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English Abstract 

NATO nations are transforming their military forces to be able to engage in expeditionary 

warfare effectively. They are incorporating advanced technologies that enable military forces 

to find and strike targets precisely from great distances at little risk to themselves. The 

persistence of unmanned aerial vehicles (UAVs) represents the next step in modern 

airpower’s long-range reconnaissance/precision strike complex and has transformed ground 

operations. They were not demanded until their worth was proven in recent operations—after 

60 years of development. The experiences of the United States, United Kingdom, France, and 

Denmark demonstrate why. UAVs have been difficult to develop, employ, maintain, and 

integrate into modern militaries and have only recently become effective. Such challenges 

should temper expectations that they represent an inexpensive alternative to all types of 

modern aircraft or that their proliferation will have a profound and systematic impact on the 

nature of warfare. 
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Dansk resumé 

NATOs medlemslande er i gang med at transformere deres militære styrker så de effektivt 

kan deltage i internationale missioner. De indfører avanceret teknologier der gør det muligt 

for militære styrker at finde og præcist angribe mål fra stor afstand med lille risiko for dem 

selv. Ubemandede flys (UAV) udholdenhed repræsenterer det næste skridt i moderne 

luftmagts langtrækkende rekognoscerings- og præcisionsmidler og har ændret 

landoperationer. Der var ingen efterspørgsel efter disse UAV før de viste deres værd i nyere 

tids militære operationer efter 60 års udvikling. Erfaringer fra USA, Storbritannien, Frankrig 

og Danmark viser dette. UAV’er har været udfordrende at udvikle, indsætte operativt, 

vedligeholde og integrere i moderne militære styrker og har ikke før for nyligt vist sig som 

effektive systemer. Disse udfordringer bør dulme forventninger om at UAV er billige 

alternativer til alle former for moderne fly eller at deres udbredelse vil have grundlæggende 

og systematisk indflydelse på krigsførelsens udvikling. 
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1. Introduction  

In 2002, a Hellfire missile launched from an American Predator unmanned aerial vehicle 

(UAV) killed Salim Sinan al-Harethi, a Yemini citizen suspected of involvement in the 2000 

attack on the U.S. Navy destroyer USS Cole.
1
 This event is usually seen as heralding a 

decade of military operations made possible by unmanned aerial vehicles (UAVs).  

The rapid increase in the use of UAVs is one of the most significant developments in the 

technology of war, providing operational advantages for their users—not least the United 

States. Today, unmanned systems function as an integrated part of all branches of the 

American armed forces. They perform a variety of tasks, making them highly useful assets 

when the West uses military force. This, at least, was a major lesson drawn by European 

militaries and ministries of defence following the Libyan air campaign.
2
 They identified 

substantial European shortfalls in the intelligence, surveillance, and targeting capabilities 

provided by unmanned vehicles.
3
 Consequently, efforts to procure or develop unmanned 

systems are now being taken in NATO as well as in many individual European countries. 

Indeed, the demand for unmanned systems is increasing—and not just within Europe. The 

rise of UAVs is a global phenomenon, already increasing the use and utility of airpower.  

These developments are relevant to Denmark for three reasons. First, they have stirred 

political debate amongst the political elite and general public.
4
 The political debate in 

Denmark is characterized by a skeptical stance toward the American use of armed UAVs in 

Pakistan, as exemplified by critical remarks made by Søren Pind, Venstre’s foreign affairs 

spokesperson, that this practice had left President Obama in a “moralsk morads” (moral 

morass).
5
 On the other hand, there is widespread political support for further Danish use of 

UAVs. At a seminar arranged by the Centre for International Law and Justice and the Centre 

for Military Studies on 26 September 2013, defense or foreign affairs spokespersons from the 

Social Democrats, Social Liberals, and Venstre all agreed that the use of unmanned systems, 

even if armed, should be pursued by the Danish armed forces. 

Second, this consensus reflects the reality that the Danish armed forces have relied upon 

UAVs to facilitate their military operations. As then-Minister of Defence Nick Hækkerup 

said explained in Parliament (the Folketing) on 11 April 2013, “Drones are a useful and 

effective tool that is already used by the Danish military for surveillance and information 

gathering. In Afghanistan, for example, the Danish soldiers for several years have used small, 

handheld, unarmed drones for surveillance and information gathering.”
6
 In Libya, UAVs 
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played a pivotal role in providing the data necessary for both maintaining command and 

control over Allied air operations as well as provided detailed real-time targeting information 

necessary for fighter aircraft to find and hit their targets.
7
 And off the Horn of Africa, UAVs 

have helped patrol the waters in search of pirates.
8
 

Third, the Danish armed forces are poised to increase their reliance upon these systems. 

Then-Minister of Defence Nick Hækkerup also stated in his Parliamentary address that “I can 

well imagine that the armed forces in the coming years will increase the number and use of 

drones, for example, for monitoring in the Arctic or otherwise in support of the armed forces’ 

general capabilities. Surveillance drones could also be used in support of civil authorities, for 

example, for search operations, major accidents, disasters, and the like. News from drones 

can help minimize civilian casualties and to take care of our own soldiers.”
9
 This was 

reflected in the December 2013 Defence Agreement that authorized the testing of capabilities 

to monitor the Arctic, “including the use of unmanned aerial vehicles (UAVs).”
10

 We provide 

an analysis of the considerations that should guide the Danish decision to invest in UAVs in a 

separate report.
11

 

This report provides an informed basis for these deliberations by placing them within a 

broader strategic context. First, we show how airpower has come to play such a significant 

role in how the West contemplates and executes the use of force and how the use of 

unmanned systems gradually, and then in a revolutionary manner, has contributed to this 

Western paradigm. We then discuss what a UAV is and tell the surprisingly lengthy story of 

its development into the systems common today. This is largely an American story, and it 

provides context for the subsequent analysis of the British, French, and Danish approaches to 

and uses of UAVs. Through the analysis of the experiences of three different types of 

states—a first-mover superpower, two second-mover great powers, and a third-mover small 

power—we draw a series of general lessons that should temper the enthusiasm and 

trepidation characterizing the debate on the decisions to acquire and use unmanned aerial 

vehicles being undertaken today and in the near future. 
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2. The Mystique of Airpower 

Many developments within the Danish political system have allowed its leaders and society 

“to view the use of force as a legitimate and useful tool of statecraft.”
12

 But a primary enabler 

has been the development of military technology that increases the efficiency and 

effectiveness of military force while reducing risks to friendly personnel and non-

combatants.
13

 American strategist and State Department counselor Eliot Cohen made this 

argument in the aftermath of the 1991 Persian Gulf War. Airpower proved extremely 

effective against the fourth largest military force in the world.
14

 American airpower destroyed 

Iraqi air defences within hours, establishing air superiority over the entire country while only 

losing a few aircraft.
15

 This enabled the severe degradation of Iraqi command and control, 

immobilizing the Iraqi military and destroying over a quarter of Iraqi armored forces in 

Kuwait prior to the launching of a ground offensive.
16

 “Airpower had made the final assault 

as effortless as a wartime operation can be,” argued Cohen.
17

 During the war, the United 

States experienced 148 battle deaths and 145 non-battle deaths, and 467 personnel were 

wounded in action.
18

 It lost 37 fixed-wing aircraft and 23 helicopters in combat—none in air-

to-air engagements.
19

 

This unrivalled accomplishment was enabled by the integration of new technologies that had 

matured towards the end of the Cold War. This “revolution in military affairs” consists of the 

integration of a long-range reconnaissance-precision strike complex into a military force that 

allows targets to be discriminately discovered and destroyed by military forces located far 

away.
20

 Satellite communications “provided unparalleled support to military commanders for 

intelligence gathering, map-making, communication, navigation, meteorology and missile-

launch detection.”
21

 Global Positioning System (GPS) technology enabled military forces to 

locate themselves and enemy forces with unprecedented precision. Computers allowed a vast 

array of information to be processed and used to schedule the force movements during 

operations, allowing the centralized orchestration of the air campaign and the rapid 

accumulation of synchronized and synergistic effects on the ground.
22

 These developments 

enabled different means of placing munitions on target with unprecedented accuracy—

whether delivered by cruise missiles or air-dropped precision guided munitions (PGMs)—

with devastating effect on the Iraqi forces and facilities. 

The 1990s saw this airpower revolution enable decisive intervention in thorny conflicts, 

including those in Bosnia, Kosovo, and Afghanistan.
23

 Two weeks of airstrikes against 56 
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military targets near Sarajevo were sufficient to shift the balance of power on the ground and 

convince Yugoslav President Slobodan Milosevic to bring his Bosnian Serb allies to a 

settlement at Dayton. In Kosovo, 78 days of aerial bombardment coerced Milosevic to cede 

control over highly valued and symbolic, sovereign territory. Only two Allied aircraft were 

lost and no friendly fatalities occurred.
24

 In Afghanistan, airpower combined with Special 

Operations Forces, CIA operatives, and the Northern Alliance toppled the Taliban regime 

within 2 months.
25

 Airpower had apparently reached its potential of allowing low-cost 

interventions into difficult and tragic situations. It did so because the technology, 

infrastructure, organization, and doctrine had matured to provide the ability to find and 

precisely strike specific targets in a timely manner from great distances and without risk to 

friendly personnel. UAVs represent the latest expression of this capability. 
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3. UAVs: All that & more! 

