force structure.  Chapter 

4 will determine if this lack of authority allowed the perpetuation of DOD funding 

inefficiencies.   
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In 2005, the DOD strategic UAS plan still lacked service integration and 

coordination within the department.  The ramifications of this disconnect allowed UAS 

development and investment efforts to continue without authoritative oversight focused 

solely on UAS.  The GAO report Improved Strategic and Acquisition Planning Can Help 

Address Emerging Challenges targeted the DOD coordination and integration shortfalls: 

DOD’s UAV Roadmap contains some elements of a strategic plan, but it does not 

describe the interrelationship of service roadmaps to the DOD Roadmap or clearly 

identify funding priorities. Thus, DOD may not be well positioned to make sound 

program decisions or establish funding priorities, nor will Congress have all the 

information it needs to evaluate funding requests. Such a plan would also help 

DOD minimize the types of challenges that are emerging.9 

For example, the Roadmap did not include a mission statement, description of 

how program evaluations were used to establish or revise goals, discussion of the 

interrelationship between service plans and programs to develop and field UAVs, 

or provide adequate information on current and projected funding needs.  In 

particular, it does not explain the interrelationship between service-specific 

efforts, identify opportunities for joint endeavors, or address funding issues.
10

 

The lack of control and effective management are at the crux of the efficiency 

issue pertaining to the acquisition of DOD UAS medium and high altitude platforms.  

Without an organization capable of understanding and directing the research, 

development, procurement and fielding of expensive UAS system across the DOD, 

funding inefficiencies and poor acquisition decisions were bound to occur unabated.  The 

lack of a mission statement from a DOD level organization and lack of evaluation criteria 

provided the respective services neither direction nor motivation to collaborate towards a 

common departmental goal.  In the absence of a higher level mission statement, each 

service conducted acquisition practices that were in their own best interest.   

A prime example of independent acquisition practice occurred with the Air Force 

RQ-4 Global Hawk and Navy BAMS UAS in 2008.  A single contract would have saved 
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significant funding, but that entailed appointing one organization in charge.  But the 

single acquisition recommendation concerning the Global Hawk and BAMS programs 

was not a new concept for the DOD in 2008.  Back in 2004, the Defense Science Board 

(DSB) study on Unmanned Aerial Vehicles and Uninhabited Combat Aerial Vehicles 

came to the exact same conclusion.  It recommended that DOD ―Merge the current USAF 

Global Hawk and Navy Broad Area Maritime Surveillance (BAMS) programs into a 

common use High Altitude Endurance (HAE) UAV system that will meet the needs of 

both Services‖
11

  Four years before the BAMS contract ever became official, the DSB 

stated that the DOD should ―modernize and transform the business of defense, getting the 

best value for the taxpayer's money.‖  The DSB had already come to the conclusion that a 

single acquisition authority would be the best route to bring both weapon systems into the 

DOD force structure.
12

  Yet in 2008, the DOD possessed two services with two contracts 

for the same airframe. 

In November 2008, the GAO released another report to Congress titled UAS: 

Additional Actions Needed to Improve Management and Integration of DOD Efforts to 

Support Warfighter Needs. It focused on the analysis of the newly released DOD UAS 

Roadmap 2007-2032.  This report uncovered UAS management and integration problems 

and proposed organizational, visionary and planning actions needed to correct various 

inefficiencies that continue to plague the development of UAS.  Serious concern 

stemmed from the exponential growth of UAS systems in military inventories and the 

problems that accompanied such an expanding mission.  This report recommended to the 

House Armed Services Committee (HASC) that the Secretary of Defense: 
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designate a single departmental entity responsible and accountable for integrating 

all cross-cutting DOD efforts related to UAS‖ and ―develop a UAS strategic plan 

to align and integrate respective departmental and service efforts and funding with 

long-term goals.
13

  

As evident in the 2004 and 2005 GAO testimonies and reports, very similar 

concerns and recommended actions were proposed for DOD implementation.  DOD 

officially did not concur with either of these two recommendations made to the House 

Armed Service Subcommittee on Air and Land Forces.  DOD commented on the single 

responsible entity recommendation that ―it had created the UAS Task Force--in lieu of an 

executive agent--to coordinate critical UAS issues to enhance operations, enable 

interdependencies, and streamline UAS acquisition.‖
14

  

This DOD response appeared to quell the GAO recommendation, but the newly 

created UAS Task Force in the Office of the Secretary of Defense only coordinated and 

enabled.  The Defense Department distributed accountability for six UAS identified issue 

areas among multiple organizations.
15

  Acquisition, research and development, 

standardization and interoperability, civil airspace, payload and sensor integration and 

bandwidth utilization issues were to be managed by OSD, the three service departments, 

and Joint Staff offices.  Leadership of each issue area was assigned by the organization 

with the most applicable expertise.
16

  For example, the Airspace Integration Integrated 

Process Team (IPT) was co-chaired by the OSD AT&L and Air Force.  The Payload and 

Sensor Integration IPT was co-chaired by the OSD AT&L and Army.
17

  But with no 

single authority in control of funding, coordination and enabling efforts only worked if all 

service stakeholders agreed to implement recommendations made by the other issue 

groups.   
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DOD did not concur with the second GAO recommendation to develop a strategic 

plan to integrate service efforts and funding with long term goals.  

DOD stated that it has undertaken several initiatives to improve the department’s 

approach to investment and decision making, including the implementation of its 

capability portfolio managers, and that the department’s strategic plan for 

investment is aligned with portfolios that address specific warfighting capabilities 

as opposed to platforms or material solutions, such as UAS. DOD also stated that 

long-term goals and guidance for achieving those goals are provided in top-level 

documents, such as the Guidance for the Development of the Force, and that the 

Joint Capabilities Integration Development System provides a structured process 

to address warfighting capability and capacity gaps.
18

  

Although there are several top level DOD documents such as DOD 5000 and the Joint 

Capabilities Integration and Development System JCIDS that provided strategic guidance 

on force development and joint capability integration of numerous platforms, these did 

not substitute as a strategic plan to integrate UAS efforts and funding to accomplish long-

term UAS goals.  In the case of the DOD Unmanned Systems Roadmap 2007-2032, 

numerous exemptions lead to questions on the true direction OSD intended for unmanned 

aerial systems.  This roadmap lacked the measures required to accomplish UAS 

objectives, track progress and performance gaps and correlate UAS investments with 

long-term goals.
19

  In the UAS Task Force’s defense, without control of the funding for 

UAS systems, service acquisition priority changes could cause severe disruption to the 

long-term goals of such a higher level coordination organization.  This report highlighted 

the importance and benefits of identifying one single departmental entity responsible, 

accountable and in control of funding to efficiently progress the advancement of UAS 

platforms. 

In November 2007, DOD Directive 5000.1 provided the overarching policies and 

principles behind the direction of defense procurement.  This document established five 
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policies for defense acquisition.  The policies of flexibility, responsiveness, innovation, 

discipline and streamlined and effective management were utilized as desired 

procurement practices in this thesis.
20

  The recommendations of this study attempted to 

single out DOD acquisition practices that did not meet the spirit of the DEPSECDEF’s 

intent.  These five policies were paramount to the accomplishment of this thesis.  Without 

a defense department ideal of what procurement should entail, the topic becomes very 

subjective.  But DOD 5000.1 provided the validity behind the analysis, conclusions and 

recommendations of this study. 

Fiscal data from the FY09 President’s Budget, the Office of the Secretary of 

Defense Comptroller’s Fiscal Year 2009 Budget Request Summary and the UAS TF were 

utilized in the fiscal analysis of this thesis.  These budget documents released in 2009 

compiled funding amounts by major investment catagories for the selected UAS 

acquisition programs.
21

  These budget documents reflected the DOD’s programmatic 

intent for all programs, prior to changes instituted by Congress.  The seperation of 

funding catagories allowed the five identified UAS programs to be isolated into different 

funding catagories in order to understand the RDT&E and procurement decisions and 

amounts.  This allowed for the magnitude of the five selected UAS to be visualized 

through analysis.  The UAS TF funding data was a source that had the oversight and 

funding detail neccesary to identify the specifics associated with UAS from a variety of 

historical perspectives.  By understanding the scale involved, this study could not only 

show the investment focus for DOD UAS, but also relays the importance of effectively 

managing the large funding amounts associated with the various UAS.   
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In order to determine scale, the Department of Defense’s approved President’s 

Budget for all unmanned categories from FY07 – FY13 was referenced in this study.  In 

table 1, of the $24.3 billion programmed for all unmanned systems, an overwhelming 

$21.6 billon was dedicated solely to aerial systems.  To contrast this point, figure 2 

provided a visual depiction on the relative amounts of funding between UAS and the 

other two genres; unmanned ground vehicles (UGV) and unmanned maritime systems 

(UMS).  With nearly 89 percent of the DOD unmanned portfolio, UAS offered the largest 

potential for significant cost savings based on scale and visibly increasing budget.   