UAVs have recently captured the imagination of policy makers and the public alike for 

reasons that reflect the mystique of airpower. Apparently, they allow warfare to be conducted 

without risk to friendly personnel. Indeed, there has been a rapid proliferation of UAVs in the 

interstate system. According to the U.S. General Accountability Office, “since 2005, the 

number of countries that acquired an unmanned aerial vehicle (UAV) system nearly doubled 

from about 40 to more than 75.”
26

 It seems that every state, and even non-state actors,
27

 are 

acquiring UAVs. But what are they? 

Simply put, an “unmanned aerial vehicle” is an aircraft without a pilot sitting inside of it. The 

U.S. Department of Defense defines it as “a powered, aerial vehicle that does not carry a 

human operator, uses aerodynamic forces to provide vertical lift, can fly itself 

(autonomously) or be remotely piloted, can be expendable or recoverable at the end of the 

flight, and can carry a lethal or nonlethal payload.”
28

 They have been referred to by many 

names over the years: drones, flying robots, pilotless aircraft, RPVs (remotely piloted 

vehicles), and RPAs (remotely piloted aircraft). The terms mostly used in conjunction with 

these systems are UAVs and drones. When talking about the entire UAV system, including 

the ground control system and link systems, the term is Unmanned Aerial System (UAS). 

Conversely, ballistic and semi-ballistic missiles, cruise missiles, and artillery projectiles do 

not qualify as UAVs.
29

 

The Central Intelligence Agency categorizes UAVs in three ways: mini, tactical, and 

strategic.
30

 Mini-UAVs fly at low altitudes, can remain aloft for less than one hour, and 

operate at close-range to their controller. The American Raven UAV that Denmark used in 

Afghanistan falls in this category. Tactical UAVs fly at low-to-medium altitudes, can remain 

aloft for several hours, and are limited to a range that remains within the line-of-sight of the 

controller—approximately 300 km or less on land. The U.S. Army’s Shadow UAV falls into 

this category. Strategic UAVs fly at medium-to-high altitudes, can remain aloft for hours to 

days, and can operate thousands of kilometers from their controllers. The USAF’s Global 

Hawk falls into this category (see Table 1 for a quick overview). 
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Table 1: 3 Types of UAVs31 

 

UAVs have several apparent advantages over manned aircraft. These include performing 

missions where the risk to aircrews is deemed unacceptably high. Missions such as 

suppressing enemy air defences require that pilots seek out enemy capabilities specifically 

designed to kill them, for instance. UAVs have been used for such missions in Vietnam, 

Bosnia, Kosovo, and Iraq.
32

 As retired USAF Colonel and current Senior Advisor to the 

Under Secretary of Defense for Policy Thomas Ehrhard explains, “drones showed infinite 

courage in their role as protectors of US military pilots.”
33

 Aircrews could also be placed in 

jeopardy in reconnaissance missions over unfriendly countries. American U-2 pilot Francis 

Gary Powers was shot down and captured by the Soviet Union in 1960, sparking a diplomatic 

crisis and placing sensitive technology in Soviet hands.
34

 When an American UAV crashed in 

Iran in December 2011, the incident was notable only because the model was one that had 

heretofore not been publicly revealed.
35

 

Removing aircrews from the aircraft can also enable missions precluded by human 

endurance. The USAF “estimates a limit of about 12 hours for the pilot of a single-seat 

aircraft” and 40 hours for an aircraft with multiple crew members.
36

 Without these 

constraints, missions characterized by “persistence” are enabled. 

Removing flight crew could also enable capabilities precluded by human frailty. Extreme 

maneuverability resulting in high g-forces is an oft-cited example as a potential advantage of 

UAVs.
37

 It must be noted, however, that such technical capabilities require computing and 

communications technology beyond that in existence today. 
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Finally, removing the flight crew also allows aircraft designers to remove systems needed to 

support a pilot, such as oxygen systems, climate control, and safety systems like an ejector 

seat. This could reduce the cost of these systems, and many believed that removing man from 

the cockpit would reduce the cost of these systems. 

But this has not yet been the case. As the U.S. Congressional Budget Office notes, “initial 

concepts envisioned very low-cost, essentially expendable aircraft. As of 2011, however, 

whether substantially lower costs will be realized is unclear.”
38

 This is because removing man 

from the machine also increases the cost of other systems that enable remote control or 

automation, such as communications and ground control systems. The limitations of these 

systems have resulted in much higher accident rates than for manned aircraft and longer 

maintenance times. “UAV[s] proved to be more vulnerable than manned aircraft to bad 

weather, enemy air defences, and mechanical and communications failures. By 1997, the 

peacetime attrition rate for the [American] Pioneer UAV was 17 times higher than that for 

manned aircraft. By early 2002, 23 of 65 Predators built, or over a third, had crashed.”
39

 It 

has also required additional systems for launching and recovering the aircraft. The British 

Phoenix UAV used in Kosovo and Iraq, for instance, required five vehicles to transport, 

launch, control, and recover it after it landed via parachute.
40

 Because of such additional 

requirements, British UAVs had a greater manpower-to-aircraft ratio than fighter jets.
41

 

As this suggests, technical advantages and costs play major roles in the development and use 

of military capabilities. But there are greater considerations. Military capabilities can be seen 

as the product of technology applied to tactical and operational problems deriving from the 

threat environment by the organizations responsible for national security. As the threat 

environment evolves or the focus changes from one aspect to another, these organizations use 

the technology on hand and that which can be developed to address operational and tactical 

problems. Over time, solutions are often found that accommodate the conceptual orientation 

of these organizations—and solutions that do not are often ignored.
42

 Intervention by external 

authorities may overcome the resistance of organizations whose culture or theory of victory 

retards the adoption of new capabilities or approaches that are believed to be better.
43

 The 

development of UAVs and their integration into the military forces of the United States, 

United Kingdom, France, and Denmark over the past 60 years reflect variations on such a 

narrative.  
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3.1: The American UAV Experience 

From the perspective of 2013, it may easily be forgiven if it seems as though UAV 

technology has been ever-present and ever-effective in the American response to global 

terrorism. Many of the technologies associated with them are almost as old as manned flight 

itself,
44

 but it must be recognized that they consist of sophisticated technologies and only 

recently have matured into a usable military capability. Indeed, only 12 years ago, the first 

mover in UAV technology could not operate two of these aircraft simultaneously in a theater 

of war against an adversary lacking air defences. Three days into the American intervention 

in Afghanistan, President George W. Bush and American senior leaders discussed the use of 

UAVs there. “Why can’t we fly more than one Predator at a time?” asked the President. 

“We’re going to try to get two simultaneously,” said CIA Director George Tenet. “We ought 

to have 50 of these things,” replied Bush.
45

 Such limitations on UAV capability existed 

despite over five decades of efforts to address technological and organizational challenges 

that limited and often redirected efforts to develop UAVs into an effective military capability. 

During the Cold War, the United States faced a superpower adversary whose political 

leadership that routinely used secrecy and deception in its statecraft, led a closed society in 

which information did not flow freely, and possessed vast expanses of territory on which to 

develop military capabilities feared by the West.
46

 Western policy makers required 

information on the Soviet Union’s facilities and military capabilities, and aerial 

reconnaissance was one means pursued to acquire this information. As most of these targets 

were composed of buildings, factories, military bases, airfields, and other permanent 

structures, only episodic over-flight reconnaissance was necessary. In the 1950s and 1960s, 

the USAF Strategic Air Command (SAC) and the intelligence agencies pursued three types of 

systems to accomplish this mission: manned aircraft such as the U-2 spy plane, UAVs, and 

satellites. 

All three systems needed to be able to fly long distances, take pictures and gather other sorts 

of data, not be shot down, and return that information to American officials. The most 

traditional platform—a manned aircraft—was the first to carry out this type of mission. It 

required technology to fly long distances at high altitudes to avoid air defence systems, such 

as surface-to-air missiles, and to do so quickly so as to complete the mission in a space of 

time that could be endured by its human pilot. The first U-2 flew over Soviet territory on 4 

July 1956.
47

 Next came satellites. The Soviet satellite Sputnik was launched on 4 October 

1957 and the first American photo reconnaissance satellite was successfully placed in orbit in 
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August 1960.
48

 It had to overcome the technical problems of being placed into orbit and 

transmitting information back to earth. Orbital altitude protected satellites from air defences 

and its information could be retrieved from canisters of film dropped to Earth from orbit. 

Unlike a spy plane, however, satellites could not change their flight path and were therefore 

limited to gathering images over static areas. And once their film ran out, they ceased to be 

useful for photographic reconnaissance. With these limitations, attention was given to UAVs. 

UAVs required all of the characteristics of manned aircraft, except speed, although speed 

would increase survivability. They also required a means of being controlled either through 

automation or remote control. Automated flight paths were difficult to program—unlike 

orbital mechanics, atmospheric conditions had to be compensated for—and secure means of 

remote control were not possible over the vast distances behind the Iron Curtain. Because 

these technological hurdles were so high—not even entirely overcome in the Apollo moon 

program—no UAV for strategic reconnaissance was ever developed or deployed during the 

Cold War. UAVs were simply unable to compete with manned spy planes and reconnaissance 

satellites to perform this mission. 

UAVs fared better in two tactical mission areas, however: operational intelligence and the 

suppression of enemy air defences (SEAD). During the Second World War, the U.S. Army 

Air Forces developed and acquired 14,891 radio-controlled aircraft to use as training 

targets.
49

 During the 1960s, the USAF and National Reconnaissance Office developed the 

Lightning Bug based on that experience. It was a jet-powered aircraft that was launched from 

under the wing of a DC-130 Hercules transport aircraft, flew a pre-programmed pattern, and 

returned to a designated recovery point by deploying a parachute and being caught in mid-air 

by a helicopter.
50

 The launch-and-recovery system proved rather expensive and required a 

benign-threat environment. The Lightning Bug could travel 1,300 miles and fly as low as 300 

feet to take high-resolution photographs. Although useful, its pre-programmed navigation 

system was prone to errors, hitting fewer than 50 per cent of its target sites on average, and 

the delays in film processing yielded little usable intelligence to commanders.
51

  

In the last year of American involvement in Vietnam, the Lightning Bug was upgraded to use 

“long-range-aid-to-navigation (LORAN) technology that drastically improved reconnaissance 

effectiveness” as well as “a real-time data link” that permitted using a “television camera in 

the nose to enhance navigation accuracy.”
52

 Although the communications link could be 

easily jammed, 1972 was the beginning of remote-controlled UAVs being used in combat 

conditions. With these technological improvements, pictures taken by the Lightning Bug 
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were clear enough to assess bomb damage and were used by the Chairman of the Joint Chiefs 

of Staff in Congressional testimony in 1973, the first public acknowledgement of UAV use in 

Vietnam.
53

 Overall, Lightning Bugs flew 3,435 sorties over Vietnam and China over 11 years 

and had a higher than expected recovery rate of 75 per cent, which extended their service life 

to seven missions per aircraft.
54

  

The Lightning Bug also proved useful in suppressing enemy air defences. North Vietnam shot 

down its first American fighter-bomber in August 1965. In 1966, a Lightning Bug was 

outfitted with sensors to record data on North Vietnamese surface-to-air missiles (SAMs) and 

transmit that data just before being destroyed.
55

 Later, another Lightning Bug was used to 

assess the ability to spoof North Vietnamese SAMs and was successful, starting a process of 

using UAVs to continuously update American countermeasures to North Vietnamese air 

defences.
56

 This method was used by Israel in the 1973 Yom Kippur War as well as by the 

United States in Operation Desert Storm in 1991—albeit with a different UAV model. 

UAV operational experience during the Vietnam War allowed the USAF to develop methods 

for using those capabilities in the field, de-conflicting and coordinating UAV flights with 

those of other aircraft. As their utility increased, so did demand for UAVs to address the next 

focus of American security policy: the Soviet threat in central Europe. It was hoped that 

UAVs could be further developed to suppress the “multifarious complex of interlocking 

systems that threatened to … ‘sweep the skies clean of enemy aircraft coming within their 

range’.”
57

 Developments in microprocessors, integrated circuitry, and high-bandwidth, and 

real-time communications promised to increase UAV capabilities—“heralding the emergence 

of a major new weapon system type that had the potential to supplant manned combat 

aviation.”
58

 

Since UAVs were being used for tactical intelligence and operations, USAF Tactical Air 

Command (TAC) took over the development of UAVs in 1976—after the National 

Reconnaissance Office divested itself of UAVs to focus solely on satellites and Strategic Air 

Command (SAC) focused on manned reconnaissance capabilities.
59

 TAC focused on 

capabilities that would yield operational advantages in the event of a NATO–Warsaw Pact 

clash in central Europe. It sought to develop UAVs to undertake “high-altitude, stand-off 

photography and electronic eavesdropping missions on the NATO–Warsaw Pact border” and 

provide early warning to NATO commanders. Unfortunately, this potential mission ran afoul 

of European air traffic control regulations, with the German and Belgian authorities 
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adamantly denying permission to high-flying UAVs in civilian airspace.
60

 Given this 

constraint and the technical difficulties associated with strategic UAVs, the development of 

this capability was abandoned and the mission defaulted to manned aircraft such as the U-2. 

The wartime SEAD mission looked more promising—and more congenial to the combat-

oriented TAC. Indeed, “the Air Force was enthralled with the idea of an RPV [remotely 

piloted vehicle] that could strike critical targets early in a conflict, and spent almost $50 

million pursuing strike drone technology in the mid-1970s. None of the modification 

programs [for Lightning Bug] proved adequate in addressing the weather, terrain, and 

extreme combat environment expected in the European theatre.”
61

 The primary problem was 

the inability of the UAV to take off and land on a runway. This was beyond the technical 

abilities of the time, and developing a workable concept of operations for airborne launch and 

mid-air recovery by a helicopter during a NATO–Warsaw Pact conflict proved unworkable.
62

 

As Ehrhard concludes, “The technical, ‘genetic’ limitations of the RPV and the supporting 

technology never made the transition from Vietnam, where it was a niche capability, to a 

configuration that allowed them to compete for an integrated role in air combat on the Central 

Front.”
63

 UAVs proved unable to contribute meaningfully to the key USAF missions, and the 

service put development of UAVs on the shelf until the 1990s. 

And there they would have stayed if civilian defence reformers from outside of the USAF 

had not restarted UAV development. They did so under a joint agency that was given 

budgetary authority outside of that of the armed services, the Defense Airborne 

Reconnaissance Office (DARO). This allowed the development of UAVs without the 

institutionally-oriented mission parameters imposed by the USAF. Furthermore, technology 

had advanced significantly. “Satellite-based GPS offered a break-through cure for the 

persistent problem of location accuracy by providing an off-board, omnipresent, highly 

accurate location signal…. Computing power and miniaturization improved by leaps and 

bounds, allowing UAVs to carry more capable payloads with more jam-resistant, higher 

bandwidth data links.”
64

 The increased availability and use of PGMs that were also enabled 

by GPS technology increased the need for extensive tactical reconnaissance that could be 

supplied by lightweight aircraft, such as UAVs. Finally, the threat environment shifted from 

the impossible conditions of the European Central Front to more congenial environs, such as 

Iraq during Operation Desert Storm
65

 and the former Yugoslavia
66

—conflicts that called for 

the mystique of airpower. 
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Although DARO had its problems—in particular, it was resisted by the armed services that 

resented having their budgetary control over reconnaissance programs taken from them—and 

it ultimately ran afoul of the Congressional advocates of manned systems that had 

constituencies in the services, its initiatives produced the Predator medium-altitude UAV and 

the high-altitude Global Hawk. “The Predator was the first operational UAV that used … 

GPS for navigation, thereby eliminating the need for a direct line of sight connection with a 

ground station.”
67

 It was used in Bosnia by a “special Army military intelligence battalion 

composed of aviators” from July–November 1995.
68

 During that operation, Predators flew 

52 missions, two being lost to Serb ground fire and communications failure.
69

 

It was at this point that the USAF regained interest in UAVs. The Predator’s success in an 

operational role led the USAF to make “an all-out bid to be the ‘lead service’ for Predator” 

and control it “for doctrinal reasons,” since the Chief of Staff “bristled at the thought of the 

Army flying a system with performance even higher than that of Hunter,” the Army’s low-

altitude, tactical UAV that was still in testing and development.
70

 It succeeded, with the 

services agreeing that Predator would be a joint asset operated by the Air Force and tasked 

through the Joint Forces Air Component Commander.
71

  

Operation Allied Force saw the use of USAF Predator and U.S. Army Hunter UAVs to 

provide reconnaissance. “More than in any previous air operation, UAVs were used … for 

combat support, most notably for locating mobile SAMS, Serbian troop concentrations, and 

enemy aircraft parked in the open…. UAVs offered EUCOM air commanders and planners 

the advantage of close battle space awareness without any accompanying danger of incurring 

aircrew casualties.”
72

 Despite the assignment of UAVs to the Joint Forces Air Component 

Commander, they were not well integrated into the air operation.
73

 “At least two Predators 

crashed in Kosovo.”
74

 

DARO’s other success was the Global Hawk, a UAV “designed for extremely long transit 

and loiter times over intercontinental ranges” carrying “a 2,000-pound payload to 65,000 feet 

at jet speeds in excess of 400 miles per hour.”
75

 More specifically, the Global Hawk “can fly 

to a target area 5,400 nautical miles away, loiter at 60,000 feet while monitoring an area the 

size of the state of Illinois for 24 hours, and then return.”
76

 The Global Hawk is essentially an 

unmanned U-2 or perhaps “the theater commander’s around-the-clock, low-hanging 

(surveillance) satellite,”
77

 made possible 50 years after its conception by advances in 

technology—in particular, an ability to “automatically navigate, ‘find the airport and land the 
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plane’.”
78

 The Global Hawk began production in 2002. The USAF possesses 20 and plans to 

acquire 51 in total.
79

  

The wars in Afghanistan and Iraq have provided a historically unique coincidence between 

mission requirements and technological maturity that have enabled significant increases in 

the use and utility of UAVs. In each theatre, air supremacy has been established, allowing 

slow, low-flying vehicles to perform without receiving significant hostile fire. Success in 

stability and counterinsurgency operations requires a keen ability to discriminate between 

combatants and non-combatants, a task that the persistence allowed by UAVs permits to be 

accomplished far more readily than in the past. Finally, the maturity of the technology, 

especially the far greater availability of military satellite bandwidth, has made instantaneous 

communication and transmission of dense data streams, such as real-time video, practical. 