 

Table 1. FY07-13 President’s Budget for Unmanned Systems 

 
Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032, 

(Washington DC: Department of Defense, 2007), 10. 
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Aerial Only, 

$21,628, 89%

Land, $2,055, 8%

Sea, $630, 3%

Aerial Only

Land

Sea

 
Figure 2. Total DoD Unmanned Funding over the FY07-FY13 FYDP 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032, 

(Washington DC: DOD, 2007), 10. 
 

 

Now compare the 1988 total for UAV research and procurement amount of 

$105.9M,
22

 with the 2009 total for UAS research and procurement amount of $3271.8M 

in figure 3.
23

  This represented a 3,086 percent increase in Defense wide UAS funding.  

From a fiscally responsible position, previous inefficiencies that wasted a few million 

now could become several hundred million wasted due to the same poor acquisition 

practices.  The levels of funding involved are too large to continue with the status quo 

acquisition methods of the past.  UAS can no longer be viewed as small, separate 

research projects.  These systems must be considered as major weapons systems would 

benefit from concepts such as economies of scale to reduce costs. 
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Figure 3. UAS RDT&E and Procurement Funding 1988 – 2013 

Source: DOD UAS Task Force briefing 9 January 2009, Unmanned Aircraft Systems 

(Washington DC: Government Printing Office, 2009), 4. 

 

 

 

Finally, the respective organizations involved with DOD acquisition and UAS 

issues were researched to identify the exact role and mission they respectively played in 

the DOD organizational structure.  The Congressional Budget Office (CBO), Defense 

Acquisition University (DAU), DSB, GAO, OSD AT&L and UAS TF identified the 

responsibilities and fiscal authorities of each organization the exact link where oversight 

and funding authority began.  Understanding the interrelationship and authority of each 

organization allowed for accurate recommendations to be made pertaining to the DOD 

acquisition process.  The purview and relationship to the DOD budget and acquisition 

process also determined the respective credibility of each source. 
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Requirements 

On 6 April 2006, the Government Accountability Office delivered testimony to 

the HASC Subcommittee on Tactical Air and Land Forces on Improved planning and 

acquisition strategies can  help address operational challenges.
24

  This testimony 

reviewed recent actions by DOD to address UAS management and requirement shortfalls.  

Despite the creation of several new DOD UAS focused organizations; the GAO identified 

several operational challenges. 

While DOD intends for these entities to play a role in guiding service UAS 

acquisition, planning, prioritization, and execution of unmanned air systems, it is 

also unclear to what extent they will be able to influence the services because 

none of the entities are chartered with the authority to direct the military services 

to adopt any of their suggestions. Rather, they act in an advisory capacity and 

make recommendations to the services and Joint Requirements Oversight 

Council.
25

 

Again, the authority to direct change is still the prime issue surrounding UAS acquisition 

according to the GAO.  This testimony did follow the recent creation of the JUAS CoE 

and MRB, and no examples of successful implementation were mentioned.   

In August 2008, the C4ISR Journal included an article focused on UAS ISR 

issues titled Who Should Fly by Ben Iannotta?  An issue raised by Mr. Iannotta addressed 

the weaponization the US Army planned for its MQ-1C Sky Warrior fleet.  Up to this 

point, the US Army has primarily focused its UAS efforts toward reconnaissance and to 

provide situational awareness to ground forces in fire fights.26  Seeing the benefits of 

near-real time intelligence and near-real time weapons delivery utilized by the US Air 

Force, the Army moved to arm future UAS.  The Army then began to field the MQ-1C 

Sky Warrior UAV, an MQ-1B Predator derivative to replace the older and limited MQ-5 

Hunter UAV.27  This article provided operational level views of the Army and Air Force 
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on UAV development, but did not address future force structure ramifications.  As the 

services evolve to improve tactics, weapons, and aircraft to address the current counter-

insurgency (COIN) threat, there are serious ramifications that result from acquisition 

efforts conducted without synchronization.  The concerns raised by separate procurement 

of very similar aircraft and armament lead to potential economic, integration and 

maintenance inefficiencies that should concern the DOD.   

A January 2009 Defense News interview with Lt Gen David Deptula discussed 

many topics surrounding the current and future plans for UAS in the Air Force and DOD.  

According to Lt Gen Deptula, the Air Force Deputy Chief of Staff for ISR, one critical 

challenge facing UAS is ―the streamlined and efficient acquisition of our ISR 

systems.‖28  The Obama administration plans to increase non-discretionary funding in 

areas like Social Security and Medicare.  This will lead to increased scrutiny of 

discretionary funding portfolios like Defense.29  This interview provided insight from a 

service intelligence chief.  Deptula offered that if efforts are not made to optimize UAS 

platforms, funding decisions would be made from higher that could impact defense 

capabilities.  He understands that DOD must optimize its capabilities and resources in 

order to maintain ISR superiority.  Starting the analysis now for ISR efficiencies would 

allow the DOD to manage its fleet of UAS in a way that ensured no degradation of 

current capability.  Lt Gen Deptula specifically mentioned the RQ-4 Global Hawk and 

BAMS UAS programs as a potential model for joint acquisition.  

Understanding the duplication of capability concerns, two key sources were 

utilized to determine the level of similarity of the five selected UAS platforms.  First, the 

DOD UAS Roadmap 2007-2032 provided DOD’s most current policy on UAS 
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requirements and desired capabilities.  This document included the strategic view for 

UAS procurement, integration considerations and flight performance and payload 

consideration background on every UAS system in the DOD inventory.  Most capability 

and payload data in this study was derived from the UAS Roadmap 2007-2032. 

Secondly, contractor data from General Atomics and Northrop Grumman was 

compared to the DOD statistics to determine any gross differences in stated flight 

performance and payload capability levels of the five UAS in this study.  Fact sheets on 

their respective UAS were utilized to confirm contractor claims of performance.  

Compared with DOD capability information from the UAS Roadmap 2007-2032, these 

two sources provided data that was cross-referenced to identify any gross differences in 

stated capability.  Utilizing two independent sets of performance statistics reduced the 

impact of inaccurate or biased claims.  If the numbers were similar they validated one 

another.  If the numbers varied greatly, the associated analysis had to reflect these 

caveats.  When there was a significant disparity between numbers, the DOD data was 

given priority, but complementary analysis was still conducted with the contractor data 

and the results were displayed to reflect the implications.  

Summary 

Several sources comprised the literature review, but they addressed two main 

areas, acquisition and requirements.  There appears to be a mounting case to appoint a 

single authority to mitigate the economic inefficiencies associated with the procurement 

of medium and high altitude UAS.  The literature also identifies concerns with 

duplicative capabilities resident in current UAS programs.  It is from these two trends 



 33 

that Chapter 3 will outline the associated research methodology of this thesis and explain 

the rationale for its construct.
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CHAPTER 3 

RESEARCH METHODOLOGY 

The purpose of this study is to examine the economic efficiencies gained from the 

appointment of a lead service or agency to direct the procurement of the five UAS 

systems under review: MQ1-B Predator (USAF), MQ-1C Sky Warrior (Army), MQ-9 

Reaper (USAF), RQ-4 Global Hawk (USAF), and the BAMS (USN).  The general 

research approach identifies the amounts of funding planned for each of the systems and 

their respective capabilities.   

This chapter is divided into four sections.  The first section identifies the steps 

taken to obtain information related to this thesis, while the second frames the research 

criteria utilized in this thesis.  Next, applied research methodology followed and depicts 

the identified areas of analysis.  The fourth section identifies strengths and weaknesses 

related to this study. 