Yet this coincidence also required strong civilian leadership to overcome the USAF’s cultural 

“preference for embodied platforms that permit warrior-flyers to ride technology into 

battle.”
80

 Indeed, during this decade, the USAF preferred to allocate resources to the F-22 

Raptor, a fifth-generation air superiority fighter. Secretary of Defense Robert Gates 

repeatedly urged the service to change its priorities in public speeches and Congressional 

testimony—to little avail.
81

 Eventually, Gates fired the Secretary of the Air Force and the 

Chief of Staff, ostensibly over another issue, but widely interpreted as for their insufficient 

dedication to providing UAVs to the joint fights in Iraq and Afghanistan.
82

 The result was 

what Lieutenant General David Deptula, then-USAF Deputy Chief of Staff for ISR, termed 

an “AF ISR Transformation” that “[r]equires changing the culture regarding ISR.”
83

 

Consequently, American (and Allied) use of UAVs has increased significantly. The 

American UAV inventory increased from 167 in 2002 to 7,500 in 2011—not counting losses 

over the years.
84

 Their use has increased significantly, as seen in Figure 1: from 

approximately 25,000 flight hours in 2002 to approximately 625,000 in 2011.
85

 This 25-fold 

increase over the decade demonstrates the degree to which the American military has adopted 

UAV capabilities and how well it has integrated them into its concepts of operation.  
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Figure 1: U.S. Military UAV Flight Hours, 1996–201186 

 

This increase in use has not been without cost. By 2009, “more than a third of … Predator 

spy planes … [had] crashed.”
87

 Accident rates have been high for the entire U.S. UAV fleet. 

“The Air Force in a 15-year period through Sept. 30 [2012] recorded 129 accidents involving 

its medium- and high-altitude drones: the MQ-1 Predator, MQ-9 Reaper and RQ-4 Global 

Hawk. The figures include accidents that resulted in at least $500,000 in damage or destroyed 

aircraft during missions around the globe.”
88

 When compared to manned aircraft in the USAF 

fleet, “Northrop’s Global Hawk and General Atomics’ Predator and Reaper unmanned aerial 

vehicles have had a combined 9.31 accidents for every 100,000 hours of flying. That’s the 

highest rate of any category of aircraft and more than triple the fleet-wide average of 3.03, 

according to military data compiled by Bloomberg.”
89

 These losses have been expensive, but 

expected and acceptable to the U.S. military. As noted by Gertler of the U.S. Congressional 

Research Service, these systems “have flown numerous missions while still under 

development. Predator and Global Hawk, for instance, entered combat well prior to their 

planned initial operational capability (2005 for Predator, and 2011 for Global Hawk). It may 

be unfair to compare the mishap rates of developmental UAS with manned aircraft that have 

completed development and been modernized and refined over decades of use.”
90

 Mishap 

rates can decline as these systems mature but will unlikely reach the level of comparable 

manned aircraft. 

In the past, even successful experience within a niche functional area has been insufficient to 

assure a future role for UAVs in the U.S. military. The technical hurdles that still needed to 

be overcome to perform more missions in a broad spectrum of contingencies provided ample 

reason to prefer mature systems, such as manned aircraft and satellites. Most of these have 

been solved over the past decade, however, and the U.S. military is investing in further UAV 
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development and procurement. In 2012, the Department of Defense requested $3.9 billion, 

$3.4 billion in 2013,
91

 and is projected to request $2.3 billion in 2014.
92

 This compares to 

$667 million in 2001, before the technology was operationally proven.
93

  

Still, the United States has been the first mover in UAV development and deployment among 

NATO nations. As such, its experience can be considered unique and less relevant to other 

nations whose ambitions and experiences have been more limited. To address these 

considerations, we discuss the experiences of two great powers, the United Kingdom and 

France, and a small power, Denmark. 

3.2: The British and UAVs 

The United Kingdom has also had experience developing and deploying UAVs, although it 

has not been as successful as the United States. “The MoD has operated unmanned aerial 

systems since the 1960s, for example the MQM57 drone system was introduced 1964/5, the 

Midge drone was operated from 1971 to the early 1990s (including use in Op Granby in 

1991), and the Phoenix tactical UAV system from the late 1990s.”
94

 These British UAVs 

were tactical UAVs, with narrow and limited capabilities and many of the same problems 

encountered by the American systems. They therefore proved ill-suited for solving the 

tactical and operational challenges facing British forces when they eventually saw combat. 

The MQM57 Radio plane Falconer was a radio-controlled model plane, originally designed 

for hobbyists, that was further developed as a target drone for the U.S. Army Air Forces 

during the Second World War. It was later shared with NATO members in the 1960s.
95

 “The 

MQM-57 was launched from a lightweight stand with the aid of two takeoff rockets. A 

remote ground operator flew the Falconer via radio signals and tracked it by radar. At the end 

of a mission, the MQM-57 floated to the ground underneath below a parachute deployed 

from the top of the fuselage.”
96

 The UK’s second UAV system, the Canadair CL-89 Midge, 

was developed by Canada with British sponsorship and purchased by the British, West 

Germans, France, and Italy.
97

 This UAV was launched via rockets from rails mounted on the 

back of a truck, flew a limited pre-programmed path, and could be recovered after landing via 

a parachute and airbags. The Midge resembled a cruise missile and was deployed with an 

artillery troop of 72 soldiers.
98

 Although the British were involved in more than 30 armed 

interventions in the postwar period,
99

 neither the MQM-57 nor the Midge was used until the 

latter was deployed in Operation Desert Storm, where it “made little contribution to the 

war.”
100
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The British replaced the Midge with the Phoenix UAV in the mid-1990s and deployed it in 

the Kosovo peacekeeping operation from June–August 1999 and May–October 2000. It flew 

270 missions, 29 being lost to “hostile action, landing damage and equipment failure.”
101

 The 

system was also used in Iraq in 2003–06. Its performance proved less than stellar: 23 of 89 

were lost in the first year, “all due to technical failures—a ratio of one in six flights 

undertaken.”
102

 Although the Phoenix had an expected 15-year service life,
 103

 it served only 

8 years before being retired
104

 at a cost of “approximately £345 million since inception.”
105

 

The inability of the Phoenix to operate reliably in Iraq led the British to acquire Reaper 

UAVs from the United States in 2008 and establish a UAV operational squadron at Creech 

Air Force Base in the United States so as to acquire training and experience from the 

USAF.
106

 Although this international arrangement raised concerns in Parliament, “the 

procurement of a US system has provided substantial advantages to the UK. The MoD has 

assured us that the UK retains operational sovereignty over its Reaper UAVs—it can 

maintain, upgrade, and use them independently.”
107

 After 5 years of gaining invaluable 

operational experience, the UK began operating those aircraft from British soil in April 

2013.
108

 

Concurrent with the rapid investment in unmanned systems demanded by ongoing operations 

in Afghanistan, the UK engaged in a number of projects still in development—both with 

international partners and as sole contractor. The most mature system is the so-called 

Watchkeeper, a tactical system that builds on the Israeli Hermes program and will be 

operated by the UK Army. The Watchkeeper was supposed to be introduced in 2010–11
109

 at 

a cost just below £1 billion, but the project has yet to be delivered for operational service.
110

 

Apparently, the issue is that the British MoD requires the system and its air-worthiness to be 

certified to civilian standards. Another project in development in the UK is the Scavenger 

program. The system is designed to provide the UK with a medium-altitude, long-endurance 

(MALE) capability, combining ISR with land and sea attack capabilities.
111

 The program is 

only now ending its concept phase, and with development costs of around £2,000,000,000,
112 

it will first enter service in the next decade.
113

 In addition to these two programs aimed at 

delivering capabilities, the British MoD is funding two technology development 

demonstration programs, the Mantis and Taranis. Like concept cars, both systems are not 

actually planned for production but solely to demonstrate and test technology.
114

 However, 

the Taranis is one of the options pursued by the UK as the replacement for its manned 
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Tornado strike capability, showing that some envision that unmanned systems will eventually 

compete with manned systems in strike roles. 

Britain arguably was caught off-guard and unable to unilaterally adapt to what has turned out 

to be quite a revolutionary development in UAV use. Consequently, all British UAV systems 

currently in use are either leased or procured under the “urgent operational requirements” 

program in order to meet “an immediate operational need rather than any long-term endorsed 

capability requirement.”
115

 Indeed, when it comes to the current use of unmanned systems, 

Afghanistan has functioned as a defining experience for the UK, showing both the immediate 

battlefield significance of unmanned systems as well as the need for investing in future 

capabilities. This has led to a veritable explosion of activity since 2006–07, where the British 

armed forces have seen the introduction of a number of new unmanned systems—all, apart 

from a naval system, of which are used in Afghanistan—as well as increased emphasis on 

research and development (R&D).  

As of April 2013, the UK had deployed approximately 330 of five types of UAVs in 

Afghanistan.
116

 Four systems operated by the British Army—T-Hawk, Black Hornet, Desert 

Hawk, and Hermes 450—account for most of the numbers.
117 

They vary from the micro-UAV 

Black Hornet to the relatively large, runway-launched Hermes 450. These systems fulfill a 

number of surveillance and target acquisition tasks supporting British Army operations in 

Helmand. Additionally, the Royal Air Force operates 10 (initially five) Reaper UAVs that 

primarily provide ISR in theater but can be armed to function in a strike role.
118 

 

The significance of unmanned systems for British operations in Afghanistan is reflected in 

the rapid increase in flying hours as well as the number of systems. For example, UK Reapers 

flew 300 hours in 2007, the year that they were introduced, and over 10,000 hours in 2010. 

The same increase can be seen in the case of the Hermes: flight hours increased from 1,500 in 

2007 to almost 15,000 hours in 2010.
119

 Afghanistan, in other words, demonstrates how the 

use of unmanned systems has become an integrated and essential part of modern warfare and 

the extent to which British commanders and soldiers also depend on the capabilities they 

provide. In addition to the systems used in Afghanistan, the Royal Navy completed a 

£30,000,000 deal in August 2013 for procuring the tactical ISR Scan Eagle system for use on 

Royal Navy ships. This system was also funded as an urgent operational requirement.
120

 The 

Royal Navy is also investigating whether to complement the fixed-wing Scan Eagle system 

with a rotary wing system.
121
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All of the systems procured under the urgent operational requirements program and currently 

operated by the UK armed forces are acquired from other nations and are thus largely off-the-

shelf products. The Black Hornet was produced by Norway, the Hermes system by Israel, and 

the Scan Eagle and Reaper are American products. According to a House of Commons 

report, the cost of procuring and operating the UK UAV systems in Afghanistan from 2007 

until December 2011 amounts to £729,000,000.
122 

 

To sum up the UK experience with UAVs—their integration as well as their doctrinal 

developments—it is fair to say that these systems were of marginal interest and use until 

driven by operations in Afghanistan. Operational requirements have led to an increase in 

system types, numbers, and a significant increase in their use. Driven by immediate 

operational needs, the UK armed forces have a range of tactical systems available, and the 

Reaper system providing a theater-wide medium altitude, long endurance (MALE) capability. 

According to current plans, the UK will not possess any strategic high altitude, long 

endurance (HALE) capability before the introduction of the Scavenger system. If and when 

that will happen is difficult to predict, both because of budget pressures and the delays and 

cost-overruns that are endemic to large developmental defence acquisitions.  

However, maintaining focus on the R&D of unmanned systems is arguably about more than 

merely providing capability to the UK armed forces. No major European combat aircraft 

production is currently being planned. That incurs substantial risks to the defence industrial 

base of major European countries, including the UK. Consequently, investing in R&D related 

to unmanned aerial systems is, for the UK, also a strategy for maintaining the knowledge and 

industrial base necessary to maintain and develop future airpower—in both Britain and 

Europe.
123

 The development of unmanned systems is therefore also a matter of international 

cooperation, and the 2010 UK–France defense treaty is, for instance, also about the joint 

development of UAV systems. The Scavenger program, for instance, is often mentioned in 

relation to increased UK–French defense cooperation,.
124

  

3.3: The French and UAVs 

Like the British, the French experience with UAVs reflects the difficulties with developing 

the requisite technologies and the preference of the services to acquire more familiar and 

mature capabilities that have immediate operational applications. These difficulties and 

reluctance have made the French experience one of dependence on foreign suppliers for 

unmanned aerial systems since the 1970s. 



19 
 

During the Cold War, the French focused their efforts on developing UAV technologies. 

Their first—and only—independent success was the development of the R20 artillery 

reconnaissance drone, which was adapted from a target drone.
125

 This sled-launched, turbo-

jet monoplane was radio-controlled and designed to perform reconnaissance missions. It 

reached operational status in 1972 but proved technically unreliable. As the French Army 

considered the threat environment that it was to operate in, where “it was necessary to 

penetrate air defenses to report information on massive troop concentrations and adjust the 

firing of sub-strategic nuclear weapons,” the French opted to consider alternatives, and the 

R20 was retired in 1976.
126

 

The French then purchased the British-sponsored, Canadian-manufactured Canadair CL-89 

Midge in 1980. The French first used the Midge UAV in Operation Desert Storm after 

discovering that helicopters were too valuable and vulnerable to hostile fire when used to 

provide airborne reconnaissance.
127

 While many Midges were lost to hostile fire and technical 

malfunctions, the French considered the experience a success.
128

 The French then deployed 

the Midge in Bosnia and Herzegovina between 15 February and 20 May 1995, where it 

conducted “more than thirty flights” despite being vulnerable to enemy ground fire.
129

 

The success of the Midge in Bosnia encouraged the French to seek an improved UAV 

capability to serve as part of its reconnaissance-target-strike mission complex. French 

industry was apparently unable to meet the needs of the French military, so it turned to Israel, 

who had developed and sold the Hunter UAV to the United U.S. Army in 1989. The French 

successfully adapted the Hunter to be integrated with its other systems, and it was deployed 

to Kosovo during Operation Allied Force.
130

 It was also deployed in October 2001, where it 

completed more than 25 missions.
131

 The Hunter was also used to provide security for the 

2003 G8 summit in Evian and withdrawn from service in 2004.
132

 

The French subsequently acquired 30 Sperwer and Israeli-made Harfang UAVs, deploying 

them to Afghanistan in 2008 and 2009, respectively. The Sperwer is basically the same 

system the Danish army unsuccessfully attempted to bring into service in 2001—a tactical 

UAV with a 150 km radius. Thirty Sperwers were deployed to Afghanistan in October 2008 

to meet an urgent operational requirement for tactical intelligence after a French unit was 

ambushed and ten soldiers were killed.
133

 They flew 770 missions, clocked over 2,100 flight 

hours, and 12 were lost (eight in flight, four in landings) before being withdrawn in 2012.
134
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The French ordered five more airframes so as to maintain the Sperwer capability for other 

contingencies.
135

 

Figure 2: French Army Sperwer Platoon Structure 

 

The French also acquired the Harfang system, a HALE UAV based on the Israeli Heron.
136

 

Three Harfangs were deployed to Afghanistan, with their contingent of 40 personnel.
137

 They 

flew over 660 missions
138

 and logged 5,000 flight hours
139

 before being withdrawn in 2012. 

The French redeployed two of their Harfangs to Mali.
140

 The Harfangs “performed well 

during Operation Serval…. But the Harfang system was unexpectedly costly to acquire and 

uses expensive Ka-band commercial satellite links for command, control and 

communications (C3).”
141

 

Consequently, France began considering acquiring American Predator or Reaper UAVs in 

2010.
142

 Although the French defence contractor EADS Cassidian proposed “buying four to 

six more Heron UAVs from Israel and upgrading them for France” in June 2013. 

“French [D]efense [M]inister Yves Le Drian told French legislators that there was ‘no 

alternative’ to the Reaper. The U.S. Congress was soon notified of the possible $1.5 

billion sale to France of 16 MQ-9 Reaper UAVs and eight mobile ground control stations, 

Ku-band communications systems, 40 Raytheon MTS-B EO/IR video systems and 40 

GA-ASI Lynx SAR/GMTI radars.”
143
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Ultimately, the French bought American. 

There are lessons to be learned for a second-tier power desiring to acquire UAV capabilities. 

France would seem well-poised to face the revolutionary increase in the significance and 

sophistication of unmanned systems over the last decade. From the early 2000s, the French 

recognized that the revolutionary developments in the use of unmanned systems would 

require new systems, new investments, and new R&D. This has been the case both in order to 

maintain and develop French defence industry as well as to find a replacement for the already 

today outdated Harfang system.
144

 Ensuring this has been a difficult process for France and 

successive French politicians (and procurement organizations). Stated in brief, the challenge 

has been to balance four often-conflicting needs in deciding on a strategy for the use and 

development of—in particular—armed MALE/HALE unmanned systems. 

First, France has required increased capabilities in the short term, as demanded by operations 

in which a clear ISR shortfall has been identified. Conversely, the technology is developing 

rapidly, and long-term requirements must be factored into the equation. That trade-off in 

itself complicates decision-making. 

Second, France is gifted with a large aerospace industry, where a number of companies 

individually or in various consortia ought to possess the capacity to compete for contracts to 

develop the needed capability. Managing that competition has proven difficult for more than 

one French government, however, and a range of examples of government-supported 

development programs exist, where the investment has not been capitalized as a result of 

shifting government policies and priorities.
145

 

Third, there is the issue of international cooperation. European defence cooperation has 

always been a French priority—both as a matter of principle and in order to ensure the 

volume necessary for making major defence development investments economically viable. 