Research Criteria 

The validity of economic benefits associated with the appointment of a lead 

acquisition agency required proving two points; the existence of funding inefficiencies 

and duplication of operational capabilities.  In order to assess funding inefficiencies and 

operational requirements, the five UASs are divided into two distinct groups.  Based on 

similar mission profiles, the MQ-1B Predator, MQ-1C Sky Warrior, and the MQ-9 

Reaper represent one comparative grouping.  This group will be referred to as the 

Medium Altitude UAS group. The second group is comprised of the RQ-4 Global Hawk 

and BAMS which will be referred to as the High Altitude UAS group.   
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The rationale behind the Medium Altitude group of UASs stems from several 

similarities.  All three UAS systems are designed, manufactured and delivered by the 

same company, General Atomics.
1
  Accordingly, all three airframes are built and 

constructed side-by-side in various facilities in the San Diego area.  Secondly, all three of 

the medium -altitude UASs are armed aerial vehicles.  While all these unmanned aircraft 

employ the AGM-114 Hellfire air-to-surface missile, the MQ-9 Reaper is also capable of 

carrying a more diverse payload of weapons due to airframe capacity.  Finally, all three 

medium-altitude UASs employ similar types of intelligence collection assets in the form 

of electro-optical (EO), infrared (IR), synthetic aperture radar (SAR) and various 

communications intelligence payloads. 

The rationale for selecting the high altitude UAS group is very similar to that of 

the medium altitude UAS group.  Much like the medium altitude UAS group, the Air 

Force RQ-4 Global Hawk and the Navy’s Broad Area Maritime Surveillance are 

produced by the same company, Northrop Grumman.
2
  Like their medium altitude 

counterparts, both employ EO/IR, SAR and various communication intelligence 

payloads.
3
  Both of these high-altitude UASs operate at altitudes in the 60,000ft range in 

order to maximize the area of coverage as they collect information over vast expanses of 

land and water.
4
 

From the selected UAS, research criteria had to identify their significance 

pertaining to economic inefficiency and associate each with UAS capability duplication.  

If the scale of economic significance proved minuscule or if the selected UAS possessed 

little redundancy, the justification for a single acquisition authority would be less 

convincing.  The key research criteria associated with economic inefficiency are 
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threefold.  First, the magnitude of UAS investments compared to all unmanned 

investments indicates the current focus of the DOD.  Secondly, the proportion of the 

entire DOD UAS budget that the five selected UAS comprise indicates the focus of 

service efforts in order to meet requirements.  Finally the trend of medium and high 

altitude UAS investments in the past and near future indicates linear or exponential 

changes and the ramifications associated with the selected UAS.  This study’s 

assessments will reflect the existence of any inefficiency that could be mitigated by the 

appointment of an acquisition authority. 

The key research criteria associated with duplication of capability are threefold.  

The first criteria will base UAS comparisons on performance: maximum altitude, speed, 

endurance, radius and payload.  The second will evaluate payload integration followed by 

operational risk.  Qualitative and quantitative research will compare these criteria against 

all five selected UAS.   

Research Methodology for Primary and Secondary Questions 

In order to discern if a single UAS authority is beneficial to the DOD, analysis 

must center on the funding magnitude and system capabilities.  The funding magnitude 

will determine if there is enough investment and inefficiency in these UAS programs to 

warrant introducing a cost saving authority at the DOD level.  Evidence of both is 

mandatory for recommending programmatic changes.  Secondly, analysis of system 

capabilities will determine if redundancy exists between UAS platforms that could be 

reduced under the direction of a single DOD authority.  

The first approach centers on the funding amounts associated with all five UAS 

programs.  Due to the investment nature of these funds in relation to the acquisition 
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process, the only types of funding considered are the research, development, test and 

evaluation (RDT&E) and procurement.  Both are required to build new weapon systems.  

This study intentionally left out operations and maintenance (O&M) funds as these are 

utilized for day-to-day operations.  While O&M funds cover activities related to military 

operations, civilian pay, training, and sustainment, they do not necessarily reflect good or 

bad acquisition practices.
 5

   

The research criteria for funding incorporated two distinct analytical efforts.  

First, research will attempt to identify a significant funding growth in UAS investments 

from a historical perspective.  This will attempt to convey the rapid fiscal increase 

involved with medium and high altitude UAS.  Secondly, this research will discern the 

percentage of the entire UAS portfolio that these five systems account for.  By utilizing a 

common year of reference, analysis can be conducted to determine if these five UAS 

account for a majority or minority of all DOD UAS investments.  

The second approach centers on the military capabilities of the five UAS 

programs. In the design and acquisition of weapon programs, similar requirements and 

capabilities can lead to waste and duplication of effort.  In order to determine if a lead 

agency would be beneficial, duplication of capability must be identified in the current 

UAS programs.  The more UAS programs exhibiting redundant capabilities strengthen 

the argument for one organization to possess the authority to mandate change.  

Analysis in this study focused on two key UAS components.  First, airframe flight 

performance was quantitatively analyzed to identify similar capabilities.  The five UAS 

are compared in five separate performance areas: maximum altitude, speed, endurance, 

radius and payload.  A similarity value of 75 percent was assigned as an indicator of 
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potential consolidation of mission requirements between air vehicles.  This percentage 

level reflected enough commonality in performance to warrant a more detailed analysis 

of the required capability between weapons systems.   

This study chose a higher 75 percent commonality threshold to narrow the results 

to those UAS pairs that exhibit the greatest probability for program consolidation.  The 

75 percent value is based on the Army’s Future Combat System (FCS) 70 percent 

commonality for all of its eight vehicles in the 16-ton category.
6
  A key parallel was 

drawn between the FCS and UAS procurement efforts.  Even though the eight FCS 

variants include a variety of capabilities from a non-line of sight cannon to a medical and 

evacuation system, all utilize the same chassis.
7
  Consolidation of medium and high 

altitude UAS platforms follows the same airframe principle in order to increase 

interoperability and reduce logistical requirements.   

In order to apply the 75 percent threshold to this study, a formula was created to 

accurately reflect the capability similarities between UAS platforms.  This percent value 

results from comparing the capabilities of two UAS and identifying the capability 

numbers to be compared such as speed, weight or time.  The percentage of similar 

capability results by dividing the lower UAS capability number by the higher UAS 

capability number.  Any two or more systems that meet the 75 percent similarity 

threshold would be highlighted.  Upon conclusion of the quantitative analysis, any UAS 

systems that shared the similarity threshold in three or more of the capability areas would 

be identified for further quantitative analysis. 
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Figure 4. Similarity Formula 

 

 

 

The second UAS component essential to this research are the payload 

considerations of all five UAS.  Qualitative analysis on the UAS payload considerations 

confirm or reject the quantitative results of the statistical capability comparisons.  UAS 

payload allocation can vary significantly based on different service requirements and 

aerodynamic capability, so seven payload considerations were chosen: internal and 

external payload, fuel type, weaponization, imagery, signals and radar sensors.  This 

analysis offered no numerical indications, but did confirm or dispel the feasibility of 

merging UAS programs based on the feasibility of integrating respective payloads. 

Upon completion of these research methodologies, analysis should produce 

findings from which recommendations can be made.  By determining the differences in 

magnitude of funding and fiscal percentage of the five UAS systems, the significance of 

UAS related investments will be apparent.  Through the quantitative capability analysis 

and qualitative payload comparisons, evidence will reveal which UAS programs exhibit 

duplicative capabilities and show possibilities of platform consolidation.  Operational risk 

analysis will incorporate all the findings and determine what, if any, impacts can be 

expected from consolidation of the most similar systems.  The Air Force definition of 

operational risk is the impact to mission effectiveness at all levels.
8
  This thesis addresses 

operational risk as any degradation to UAS effectiveness and logistical processes at the 

Lower UAS Value (x)_  
Higher UAS Value (y) 
 

=  Percentage of Similar Capability (z) 
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operational and tactical levels.  Based on the outcome of the research methodology and 

analysis, a recommendation can be made on whether a single acquisition authority would 

be in the best interest of the DOD.  Addressing the secondary research questions, 

recommendations will also be made on which systems show promise on potential 

platform consolidation. 

 

Strength and Weaknesses of Methodology 

There are several strengths to the chosen methodology and focus areas of this 

study.  First, comparing fiscal data for all five UAS across the same FYDP required no 

conversion of current day value.  This reduced the error and potential skewing of 

comparative financial data among different UAS programs.  Similarly, all five UAS are 

compared during the same points in time across the FYDP.  Both funding and mission 

capabilities were easily compared and contrasted in the same reference of time and 

operating environment.  This reduces the influence of outside systems when this study 

compared two or more different points in time.   

An additional strength of this study is the analysis of programmed funding at the 

according to the 2009 President’s Budget.  This ensured an accurate representation of the 

Defense Department’s true focus and intentions.  Anything higher would have allowed 

Legislative Branch funding influences to affect the original DOD goals for UAS 

programs.   