In the field of unmanned systems, France has actively sought European partners. The French 

had purchased the Canadian–British Midge in the 1970s, and French companies modified the 

Israeli Hunter system to meet French requirements in the 1990s. Already in 2006, the French 

engaged the Germans on a joint system (Spain and Italy were later included, and Turkey also 

discussed participation). This program—the Talarion—slowed to a halt in 2010, however, 

due to being more expensive and risky than anticipated.
146

 Talks with the UK on potential 

cooperation on the Watchkeeper program commenced almost simultaneously. Additionally, 

2012 witnessed new talks between France and Germany on a common MALE UAV 
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development program for the 2020–23 period together with an interim solution.
147

 These 

various attempts and initiatives seeking international cooperation are obviously made 

exceedingly complicated given conflicting operational requirement and the attempt to include 

the industrial interests of all parties involved. Still, as reflected in the conclusions of the 

European Council meeting of 19 20 December 2013, the development of unmanned 

capabilities is prioritized as an area for continued and expanded European cooperation.
148

 

Indeed, the fourth issue complicating French endeavors to develop unmanned capacity is 

precisely that of maintaining an independent defence industry—seen as a core part of French 

sovereignty. That comes at a substantial cost, however, when off-the-shelf solutions already 

exist. Indeed, as the French Delegate General for Armaments, Laurent Collet-Billon, 

explained,  

“the problem with the MALE UAV is simple; the first French proposal is 1.5 billion 

euros, while U.S. Predator drone would cost around 700 million euros. It seems to me 

that there is a contradiction for [French] industry [i.e., EADS] to ask the state to help 

export its equipment and, at the same time, submit a proposal to buy a product that 

costs 800 million more than rival [foreign products].”
149

 

These four conflicting needs have made it difficult for France to formulate the strategic, long-

term plans necessary for making and following through on its decisions concerning the 

development of unmanned capability. A number of research and demonstration projects exist 

in cooperation with other European states. The UK–France defence agreement of 2012 names 

a substantial number of unmanned systems for increased cooperation.
150

 Still, no new 

operational capability has materialized as a result of French efforts since 2006. Accordingly, 

as in the UK case, France decided in the spring of 2013 to purchase a number of American 

Reapers. Two of these were delivered before the end of 2013, as they were urgently needed 

to support current operations in Mali.
151

 At a later stage 10 more will follow, at a price of 

approximately $874,000,000.
152

 This figure does not cover the actual cost for France, as the 

system requires substantial modification for it to be integrated in the existing French 

infrastructure.
153

 

In sum, France is in a situation comparable to the UK. For a number of reasons, investments 

in development have been unable to indigenously provide the capabilities required by urgent 

operational needs. Consequently, the strategy has been to purchase a well-tested U.S. system. 
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This leaves France with a functioning high-end tactical system, as well as a range of lower-

end tactical systems. An indigenous and non-American capability will not be available before 

the next decade. Still, the development of unmanned systems is recognized as a central 

element in the 2013 French White Paper: Defence and National Security, and it argues these 

are fundamental both for the French use of armed force and for providing the knowledge 

necessary for France to make independent, “sovereign decisions.”
154

 Therefore, it seems safe 

to conclude that France will continue to focus on the development of unmanned 

capabilities—including armed and more stealthy systems—thus ensuring their survival and 

usability in a future and more contested airspace environment.  

Seen together, both the UK and France—together with other larger European countries—face 

similar challenges regarding UAVs and development and procurement options. On the one 

hand, immediate operational requirements drive individual countries toward off-the-shelf 

American or Israeli products—the two leaders in the world market. On the other hand, larger 

European countries are interested in investing in their own long-term solutions; however, 

economic pressures are driving them toward common joint development projects. Still as 

stated by a report by the German Institute for International and Security Affairs (SWP), there 

is “no consensus amongst the potential users on weaponry, size and design of a future 

European MALE UAV.”
155

 This lack of harmonized requirements will continuously inhibit 

European cooperation, as illustrated especially by the French case.  

3.4: The Danes and UAVs 

Denmark has had aerial drones in its inventory for almost 55 years—since 1958.
156

 It was not 

the most technologically advanced equipment and only served as targets for artillery and 

missile training. Today, Denmark has a target drone system—the Banshee—in service since 

1988.
157

 Throughout the Cold War and the 1990s, Danish policy makers avoided using these 

UAVs for purposes other than being shot down in target practice. 

After the Cold War, Danish political leaders across the political spectrum increasingly came 

to view the use of military force as a more normal and legitimate tool of statecraft. Indeed, 

Danish foreign policy can now be characterized as military activism, albeit in contexts where 

larger powers define the situations where force can be used and how it should be used.
158

 

Wherever Denmark has contributed units of soldiers to ground operations, fighter, or 

transport aircraft to air operations, or a command and support ship to maritime operations 

over the last decade, UAVs have therefore played an increasingly important role. In 
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Afghanistan, they provided the information necessary to conduct operations against the 

Taliban. In Libya, they provided the detailed, real-time targeting information necessary for 

Danish aircraft to find and hit their targets as well as the data necessary for maintaining 

command and control of Allied air operations.
159

 And off of the Horn of Africa, UAVs have 

helped patrol the waters in search of pirates.
160

 

Danish military and civilian policy makers have therefore been interested in increasing their 

understanding of the capabilities of UAVs and invested in these systems in the late 1990s to 

support Danish forces in the field.
161

 The first UAV Denmark acquired to assist in military 

operations was the Tårnfalken, an adapted version of the French Sperwer system. It was 

purchased because leaders in the Danish armed forces realized the value of tactical UAVs in 

low-intensity conflicts, like those in the Balkans. It was deemed important by military 

authorities ‘‘to be in on this from the beginning,’’
162

 showing how the Danish military had 

realized the future potential of UAVs in the late 1990s.  

The Tårnfalken was primarily intended for reconnaissance, targeting for artillery, and battle-

damage assessment.
163

 The Danish Air Force received the French UAV in 2001
164

 and 

handed it over to the Army for operational use in 2002. The Army received eight UAVs for 

operations and two for spare parts. On paper, the Tårnfalken appeared to be a capable tactical 

reconnaissance system with a 180 km range of operations. It was equipped with electro-

optical sensors for daylight operations and a passive infra-red sensor for night operations.
165

 

The Danish Army was confident that they had considered how to integrate the Tårnfalken 

into its operational concepts, including its use and maintenance. The Danish Army had 

realized that integrating the Tårnfalken required organizational adjustments, and a UAV unit 

was established under the Army Artillery Regiment to operate the system from Varde, 

Jutland.
 166

 The unit was to have 90 Army personnel in garrison and approximately 130 men 

when deployed.
167

 It was to reach full operational capability in 2009.
168

 Despite high hopes, 

the Tårnfalken never reached full operational capability and the program was terminated in 

2005.
169

 There are several reasons for this—highly publicized—failure. 

First, the system was still at a developmental stage and very few operational experiences 

existed. The manufacturer, Sagem, had yet to complete its own system integration. This led to 

high failure rates in many parts of the system and meant a critical need for spare parts that the 

producer was unable to meet.
170

 Both issues increased the risks associated with the system.  
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These risks were, however, compounded by how the system was integrated and operated. 

First, responsibility for the system was unclearly divided between Air Materiel Command, 

Tactical Air Command, and the Army’s Operational Command. This made decision-making 

and oversight complicated.
171

 Second, these organizations were geographically separated 

from one another, complicating communications. Third, it proved very difficult to recruit, 

train, and maintain a sufficient number of qualified personnel to operate the system. 

Accordingly, the unit responsible for operating Tårnfalken was never fully manned and 

lacked qualified personnel.
172

 There are several reasons for this, one of which is that the 

Army was responsible for defining the structure and number of positions in the unit, whereas 

the Air Force was responsible for recruiting and training personnel. Thus, no single command 

was solely responsible for properly manning the unit.
173

 Because the system itself was 

unreliable, the aircraft would often be grounded due to technical failures. This disrupted the 

training and certification for the unit. At other times, the aircraft would be airworthy, but then 

no qualified staff would be available to operate it—again making it difficult to certify the 

system for operational use. The lack of skilled personnel and high levels of accidents created 

a vicious circle, multiplying the significance of both problems.  

In sum, a very complex and accident-ridden aircraft without sufficient service agreements 

and reliable spare-parts deliveries, combined with a shortage of qualified staff and a complex 

project organization with unclear responsibility rendered it difficult to make the Tårnfalken 

operational. Combined with the financial costs, this led to the eventual termination of the 

project.  

In analyzing the project, Danish Government Auditors (Rigsrevisionen) concluded that the 

Danish defence forces did not adequately appreciate the complexity of operating an advanced 

UAV system or the resources and personnel required to operate it.
174

 When the Tårnfalken 

project was terminated, its remnants were sold to Canada to recoup some of the investment 

made.
175

 Canada was subsequently able to make the system operational and deployed it to 

Afghanistan with the 11 others that they had acquired directly from Sagem.
176

 Those aircraft 

flew 4,270 hours on over 1300 flights.
177

 Still, the Canadian Sperwer also encountered 

reliability problems in the field: six crashed and the Canadians began to consider acquiring a 

follow-on system.
178

 

Following the experience with Tårnfalken, the Danish defence forces purchased “about 12” 

new hand-launched mini-UAV, the Raven B, in 2007.
179

 The Raven B was much lighter and 
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smaller than the Tårnfalken but equipped with electro-optics that enabled all-day 

operations—albeit with a shorter range (10 km). The Raven B was deployed to Afghanistan 

to support the Danish Army units in Helmand in 2008.
180

 These units own and operate the 

Raven B themselves, thereby simplifying operations and maintenance issues. 

After what the Army describes as 4 years of successful operations,
181

 the Raven Bs have 

reached the end of their useful service life. The Danish armed forces have therefore replaced 

the Raven Bs with another mini-UAV, the PUMA AE. The PUMA is larger than the Raven B, 

equipped with better sensors, has an increased range (15 km), and can remain air-borne 

longer (2 hours). Moreover, it has the advantage of being able to use the same ground control 

stations as the Raven, and therefore required little change beyond the purchase of the 

airframe.
182

 The PUMA is used by several countries in Afghanistan and is a well-proven 

system.
183

 Additionally, the Raven has apparently also been used in anti-piracy operations,
184

 

and the Royal Danish Navy is currently operating the PUMA from its flexible support ship 

Esbern Snarre off the Horn of Africa.
185

 

Figure 3: The Raven B186      Figure 4: The PUMA UAV187 
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4. Conclusions 

Denmark has oriented its security policy toward being “an impeccable ally” to the United 

States and providing “the kind of output that NATO [is] calling for: deployable expeditionary 

forces that [are] sustainable in terms of national logistics and reinforcement and that could be 

put in harm’s way in the combat zones where NATO now need[s] to be engaged.”
188

 It has 

joined with the United States, the United Kingdom, and France in transforming its armed 

forces so that it can effectively play this role.
189

 

This transformation has been enabled by the development of technologies that have provided 

a vast improvement in the ability to find and precisely strike targets from great distances. 

This “revolution in military affairs” has had its most dramatic expression in airpower. But 

airpower alone has not been able to achieve the desired political results in many of the 

interventions undertaken by these Western allies. The stabilization and state-building 

missions of the past decade have accelerated the integration of ground and air operations.
190

 

Unmanned aerial vehicles have provided persistent surveillance that has enabled more 

effective and less hazardous ground operations, including those common in 

counterinsurgency.
191

 The tactical intelligence that these systems provide has been in high 

demand in these operations, and many NATO countries have therefore invested in either 

developing them or acquiring them off-the-shelf from others.  

The experiences of the United States, United Kingdom, France, and Denmark provide a 

number of lessons that can be used to consider future investments in UAV systems. These 

concern development versus acquisition and the adaptation of off-the-shelf systems, the role 

of mission requirements and the threat environment, integration of UAVs into existing 

military structures, and operational issues. 

Development versus Off-the-Shelf. The United States was the first mover in UAV 

development. It invested 60 years and untold billions of dollars to develop the technology 

that would enable manned aircraft to travel intercontinental distances, rockets to put satellites 

in orbit, systems to enable near-instantaneous intercontinental communications, omnipresent 

location systems, and the processing of vast amounts of information that could enable high 

levels of automation in aircraft. Many systems incorporated some of these technologies over 

this period. They matured in the late 1980s and were married together to enable long-distance 

precision reconnaissance and strike capabilities. UAVs represent a continuation of this 

revolution. Second-mover states, such as Great Britain and France, also undertook UAV 
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R&D, but their efforts were less successful. They have been able to develop mini and tactical 

systems, but with fewer capabilities than their American counterparts. Thus far, they been 

most successful achieving an operational capability when they have purchased systems 

developed by others off-the-shelf and adapted them to their own purposes. Given urgent 

operational requirements, they have most recently relied upon their relationship with the 

United States to acquire UAV capabilities off-the-shelf. The Danish experience has been with 

off-the-shelf UAV systems, which will likely continue to be the case in the foreseeable 

future. 

Mission Requirements and Threat Environment: The tasks that a military platform must 

accomplish and the conditions under which it must be used significantly impact its 

development and adoption. The Americans first conceived of UAVs as strategic 

reconnaissance platforms capable of spying on the Soviet Union. Such a mission set very 

high requirements for range, payload, and speed—even before considering the specific 

intelligence gathering equipment. Other capabilities did the job better, however, and the next 

hot war produced a different threat environment. The high threat environment posed by North 

Vietnamese air defences pushed the USAF to develop a means of saving pilots while still 

penetrating enemy air space and striking targets. Despite the increased capability developed 

for tactical UAVs, such as the Lightning Bug, when the next mission set was considered—

penetrating Warsaw Pact air defences in central Europe—UAVs were not yet capable 

enough. But UAVs became the system of choice when dealing with a low-intensity conflict, 

where air superiority could be assured and persistent reconnaissance was necessary to locate 

and fix small, moving targets, such as small units or individuals. Over the past decade, 

operational requirements drove the Americans, British, and French to procure UAV systems 

in numbers and at a pace that outstripped their original plans. Denmark, on the other hand, 

has relied upon the capabilities of its allies to supply the products produced by all but the 

mini-UAVs that assist Danish forces at the company level.
192

 Still, Danish requirements to 

exercise sovereignty over the Arctic have led it to consider substantial investments in tactical 

and strategic UAVs despite steep defence budget cuts.
193

 

Integration into Existing Structures: UAVs are, by definition, aerial vehicles; nonetheless, the 

air forces of these countries have not been the primary users or beneficiaries of UAV 

capabilities. In the case of the United States, the intelligence services bore the primary burden 

for the development of many of the underlying technologies throughout the Cold War. The 

USAF lost interest in UAV capabilities in the 1970s because other systems better performed 



29 
 

the service’s required missions. The U.S. Army became the primary beneficiary of UAV 

technology and thirsted for the tactical situational awareness that medium-altitude persistent 

systems such as the Hunter and Predator could provide. British and French ground forces 

also demanded such support from above, the latter after suffering 10 combat deaths in an 

ambush in Afghanistan. The RAF control the UK’s MALEs in Afghanistan and did so co-

located with the USAF so that they could learn how to integrate them into joint expeditionary 

operations. Danish ground forces in Afghanistan acquired and deployed the Raven B mini-

UAV themselves, its limited range and uses obviating the need for inter-service cooperation 

and coordination.  

Yet air forces and navies have also desired these capabilities—or at least to control their use 

in the field. Developing doctrine and an organization to allocate UAV systems, development, 

and acquisition in a manner that fairly serves all three services has proved challenging. So too 

has the development of an organization to house and operate UAVs as well as train operators 

and further develop concepts of operation and expertise.  

The Danish experience with the Tårnfalken especially shows the difficulties of building a 

joint unit to operate and maintain these systems. Danish operations with other forces in 

Afghanistan and Libya have provided some members of its armed forces some experience 

with UAV operations. But if Denmark is to acquire tactical or strategic UAVs for national 

use, the British experience working cooperatively with the United States to operate UAVs 

presents an apprenticeship model that its forces in Helmand have used to good effect.
194

 

Participation in multinational UAV ventures, such as the NATO Allied Ground Surveillance 

(AGS) program or together with Nordic partners in the Arctic, might also prove fruitful. 

Operational Issues. Finally, UAVs have only recently matured as a military capability—and 

then only for the first mover, who has spent over six decades working on the problem of 

integrating various advanced technologies into working systems. Still, they have not been 

designed with longevity in mind. UAVs are far more prone to accidents, equipment failures, 

communications glitches, and hostile fire than most manned aircraft—even when controlling 

for maturity of the platform in its development cycle. Aeronautical engineering can be 

complicated, and removing the man from the cockpit also removes the ability to 

instantaneously assess and adjust to environmental conditions and malfunctions. These craft 

operate best in ideal conditions: fair weather that is neither too hot nor too cold, not too 

windy, and where there is an absence of enemy fire. Under less-than-ideal conditions, UAVs 
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will be lost at a rate that is disproportionate to that of manned aircraft performing the same 

sorts of missions. 

As unmanned aerial vehicles are procured and developed by friendly states, neutrals, and 

adversaries, their potential to provide benefits and cause harm must be viewed objectively. 

UAVs are the next step in modern airpower’s long-range reconnaissance-precision strike 

complex in that they add the potential of persistence to the mix. The aircraft themselves, 

however, thus far represent a niche capability with inherent limits. They have proven difficult 

to develop, employ, maintain, and integrate into modern militaries. Only with tremendous 

effort have they been made into a usable and efficacious military capability. We can expect 

others attempting to develop and/or acquire UAVs to encounter similar difficulties. 

Such difficulties should temper expectations that the proliferation of UAVs will have a 

profound and systematic impact on the nature of warfare; or even complicate Western 

military operations to a significant degree. They should also temper the enthusiasm of Allied 

militaries to invest in the development of such capabilities in the expectation that they offer a 

less expensive alternative to other types of aircraft, such as fighter jets. To the degree that 

they perform useful functions and meet the mission requirements formed by the prevailing 

threat environment in a cost-effective manner, they should be pursued. But they do not offer a 

magic bullet to any particular military mission set, nor do they obviate the need to invest in a 

spectrum of air capabilities. The air forces of tomorrow will therefore look substantially like 

those of today, with unmanned capabilities complementing manned, just as fighters 

complement bombers, tankers, reconnaissance, electronic warfare, and other types of aircraft. 

 

 
 
 
 
 
 
 
 
 
 

 



31 
 

5. Notes 
 
1 Gary D. Solis, The Law of Armed Conflict: International Humanitarian Law in War, (Cambridge: Cambridge 
University Press, 2010), page 539. 

2 Robbin Laird, “French Libya Lessons Learned: Better Targeting, Flexible ROEs, Limits to Armed UAVs,” 
Breaking Defense (23 September 2011), available at http://breakingdefense.com/2011/09/french-libya-
lessons-learned-better-targeting-flexible-roes-l/, accessed 12 January 2014; Andrea Gilli, “Procurement 
Lessons from the War in Libya,” RUSI Defence Systems 15, 2 (October 2012); Anthony Etchells, “NATO Air 
Power: Lessons Learned from Libya,” Defence Viewpoints from the UK Defence Forum (27 December 2011), 
available at http://www.defenceviewpoints.co.uk/military-operations/reflections-on-op-unified-protector, 
accessed 12 January 2014.  