The weaknesses in this methodology are discrepancies in the stated performance 

capabilities of UAS systems from DOD and contractor data sets.  The methodology had 

to account for potential conflicts in performance statistics.  Whether due to different 
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testing environments and conditions or inflated claims, the numbers did not always match 

exactly.  Thresholds of deviation had to be scrutinized to determine if additional analysis 

was required utilizing both data sets in order to identify the implications of stated 

differences.  In cases where two sets of data required analysis, a caveat had to be 

associated with the findings to normalize both sets of data. 

Summary 

It was important to establish a methodology that began with funding significance 

to determine the UAS systems that would benefit the most from a single acquisition 

authority.  The methodology would then target capability redundancy to confirm or reject 

the notion of consolidation of similar UAS. With the information gathered and the 

framework of this UAS study established, efforts of this thesis transition to the analysis 

of data.  Results from this study’s analysis will be used to make recommendations on the 

primary and secondary research questions.   
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CHAPTER 4 

ANALYSIS 

The fiscal analysis will show the importance of magnitude and trends associated 

with the five selected medium and high altitude UAS.  A capability analysis will identify 

any areas of duplication as well as potential areas of consolidation.  Next, a qualitative 

analysis on payload consideration will validate the feasibility of merging highlighted 

programs.  Finally, analysis focused on operational risk associated with prospective 

consolidation will end this chapter. 

Fiscal Analysis 

Why create a single acquisition entity for the procurement of select medium and 

high altitude systems today, when it had already failed in the late 1980s and early 1990s?  

The difference between 1988 UAV issues and 2009 UAS issues are purely a matter of 

scale.  The amounts of UAS funding involved and the proportion of daily operational 

involvement are polar opposites.  To illustrate, this section will identify the significance 

of UAS growth and the influence of the five platforms on the entire DOD UAS budget.   

With UAS identified as the primary target for this study’s analysis, key programs 

needed to be singled out for further analysis.  In FY09, the Defense Department 

programmed $3,271.8 billion for the research and procurement of all UAS projects.  Of 

that amount, the five UAS in this study constitute $2,271.8 billion of the allocated funds, 

or 69.4 percent of all UAS investment dollars.
1
  Figure 5 below depicted the funding 

break out in the FYDP. 
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It is important to note that these five systems share prime contractors; General 

Atomics produced the MQ-1 Predator and MQ-9 Reaper for the Air Force and the MQ-

1C Sky Warrior for the Army.
2
  With General Atomics receiving 24 percent of the DOD 

UAS funding, defense leadership could have focused attention on potential cost savings 

in one defense contract versus two contracts with the same vendor.  An acquisition 

authority could have worked to merge some of these three vehicles, or at least renegotiate 

with General Atomics for a single contract. Especially since all three of these UAS are in 

the medium altitude category, share similar missions, capabilities and contractors.   

The same logic holds true for the Global Hawk and BAMS programs.  With two 

identical air vehicles, there should have been one contract to Northrop Grumman that 

represented the requirements of both the Air Force and Navy.  The amount of funding at 

stake between these two programs constitutes $1.477 billion or 45 percent of the entire 

DOD UAS budget for FY09 alone.
3
  Although the Air Force took the initiative to work in 

coordination with the Navy during the testing that led up to the BAMS contract award, 

there was no mandate for the Air Force to assist.
4
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Figure 5. FY09 Research and Procurement Funding for All DOD UAS Programs 

(Dollars in Millions) 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032, 

Roadmap, Washington DC: Government Printing Office, 2007, 10. 

 

 

Nevertheless, the actual procurement contracts are still two contracts.  An 

acquisition authority could have combined these two contracts into one and reaped the 

benefits from economies of scale.  By spreading fixed costs such as research, factories, 

equipment and management over a larger number of Global Hawk airframes, unit costs 

would be expected to be lower for both respective services.
5
  Utilizing the economy of 

scale formula of Average Costs = Total Costs / Quantity, a rough estimate of savings can 

be extrapolated.
6
  Per the limitations in chapter 2, this equation cannot be performed as 

the total costs and total quantity for BAMS are not yet known; initial procurement is not 

planned until 2014, which falls outside the current FYDP.
7
  However, the average cost 

for a Global Hawk is $160.7 million: $9.8 billion total cost divided by 61 aircraft.
8
  With 

an identical airframe, as the number of procured BAMS aircraft increase, a linear cost 
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savings could be expected.  Theoretically, if 30 BAMS were procured at the same 

average cost of $160.7 million, the total cost for both programs would be approximately 

$15 billion.  If only a 5 percent economy of scale saving was applied, this would equate 

to $750 million in savings.  If an equal number of 61 BAMS were procured, that 5 

percent economy of scale saving would equate to $1.5 billion in savings. 

In order to analyze potential savings, several areas must be considered.  Positive 

attributes that surrounded the Predator and Warrior programs included the same prime 

contractor, same site assembly, similar mission type and economy of scale benefits.  The 

RQ-4 Global Hawk and BAMS also share the same prime contractor, similar mission 

type and potential for economy of scale benefits.  This, in addition to the fact that Global 

Hawk and BAMS share the exact same air vehicle, should increase cost savings above 

the $400 - $600 million projected for dissimilar air vehicles in the Predator and Warrior 

programs.
9
  The Global Hawk and BAMS programs are 2.5 times the investment amount 

of the Predator and Sky Warrior programs in FY09.
10

  An extrapolation of this ratio led to 

potential savings in the $1.0 - $1.5 billion range through the consolidation of the Global 

Hawk and BAMS high altitude UAS programs.  This reinforces the theoretical economy 

of scale example mentioned previously.  If properly managed, these four UAS 

procurement efforts could save over $2 billion dollars over the lifetime of all four 

programs.  Due to the magnitude of funding, similar mission profiles and identical 

contractors that the MQ-1 Predator, MQ-1C Sky Warrior, MQ-9 Reaper, RQ-4 Global 

Hawk and BAMS were selected as the five systems for further capability analysis. 
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Capability Analysis 

In light of the coordination and duplication concerns revealed by the GAO, the 

aircraft capabilities of the five selected UAS were compared with each other.  Five key 

performance areas were chosen which represent the physical capability limits airframes.  

The categories of maximum altitude, speed, endurance, radius and payload were utilized 

for the following comparative graphs.  The attribute of fuel capacity was rejected as it is 

not a direct indicator of UAS performance.   

The study attempted to identify any natural similarities that occurred repeatedly 

between any of the 5 UAS systems.  A threshold of 75 percent similarity was determined 

to identify system similarities in capability.  If any platforms met the established 75 

percent level of commonality in any area, this highlighted a potential opportunity for the 

DOD to consider merging of multiple programs to eliminate capability duplication and 

increase cost savings.  The more areas that shared this 75 percent level of commonality 

reflected more rationale to combine the respective UAS. 
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Table 2. Medium and High Altitude UAS Capability Comparison 

 

MQ-1B Predator MQ-1C Sky 

Warrior 

MQ-9 Reaper RQ-4B Global 

Hawk 

Block 30/40 

BAMS* 

 

Initial Operating 

Capability (IOC) 

1995 2012 2007 2001 2015 

Maximum 

Altitude 

25,000 ft 29,000 ft 50,000+ ft 60,000 ft 60,000 ft 

Maximum Air 
Speed 

138 kts 155 kts 276 kts 340 kts 340 kts 

Maximum 
Endurance 

24 hrs 40 hrs 24 hrs 28 hrs 28 hrs 

Radius  500 nm 648 nm  1,655 nm 5,400 nm 5,400 nm 

Internal Payload 

Capacity 

450 lbs 575 lbs 750 lbs 3,000 lbs 3,000 lbs 

External Payload 

Capacity 

300 lbs 500 lbs 3,000 lbs N/A N/A 

Fuel Capacity 640 lbs 600 lbs 4,000 lbs 16,320 lbs 16,320 lbs 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68-69, 73; General 

Atomics, ―Aircraft Platforms,‖ http://www.gaasi.com/products/index.php (accessed 1 

February 2009). 

 

 

 

Maximum altitude indicates the general height a UAS would be required to attain 

in order to conduct its mission.  Medium altitude UAS tend to operate at altitudes that 

provide a tactical advantage and still allow weapon engagements in a short amount of 

time.  High altitude UAS usually operate at loftier heights to allow sensors to cover the 

widest area possible as they conduct operational and strategic level missions.  In the 

comparison of maximum altitudes, three groupings emerged within the 75 percent 

similarity window.  The MQ-1 Predator and MQ-1C Sky Warrior shared an 86.2 percent 

capability level.  The RQ-4 Global Hawk and BAMS shared a 100.0 percent capability 

level, which is no surprise as they currently utilize the same air vehicle.  Finally, the MQ-
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9 Reaper shared an 83.3 percent commonality with the Global Hawk and BAMS with 

respect to altitude.   

 

 
Figure 6. Maximum Altitude Comparison (Altitude in Feet) 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington DC: Government Printing Office, 2007), 65-66, 68-69, 73. 
 

 

 

Maximum speed indicates the comparative response times of the respective UAS.  

Whether reacting to troops in contact, a time sensitive target or an immediate intelligence 

re-tasking, speed provides the warfighter more capability to quickly transit the area of 

operation. When maximum speeds were compared, three UAS groupings showed close 

similarity.  First, the MQ-1 Predator and MQ-1C Sky Warrior shared an 89.0 percent 

capability level.  The RQ-4 Global Hawk and BAMS again resulted in a 100.0 percent 

similar capability level.  Lastly, the MQ-9 Reaper shared an 81.2 percent capability 

similarity with both the Global Hawk and BAMS.  
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Figure 7. Maximum Speed Comparison (Speed in Knots)  

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68-69, 73. 
 

 

Maximum endurance dictates the length of time a UAS could stay airborne before 

returning or being replaced by another UAS to continue persistent coverage.  UAS with 

longer endurance required fewer unmanned aircraft to sustain a period of 24 hour 

coverage.  In this study of maximum endurance, the results were not as clear.  According 

to DOD statistics, the MQ-1 Predator and MQ-9 Reaper share a 100 percent capability 

level as did the RQ-4 Global Hawk and BAMS.  In addition, the Predator and Reaper 

share an 85.7 percent capability level with the Global Hawk and BAMS.  The MQ-1C 

Sky Warrior is the highest outlier at 40 hours and did not meet the 75.0 percent similarity 
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threshold with any system.  It shared a 70 percent capability level with the Global Hawk 

and BAMS and only 60 percent level of similarity compared to the Predator and Reaper.   

 

 

 
Figure 8. Maximum Endurance Comparison (Time in Hours)  

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68-69, 73. 
 

 

In contrast to this comparison of aerial endurance, General Atomics, the producer 

of the MQ-1C Sky Warrior, claimed it only had an endurance of 32 hours vice 40 hours.  

This was a performance difference of 20 percent from the DOD listed capability.  

Utilizing the contractor data set, the Sky Warrior now shared an 87.5 percent capability 

level with the Global Hawk and BAMS, and a 75.0 percent capability level with the 

Predator and Reaper, indicating that the Sky Warrior met the 75.0 percent similarity 

threshold with all the other UAS.  It is important to note the vendor provided 

performance data produced the exact opposite quantitative results compared to DOD 
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performance data.  The impact is minimal in this situation as the contractor did not 

exaggerate performance claims or attempt to offer a vastly different UAS from an 

endurance perspective.  The contractor viewed the Sky Warrior’s endurance as an 

incremental improvement over the Predator and Reaper. 

 

 
Figure 9. Maximum Endurance Comparison with Contractor stated Endurance (Time in 

Hours) 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032, 

(Washington, DC: Government Printing Office, 2007), 65-66, 68-69, 73; General 

Atomics, ―Aircraft Platforms,‖ http://www.gaasi.com/products/index.php (accessed 1 

February 2009).  Note: *General Atomics listed maximum endurance of the MQ-1C Sky 

Warrior at 32 hours 

 

Maximum radius indicates the farthest distance an aircraft can travel and return to 

its point of departure.  A larger maximum radius indicates more area an aircraft can cover 

which could influence military operations.  Comparisons of maximum radius between 

systems identified two similar groupings.  The Predator and Sky Warrior were grouped 

with a 77.2 percent similarity. Global Hawk and BAMS received a 100.0 percent 
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commonality as in previous graphs.  The Reaper didn’t fit into either group with a 30.6 

percent commonality with the high altitude UAS and a 39.1 percent commonality with 

the Sky Warrior.   

 

 
 

Figure 10. Maximum Radius Comparison (Distance in Nautical Miles)  

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68-69, 73. 

 

 

 

The comparison of maximum payload highlights the lift capability of each 

respective UAS.  A high maximum payload indicates the amount of sensors, 

communication and weapons payload carried by the respective system.  This final 

category revealed two distinct groupings.  The medium altitude MQ-9 Reaper shared an 

80.0 percent payload commonality with the high altitude RQ-4 Global Hawk and BAMS.  

The Global Hawk and BAMS displayed a 100.0 percent similarity in capability.  The 
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MQ-1 Predator and MQ-1C Sky Warrior did not meet the 75 percent threshold with only 

a 69.8 percent rating between the two systems. 

 

 
 

Figure 11. Maximum Payload Comparison (Internal and External) (Weight in Pounds)  

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68-69, 73. 

 

 

 

Three distinct groups emerged from the capability analysis that showed very 

similar tendencies.  First, the MQ-1 Predator and MQ-1C Sky Warrior met the 75.0 

percent similarity threshold in three of the five capability areas.  They met the threshold 

in four of the five capability areas when contractor data was utilized instead of DOD 

endurance data.  Only maximum payload did not meet the similarity threshold in with 

either data set.  This grouping will be identified as Group 1. 
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The second distinct grouping highlighted that the MQ-9 Reaper shared four of the 

five similarity thresholds with the RQ-4 Global Hawk and BAMS.  Maximum radius was 

the only category that did not meet the similarity threshold.  This grouping will be 

identified as Group 2. 

The final grouping indicated that the RQ-4 Global Hawk and BAMS was a 

perfect match.  They not only met the 75 percent similarity threshold in all five capability 

areas, but met this with 100.0 percent commonality in every trait.  This grouping will be 

identified as Group 3.  

With three separate groupings identified out of all five UAS compared, a different 

analytical process was applied to the three groupings.  The next section takes a narrower 

and qualitative look at the distinct payload considerations of the three groupings 

identified. 

Payload Considerations 

The details of the payload differences and similarities were analyzed to provide a 

qualitative perspective on potential commonality between the three UAS groupings 

identified in the previous section.  In the table below, four distinct clusters displayed 

similar traits within the three groups under consideration.   

In Group 1, the MQ-1 Predator and MQ-1C Sky Warrior did not meet the 75 

percent similarity threshold for payload in the quantitative analysis, but came close with a 

69.8 percent commonality; but upon further analysis, both have a similar ratio of 

payloads.  The Predator held 60.0 percent of its payload internally and 40 percent 

externally.  The Sky Warrior held 53.5 percent of its payload internally and 46.5 percent 
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externally.  This similarity in payload distribution shows potential for consolidation as 

both require a balance between internal sensors and external weapons. 

The MQ-1 Predator and MQ-1C Sky Warrior also shared commonality in the 

types of payload carried.  Externally, both utilized the AGM-114 Hellfire as its only 

weapon system.  Internally, each system carried very similar suites of imagery, signal and 

radar sensors.   

In Group 2, the MQ-9 Reaper, RQ-4 Global Hawk and BAMS displayed identical 

requirements in the type of fuel required.  JP-8 was the propulsion fuel for these three 

systems.  But that was the only qualitative similarity shared between the Reaper and the 

high altitude Global Hawk and BAMS. 

In Group 3, the RQ-4 Global Hawk and BAMS meet identical qualitative 

comparisons of payload.  Internal payload amount, proportion of internal and external 

payload and fuel type were exact matches.  Neither system possessed a weapons delivery 

capability.  Imagery and signals sensors, although unknown for the BAMS, would be 

comparable with the Global Hawk sensors and not require significant changes to the 

aerial vehicle. 
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Table 3. Areas of Potential Payload Consolidation 

  

MQ-1B 

Predator 

 

MQ-1C Sky 

Warrior 

 

MQ-9 Reaper 

 

RQ-4B Global 

Hawk 

Block 30/40 

 

BAMS* 

 

 

Internal Payload 

 

450 lbs 

 

575 lbs 

 

750 lbs 

 

3,000 lbs 

 

3,000 lbs 
 

 

External Payload 
 

 

300 lbs 

 

500 lbs 

 

3,000 lbs 

 

N/A 

 

N/A 

 

Fuel Type  

 

 

AVGAS 

 

JP-8 

 

JP-8 

 

JP-8 

 

JP-8 

 

 

Weaponization 

 

2x AGM-114 

Hellfire 
 

 

4x AGM-114 

Hellfire 

 

8x AGM-114 

Hellfire 
4x GBU-12 LGB 

4x GBU-38 

JDAM 
 

 

N/A 

 

N/A 

 

 

Imagery Sensor 

 

MTS-A EO/IR 

camera system 
Full Motion 

Video 

 

MTS-A EO/IR 

camera system 
Full Motion Video  

 

MTS-B EO/IR 

camera system 
Full Motion 

Video  

 

Electro-

Optical/Infrared 
 Hi Resolution Stills 

 

 

TBD 

 
Signals Sensor 

 
SIGINT/ESM 

 
SIGINT 

 
SIGINT/ESM 

 
Yes 

 
TBD 

 

 
Radar Sensor 

 
Lynx SAR 

 
Lynx SAR/MTI 

 
Lynx 

SAR/GMTI 

 
Synthetic Aperture 

Radar (SAR) 

 
TBD (360 

degree field of 

view) 
 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68-69, 73; General 

Atomics, ―Aircraft Platforms,‖ http://www.gaasi.com/products/index.php (accessed 1 

February 2009).  Note: * BAMS performance statistics are notional based off of the 

Northrop Grumman contract award vehicle (Block 30/40 Global Hawk).  

 

 

Utilizing the same payload data, a qualitative look at dissimilar payloads 

identified any problems that might detract from combining UAS programs.  Areas that 

required significant physical change to merge airframes were not conducive to 

consolidation.  In other words, trends in this section negatively impact the potential 

merging of two or more UAS contracts. 

In Group 1, the MQ-1 Predator and MQ-1C Sky Warrior displayed only one area 

of non-consolidation.  The fuel type was not standard as the Predator utilized aviation gas 
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(AVGAS) while the Sky Warrior used jet propulsion 8 (JP-8).  Fuel type not only impacts 

affects these two platforms, but has second and third order effects that must be 

considered as well.  From a force structure perspective, utilizing multiple fuels could 

cause additional infrastructure changes to accommodate this requirement.  Logistically, 

multiple fuel types cause additional strain on the sustainment system, versus a force with 

vehicles that utilize one common battlefield fuel.  The fuel difference between the 

Predator and Sky Warrior created a serious consolidation issue as there is no way to 

merge either platform to meet this requirement.  Any consolidation decision would have 

to choose one of these UAS vehicles as the future of the DOD force. 

In Group 2, there were four separate areas not favorable to consolidation indicated 

for the MQ-9 Reaper and the RQ-4 Global Hawk and BAMS.  Although the quantitative 

analysis showed an 80.0 percent commonality in maximum payload, a qualitative look 

displayed the opposite.  The total payload of these aircraft was close, but the allocation 

proved non-compatible.  First, the Reaper only possessed 750lbs of internal payload, 

whereas the Global Hawk and BAMS required 3,000lbs.  Secondly, the external payload 

of the Reaper required 3,000lbs, while the Global Hawk and BAMS possessed no 

capability to incorporate this requirement.  The third area on non-consolidation was the 

weapons ability of these systems.  The Reaper required the use of several missiles and 

precision guided munitions in order to accomplish its mission.  Conversely, the Global 

Hawk and BAMS possessed no strike capability.  The fourth and final area of non-

consolidation was the imagery sensors on these systems.  The Reaper required real-time, 

full-motion video to execute its mission.  The Global Hawk and BAMS required an 

imagery sensor capable of capturing still imagery of large areas.  The non-consolidation 
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differences between the Reaper and the Global Hawk and BAMS were centered on the 

disposition of payload.  The Reaper was weighted heavy on external payload to 

accommodate weapons delivery.  The entire Global Hawk and BAMS payload were 

internally located for the protection of sensitive collection systems and the maximization 

of aerodynamics for high altitude flight.
11

   

Although the quantitative analysis strongly favored consolidation of the Reaper, 

Global Hawk and BAMS, the qualitative analysis strongly discounted the Reaper from 

consideration.  There are serious complications when attempting to combine a weapon 

focused UAS in the Reaper with a strategic ISR focused UAS like the Global Hawk and 

BAMS.  There is neither enough payload commonality nor the correct internal-external 

payload distribution to merge the Reaper into the Global Hawk and BAMS program and 

still accomplish both missions.   

In Group 3, non-consolidation was not an issue as the RQ-4 Global Hawk and 

BAMS utilized identical airframes.
12

  The only area that may cause some compatibility 

issues resides in the signal or radar sensor.  The U.S. Navy specified that they required an 

electronic sensor with a 360 degree capability.
13

  It remains to be seen if the technology 

exists to incorporate a 360 degree capability internal to the BAMS or if significant 

modifications would be required for the airframe.  These two airframes showed the most 

promise for consolidation in both the quantitative and qualitative analysis conducted in 

this thesis. 
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Table 4. Areas of Potential Payload Non-Consolidation 

  

MQ-1B Predator 

 

MQ-1C Sky 

Warrior 

 

MQ-9 Reaper 

 

RQ-4B Global 

Hawk 

Block 30/40 

 

BAMS* 

 

 

Internal Payload 

 

450 lbs 

 

575 lbs 

 

750 lbs 

 

3,000 lbs 

 

3,000 lbs 
 

 

External Payload 
 

 

300 lbs 

 

500 lbs 

 

3,000 lbs 

 

N/A 

 

N/A 

 

Fuel Type  

 

 

AVGAS 

 

JP-8 

 

JP-8 

 

JP-8 

 

JP-8 

 

 

Weaponization 

 

2x AGM-114 

Hellfire 
 

 

4x AGM-114 

Hellfire 

 

8x AGM-114 

Hellfire 
4x GBU-12 LGB 

4x GBU-38 

JDAM 
 

 

N/A 

 

N/A 

 

 

Imagery Sensor 

 

MTS-A EO/IR 

camera system 
Full Motion Video 

 

MTS-A EO/IR 

camera system 
Full Motion Video  

 

MTS-B EO/IR 

camera system 
Full Motion 

Video  

 

Electro-

Optical/Infrared 
 Hi Resolution 

Stills 
 

 

TBD 

 

Signals Sensor 

 

SIGINT/ESM 

 

TBD 

 

SIGINT/ESM 

 

Yes 

 

TBD 

 

 

Radar Sensor 

 

Lynx SAR 

 

Lynx SAR/MTI 

 

Lynx SAR/GMTI 

 

Synthetic Aperture 

Radar (SAR) 

 

TBD (360 degree 

field of view) 
 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68, 73; General Atomics, 

―Aircraft Platforms,‖ http://www.gaasi.com/products/index.php (accessed 1 February 

2009).  Note: * BAMS performance statistics are notional based off of the Northrop 

Grumman contract award vehicle (Block 30/40 Global Hawk).  

 
 

Operational Risk 

The findings resulting from this analysis do carry some operational risk.  This 

study’s analytical effort concludes with a final qualitative analysis on the risks to users 

resulting from consolidation decisions within the three similarity groups.  Consolidation 

risks are viewed from both merge scenarios within each identified grouping.   

In group 1, risks associated with merging the MQ-1 Predator into the MQ-1C Sky 

Warrior primarily affect the Air Force.  Being the newer system, the Sky Warrior is the 
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next logical evolution to the 15 year old Predator.  There would be no risk associated for 

the Army in this scenario.  If anything, the Army would actually pay less for each Sky 

Warrior based on economies of scale from a joint procurement strategy with the Air 

Force.  The Air Force on the other hand would gain a more capable system with several 

short-term risks associated with this decision.  First, current Predator pilots, sensor 

operators and maintenance personnel would all require new training to implement the 

Sky Warrior.  Proficiency levels would decrease initially, but increase over time.  This 

will have a negative impact on current operations in OEF and OIF until personnel 

experience with the Sky Warrior matches current proficiency standards.  Secondly, the 

Air Force will have to remove the AVGAS logistical infrastructure as they integrate JP-8 

as the fuel for the new Sky Warrior.  This should not be a large problem for Air Force 

bases flying both Predator and fixed wing aircraft that already utilize JP-8, but will pose a 

substantial problem for remote locations where the Predator is the only military asset.  

These situations will require a significant investment of resources and time to integrate 

JP-8, potentially affecting vital operations in remote locations until JP-8 integration is 

fully complete.   

When analyzing the potential merge of the MQ-1C Sky Warrior into the MQ-1 

Predator airframe, serious risk is associated with this proposition.  First, the Sky Warrior 

outperformed the Predator in all five quantitative capability areas.  A consolidation in this 

direction would significantly decrease the combat capability of all Army units currently 

employing the Sky Warrior.  From radius to speed to armament, the Army would 

sacrifice significant ISR and offensive capability by procuring the older, smaller and 

slower Predator.  Secondly, the Army would have to introduce AVGAS into their 
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logistical structure which runs counter to their single fuel on the battlefield concept.  A 

secondary, parallel fuel distribution system would have to be established creating more 

duplication and delays.  Ramifications would not only be realized in the delays getting 

AVGAS to the new Predator assets, but also in the delays to other Army customers 

whose fuel requirement was superseded by the AVGAS priority.  Overall Army combat 

effectiveness would decrease initially until the fuel process matures.  Overall Army 

financial investments will increase indefinitely as a result of duplicate fuel support 

systems. 

Operational risk is the major reason the Group 2 findings trended against the 

consolidation of the MQ-9 Reaper and the RQ-4 Global Hawk and BAMS airframes from 

both perspectives.  The impact to the warfighter and decision maker is too severe to 

compromise the capabilities of these UAS by choosing one common airframe.  The risk 

involved with a Reaper to a Global Hawk merge will be addressed first.  Although it is 

physically possible to internalize weapons in the Global Hawk and BAMS airframes, 

there would be a sacrifice in payload capacity.  External payload possessed by the Reaper 

is not bound by space, but by airframe lift potential.  It would be impossible to take the 

Reaper’s 3,000 pounds of external weapons and 750 pounds of internal equipment and 

place them both in the 3,000 pound cavity of the Global Hawk and BAMS.  

Quantitatively, this leaves 750 pounds not accounted for in the merge.  Qualitatively the 

weapons payload is much smaller as modifications to the internal storage area will take 

up additional space.  The introduction of weapons release and bomb bay equipment will 

take up internal storage area thereby reducing the Global Hawk and BAMS 3000 pound 

internal capacity.  Also, the inability to reshape weapons to maximize internal space 
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further reduces the amount of internal payload usable for weapons required by the 

Reaper.  Although, it is possible to weaponize the Global Hawk and BAMS, this merge 

would not come close to meeting the Reaper’s requirement to employ 3000 pounds of 

munitions with 750 pounds of vital internal equipment.   

Different operational risks are associated with the merge of the RQ-4 Global 

Hawk and BAMS into the MQ-9 Reaper airframe.  From a payload perspective, the 

Reaper can physically lift the 3,000 pounds of equipment associated with the Global 

Hawk and BAMS.  But the operational risk lies in the placement of sensors and the 

distance the payload can be carried.  The Global Hawk and BAMS carries 3,000 pounds 

of internally based ISR sensors and communications equipment in order to protect these 

sensitive systems from atmospheric and environmental damage, to maximize the use of 

space and to increase the aerodynamics of a high altitude, long endurance airframe.  

Placing the ISR and communication systems externally on a Reaper would cause three 

problems affecting the intended effectiveness of the Global Hawk and BAMS mission.  

First, these sensitive sensors would have to be encased in pods and placed externally 

under the wings of the Reaper, exposing them to more turbulence.  This would degrade 

the imaging and MTI capabilities due to increased instability of the sensors and receivers 

located under the Reaper’s wings versus the internally and centerline balanced Global 

Hawk configuration.  Secondly, complications associated with separating the current 

3,000 pounds of internal equipment into separate pods defeats the purpose of 

consolidating ISR and communication equipment to leverage common requirements and 

components to maximize the finite space and weight requirements of an airframe.  Finally 

and most importantly, the maximum radius falls significantly short of the strategic ISR 
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requirements demanded of the Global Hawk and BAMS airframes.  Even if the Reaper 

were able to carry all of the ISR and communication equipment of the Global Hawk and 

BAMS, their maximum radius of 5,400 miles is still 325 percent longer than the 

Reaper’s.  Although the Reaper’s 1,655 mile maximum radius is sufficient for most 

theater requirements, it cannot match the 5,400 mile radial requirement of the Global 

Hawk airframe that fulfills multiple global requirements.
14

   

Operational risk is not a large factor for Group 3 for two reasons.  First, the Air 

Force is currently utilizing the Global Hawk airframe proven in combat since 2001.
15

  

The Navy will utilize the exact same ISR airframe for their maritime surveillance 

mission.  Second, the Navy is still five years away from fielding its first mission capable 

BAMS aircraft, so there is no operational impact in the near future from a warfighter 

perspective.
16

  Although, if there was an acquisition authority that combined these two 

procurement contracts, operational risk for the Air Force would actually decrease, as the 

per unit cost of the Global Hawk airframe would become lower based on economies of 

scale.  In the unfortunate event of a lost aircraft, it would cost the Air Force less to 

replace.  The level of savings is dependent on the total investment amount and total 

number of BAMS to be procured; which is still unknown at this time. 

The qualitative analysis on operational risk led to findings that were applied 

against the quantitative capability and qualitative payload analysis.  In Group 1, 

operational risk analysis enhanced the argument that the Sky Warrior presented the least 

risk of the two consolidation options.  It reinforced the results of the quantitative 

capability and qualitative payload analysis.  In Group 2, the operational risk analysis 

countered the quantitative capability analysis.  Even though the Reaper and the Global 
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Hawk-BAMS pairing meet the 75 percent threshold in all capability categories except 

maximum radius, this turned out to be a critical requirement.  The qualitative payload 

analysis for Group 2 identified payload configuration as a major detractor for 

consolidation, but it did not recognize the criticality of maximum radius.  In Group 3, 

operational risk enhanced the rationale to merge the Global Hawk and BAMS systems 

into a single contract as there are only positive operational impacts at this time.  

Summary 

The quantitative analysis of fiscal data identified several trends with regards to the 

scope of medium and high altitude UAS funding.  First, medium and high altitude UAS 

funding rose exponentially from 1988 to the present.  Medium and high altitude UAS not 

only made up a vast majority of the UAS budget, but also accounted for the majority of 

all unmanned system programs in the DOD. 

The fiscal analysis was followed by a quantitative analysis of system capabilities.  

Of the 5 systems in this study, three distinct groupings emerged as potential candidates 

for platform consolidation.  With the three groupings identified, the final analytical study 

focused on the qualitative impact of payload considerations.  There were some issues for 

consolidation when payload considerations were analyzed.  Finally, operational risk was 

addressed for each of the groupings.  Impacts to effectiveness and responsiveness were 

analyzed from a qualitative perspective to determine any operational ramifications 

resultant from airframe consolidation. 

Chapter 5 will offer conclusions and recommendations to the primary and 

secondary research questions.  Reinforcing background and analysis compiled throughout 

this study will justify the recommended actions of this study.  This thesis will conclude 
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with recommendations for future research efforts that could be conducted related to the 

effective and efficient management of UAS.  
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

This thesis did find that economic efficiencies could be achieved by appointing a 

lead service or agency to direct the procurement of the five medium to high altitude UAS 

systems under review.  It is apparent that UAS are the focus area for DOD unmanned 

efforts in the present and near-term.  Accounting for 89 percent of the DOD budget 

unmanned, UAS programs have continued to grow exponentially.  Significant 

opportunities exist for DOD to garner cost savings based on the large magnitude of fiscal 

investments and existing duplication of medium and high altitude UAS procurement and 

capabilities.  Of all the UAS programs in DOD, five UAS accounted for $1.88 billion or 

69.4 percent of the entire DOD UAS portfolio in FY09 spread between two defense 

contractors.  Economies of scale analysis revealed that savings resultant from a Predator-

Sky Warrior and Global Hawk-BAMS consolidation would be on the order of over $2 

billion dollars.  A single acquisition authority could have forced a consolidation of UAS 

programs to gain significant savings despite divergent procurement efforts from the 

Army, Navy and Air Force.   

With the large magnitude of fiscal scale established through funding analysis, 

areas of inefficiency identified in acquisition and duplication needed to be proven. This 

was reinforced by the numerous GAO reports highlighting duplication and management 

concerns in the acquisition of medium and high altitude UAS. This study proceeded to 

address the specific requirements of the five largest UAS programs in the DOD to see if 

service UAS contained redundant capabilities.  If so, an overall acquisition authority 
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could intervene to merge separate service programs that provide similar capabilities to the 

warfighter.   

In response to the secondary research questions, this thesis also found that there 

are similar mission requirements that support the potential to combine some UAS into a 

single system, administered by one agency, service or organization.  It also identified 

some differences between the UAS capabilities justifying divergent acquisition programs.  

Quantitative comparisons of capability: maximum altitude, speed, endurance, radius and 

payload, highlighted three groupings that met the 75 percent similarity threshold in three 

or more performance areas.  The MQ-1 Predator and MQ-1C Sky Warrior meet the 

similarity threshold in three capability areas and were identified as Group 1.  The MQ-9 

Reaper, RQ-4 Global Hawk and BAMS shared four capability areas and were identified 

as Group 2.  The RQ-4 Global Hawk and BAMS meet the threshold in all five capability 

areas and were identified as Group 3.   

From the comparison of capabilities, the three identified groups were subjected to 

a qualitative appraisal in regards to the payload considerations and the potential impact to 

system consolidation.  The qualitative analysis in this section focused on payload 

distribution, fuel type, weapon systems, electro-optical sensors, signals sensors and radar 

sensors.  The following rationale explains why two of the Groupings were supported for 

consolidation while one was rejected. 

Group 1, comprised of the MQ-1 Predator and MQ-1C Sky Warrior, is 

recommended for program consolidation.  They exhibited several similarities throughout 

the analysis, but did have slightly different maximum payload levels and totally different 

fuel types in AVGAS and JP-8 respectively.  The recommendation of this study would be 
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to merge the MQ-1 Predator program into the MQ-1C Sky Warrior production line.  The 

Sky Warrior provided more weapons and payload options, increasing flexibility over the 

Predator.  The Sky Warrior’s use of JP-8 made it a logistical benefit with the Army’s 

―single fuel on the battlefield policy.‖
1
  The M1 Abram, M2 Bradley, HMMWV, heavy 

trucks, helicopters and most Army boats currently use JP-8 for fuel.
2
  Additionally, JP-8 

has become the primary fuel type utilized by the US military and North Atlantic Treaty 

Organization (NATO) nations.
3
  This single battlefield fuel type would reduce the 

sustainment problems associated from utilizing two separate fuels at military operating 

bases.
4
  Finally, the Sky Warrior had higher performance statistics in all five of the 

quantitative capability levels when compared to the Predator.  Operational risk analysis 

findings were in concurrence with both the fuel and airframe superiority rationale to 

merge the Predator into the Sky Warrior program.  Operationally, the Sky Warrior 

provides the warfighter a more capable UAS platform while avoiding battlefield impacts 

from a dual logistical support process.  

Group 2, comprised of the MQ-9 Reaper, RQ-4 Global Hawk, and BAMS, are 

rejected for program consolidation.  Although they meet the 75.0 percent capability in 

four of the five quantitative performance areas, the qualitative analysis did not support 

merging programs.  Payload distribution was a qualitative factor that had no compromise.  

Although they shared an 80.0 percent similarity in total payload, the internal and external 

distribution did not allow for consolidation.  The 3,000lbs of internal payload required for 

the Global Hawk and BAMS’ sensitive intelligence sensors cannot be placed in the 750 

lbs internal payload capacity of the Reaper.  Likewise, the 3,000 lbs of external payload 

required by the Reaper for a variety of combat munitions cannot be loaded onto the 
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Global Hawk or BAMS as they have no capability for external payloads.  Global Hawk 

and BAMS also differed from the Reaper in imagery capability.  Reaper possessed no 

ability to take still photos of large areas as could the Global Hawk and BAMS platforms.  

In contrast, the latter systems possessed no full motion video capability like the Reaper.  

The recommendation for the Reaper is to remain a separate program due to its strike 

mission and dissimilar payload consideration when compared to the Global Hawk and 

BAMS.  Operational risk analysis concurs with the rejection recommendations, but for 

different reasons.  From an operational perspective, maximum radius was identified as a 

critical requirement which is not evident from the quantitative capability and qualitative 

payload analysis.  Even if the payload configurations were identical, operational risk 

analysis would still non-concur with the consolidation as it is impossible for the Reaper 

to execute the strategic ISR requirements of the Global Hawk-BAMS pair.  Operational 

risk analysis also identified the equally unfeasible task of placing the Reaper’s required 

armament into the Global Hawk’s internal cavity.   

Group 3, comprised of the RQ-4 Global Hawk and BAMS, are recommended for 

program consolidation.  They exhibited identical quantitative performance statistics in the 

five measured capabilities.  These two UAS also displayed six qualitative areas of 

potential consolidation and no areas of non-consolidation.  The only unknowns were the 

actual dimensions and fit of the 360 degree surveillance sensor required by the Navy.  

The consolidation of these two programs was recommended by the DSB back in 2004.  

The Air Force and Navy had been in coordination throughout the research and test phase 

of the Navy’s new UAS requirement.  Operational risk analysis fully supports the 

recommendation for Group 3 program consolidation.  There currently is no negative 
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operational impact to merging both programs into one contract.  It is the recommendation 

of this study that DOD move to consolidate these two systems prior to IOC of the BAMS 

projected for 2015.
5
   

This study concluded that the DOD would benefit from the appointment of one 

UAS authority.  The magnitude of UAS investment, cost savings over $2 billion, and the 

analytical conclusions that the Predator-Sky Warrior and Global Hawk-BAMS are 

recommended for program consolidation reinforces the need for one entity to assert their 

authority and make these decisions now.  This UAS authority entity does not necessarily 

have to dictate every single UAS procurement decision, but it has to have two key 

attributes.  First, this entity must have the visibility to access and understand all DOD 

UAS programs, both current and projected.  Secondly, it must possess the ability and 

authority to direct UAS platform consolidation where possible and beneficial to the DOD 

strategic direction.  An overarching UAS organization, without the authority to mandate 

and implement positive UAS changes through funding and program management across 

services, could perpetuate the poor development and acquisition practices identified by 

the GAO and the fiscal and capability analysis in this thesis.   

Future Considerations 

This thesis focused on the acquisition inefficiencies associated with the research 

and procurement of UAS vehicles.  There are several other areas associated with UAS 

that could be studied for additional areas of funding improvement.  Joint basing, 

operational employment and Congressional language and funding changes all have 

benefits and drawbacks worthy of analysis to determine the best way forward for the 

Defense Department.   
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The final take-away from this study is that unmanned weapon systems are just 

becoming part of the military’s standard force structure.  This thesis tried to raise 

awareness, offer substantive analysis, and provide reasonable recommendations on future 

DOD acquisition practices.  In the future, UAS will be considered as potential options for 

such roles as multi-role fighter, long range bomber, transporter and aerial refueling in 

addition to expanding unmanned ground and maritime systems.
 6

  Hopefully this thesis 

educated and informed readers on a possible way to make the acquisition process a more 

effective and efficient way to manage the exploding unmanned domain in its infancy, in 

order to reap the economic and operational benefits for the next several decades. 
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APPENDIX 

 FY2007 FY2008 FY2009 

MQ-1B Predator (USAF) 

RDT&E $ 77.9M* $ 33.8M $ 24.8M 

Procurement $ 428.5M $ 276.1M $ 378.2M 

TOTAL $ 506.4M $ 309.9M $ 403.0M 

 

MQ-1 C Sky Warrior (USA)  

RDT&E $ 123.7M $ 44.8M $ 12.7M 

Procurement $ 38.6M $ 122.7M $ 174.6M 

TOTAL $ 162.3M $ 167.5M $ 187.3M 

 

MQ-9 Reaper (USAF) 

RDT&E N/A* $ 63.9M $ 43.6M 

Procurement $ 247.6M $ 58.1M $ 161.4M 

TOTAL $ 247.6M $ 122.0M $ 205.0M 

 

RQ-4 Global Hawk (USAF) 

RDT&E $ 224.1M $ 274.7M $ 284.3M 

Procurement $ 442.6M $ 580.9M $ 712.2M 

TOTAL $ 666.7M $ 855.6M 996.5M 

 

Broad Area Maritime Surveillance (BAMS) (USN) 

RDT&E $ 26.2M $ 121.3M $ 480.1M 

Procurement N/A N/A N/A 

TOTAL $ 26.2M $ 121.3M $ 480.1M 

 

Figure 12. Recent Investment Spending per UAS 

Source: Office of the Secratary of Defense, Unmanned Systems Roadmap 2007-2032 

(Washington, DC: Government Printing Office, 2007), 65-66, 68, 73; Department of the 

Navy, Fiscal Year FY2009 Budget Estimates (Washington, DC: Government Printing 

Office, 2008), Line item 199.  Note: *MQ-1 Predator includes MQ-9 Reaper Funding in 

FY07 
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