3 Anders Fogh Rasmussen, “NATO after Libya: The Atlantic Alliance in Austere Times,” Foreign Affairs 90, 4 
(July/August 2011), page 2.  

4 Elias Thorsson, “Enhedslisten Targets Drones,” The Copenhagen Post (17 April 2013); Katja Lindskov Jacobsen 
and Christa Moesgaard, “The Drone Debate in Denmark: We Need to Take a Stance,” The Copenhagen Post (1 
March 2013). 

5 Jesper Vangkilde, “Søren Pind: Obama bruger værre metoder end Bush,” Politikken (25 July 2012), available 
at http://politiken.dk/indland/ECE1698353/soeren-pind-obama-bruger-vaerre-metoder-end-bush/, accessed 
12 January 2014. 

6 Nick Haekkerup, “Ministerial Speech: F 24 Om brug af droner,” (11 April 2013), available at 
http://www.ft.dk/samling/20121/forespoergsel/f24/beh1/8/forhandling.htm?startItem=#nav, accessed 27 
November 2013), authors’ translation. 

7 Tom Shanker, “Obama Sends Armed Drones to Help NATO in Libya War,” The New York Times (21 April 2011), 
available at http://www.nytimes.com/2011/04/22/world/africa/22military.html?_r=0, accessed 20 November 
2013. 

8 Lord Jopling, “207 Cds 10 E Bis - Maritime Security: NATO and EU Roles and Co-Ordination,” Report to the 
NATO General Assembly (2010), available at http://www.nato-pa.int/default.asp?SHORTCUT=2087, accessed 3 
November 2013. 

9 Nick Haekkerup, “Ministerial Speech: F 24 Om brug af droner,” (11 April 2013). See also his comments in 
“Hard Danish Criticism of U.S. Drone Policy, But We Buy Drones,” Orientering (25 July 2012), available at 
http://www.dr.dk/P1/orientering/indslag/2012/07/25/153957_1_1_1_1_1_1_1_1.htm, accessed 27 
November 2013. 

10 Agreement on Defence, 2013–2017, (Copenhagen: Ministry of Defence, 30 November 2012), page 15, 
available (in Danish) at http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-
2017a.pdf, accessed 27 November 2013. 

11 Flemming Pradhan-Blach, Kristian Søby Kristensen, and Gary Schaub, Jr., Unmanned and Unarmed: On the 
Future Use of Unmanned Aerial Systems in the Danish Armed Forces, (Copenhagen: Centre for Military Studies, 
December 2013). These considerations include the tasks that UAVs are best-suited to perform, the costs 
associated with the entire UAV system, and the operational, doctrinal, and other challenges that must be 
addressed to integrate UAV capabilities into the Danish armed forces. 

12 Peter Viggo Jakobsen and Karsten Jakob Møller, “Good News: Libya and the Danish Way of War,” in Nanna 
Hvidt and Hans Mouritzen, editors, Danish Foreign Policy Handbook, (Copenhagen: Danish Institute for 
International Studies, 2012), page 107. 

13 Edward N. Luttwak, “Toward Post-Heroic Warfare,” Foreign Affairs 74, 3 (May/June 1995). 

 

http://breakingdefense.com/2011/09/french-libya-lessons-learned-better-targeting-flexible-roes-l/
http://breakingdefense.com/2011/09/french-libya-lessons-learned-better-targeting-flexible-roes-l/
http://www.defenceviewpoints.co.uk/military-operations/reflections-on-op-unified-protector
http://politiken.dk/indland/ECE1698353/soeren-pind-obama-bruger-vaerre-metoder-end-bush/
http://www.ft.dk/samling/20121/forespoergsel/f24/beh1/8/forhandling.htm?startItem=#nav
http://www.nytimes.com/2011/04/22/world/africa/22military.html?_r=0
http://www.nato-pa.int/default.asp?shortcut=2087
http://www.dr.dk/P1/orientering/indslag/2012/07/25/153957_1_1_1_1_1_1_1_1.htm
http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf
http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf


32 
 

 
14 William J. Perry, “Desert Storm and Deterrence,” Foreign Affairs 70, 4 (Fall 1991), page 67. 

15 Eliot A. Cohen, “The Mystique of U.S. Air Power,” Foreign Affairs 73,1 (January–February 1994), pages 110–
111. 

16 Cohen, “The Mystique of U.S. Air Power,” page 111; Robert A. Pape, “The True Worth of Airpower,” Foreign 
Affairs 83, 2 (March/April 2004), page 121. 

17 Cohen, “The Mystique of U.S. Air Power,” page 111. 

18 National Guard Bureau, The Operation Desert Shield/Desert Storm Timeline, (Washington: U.S. Department 
of Defense, 8 August 2000), available at http://www.defense.gov/news/newsarticle.aspx?id=45404, accessed 
22 September 2013. 

19 National Guard Bureau, The Operation Desert Shield/Desert Storm Timeline. 

20 Michael J. Mazarr, The Revolution in Military Affairs: A Framework for Defense Planning, (Carlisle: Strategic 
Studies Institute, 10 June 1994); William A. Owens, “The American Revolution in Military Affairs,” Joint Force 
Quarterly (Winter 1995–96); Barry D. Watts, The Maturing Revolution in Military Affairs, (Washington: Center 
for Strategic and Budgetary Assessments, 2011). 

21 Cohen, “The Mystique of U.S. Air Power,” page 112. 

22 John A. Warden, III, “Success in Modern War: A Response to Robert Pape’s Bombing to Win,” Security 
Studies 7, 2 (Winter 1997/98); David A. Deptula, “Firing For Effects,” Air Force Magazine (April 2001). 

23 Pape, “The True Worth of Airpower.” 

24 Benjamin S. Lambeth, The Transformation of American Air Power, (Ithaca: Cornell University Press, 2000), 
page 195. 

25 Stephen Biddle, “Afghanistan and the Future of Warfare,” Foreign Affairs 82, 2 (March/April 2003). 

26 General Accountability Office, Nonproliferation: Agencies Could Improve Information Sharing and End-Use 
Monitoring on Unmanned Aerial Vehicle Exports. GAO-12-536, (Washington: General Accountability Office, July 
2012), page 0. 

27 Hamza Hendawi, “Israel: Hezbollah Drone Attacks Warship,” The Washington Post (14 July 2006); William M. 
Arkin, Divining Victory: Airpower in the 2006 Israel-Hezbollah War, (Maxwell AFB: Air University Press, August 
2007), page 29. 

28 Department of Defense, Joint Publication 1-02: Department of Defense Dictionary of Military and Associated 
Terms, (Washington: Department of Defense, 8 November 2010, as amended through 31 January 2011). 

29 Department of Defense, Joint Publication 1-02: Department of Defense Dictionary of Military and Associated 
Terms. 

30 General Accountability Office, Nonproliferation, page 4, Figure 1.  

31 General Accountability Office, Nonproliferation, page 4, Figure 1.  

32 Thomas P. Ehrhard, Air Force UAVs: The Secret History, (Arlington, VA: The Mitchell Institute for Airpower 
Studies, July 2010), page 25; Bernard Kempinski with David Arthur, Policy Options for Unmanned Aircraft 
Systems, (Washington: Congressional Budget Officer, June 2011), page 31; Lambeth, The Transformation of 
American Airpower, page 195. 

33 Ehrhard, Air Force UAVs, page 25. 

 

http://www.defense.gov/news/newsarticle.aspx?id=45404


33 
 

 
34 Thomas Parrish, The Cold War Encyclopedia, (New York: Henry Holt and Company, 1996), pages 321–322. 

35 Scott Shane and David Sanger, “Drone Crash in Iran Reveals Secret U.S. Surveillance Effort,” New York Times 
(7 December 2011). 

36 Kempinski with Arthur, Policy Options for Unmanned Aircraft Systems, pages 29–30. 

37 Kempinski with Arthur, Policy Options for Unmanned Aircraft Systems, page 29. 

38 Kempinski with Arthur, Policy Options for Unmanned Aircraft Systems, page 31. 

39 Daniel L. Haulman, “U.S. Unmanned Aerial Vehicles in Combat, 1991–2003,” (Maxwell AFB: Air Force 
Historical Research Agency, 9 June 2003), page 6. 

40 The British Army, “Artillery: Phoenix Unmanned Ariel Vehicle (UAV)—No Longer in Service,” available at 
http://www.armedforces.co.uk/army/listings/l0099.html, accessed 16 October 2013. 

41 At least for the British Royal Air Force. See Air Vice Marshall Jon Lamonte, Chief of Staff, Policy and Plans, 
RAF, “The Future of UAVs: Concepts and Considerations,” RUSI Air Power conference, 19–20 October 2009, 
cited by Louisa Brooke-Holland, “Unmanned Aerial Vehicles (Drones): An Introduction,” Standard Note 
SN06493, (London: House of Commons Library, 25 April 2013), page 3, note 1. 

42 Stephen Peter Rosen, Winning the Next War: Innovation and the Modern Military, (Ithaca: Cornell University 
Press, 1991). 

43 Barry R. Posen, The Sources of Military Doctrine: France, Britain, and Germany Between the World Wars, 
(Ithaca: Cornell University Press, 1984). 

44 Jeremiah Gertler, U.S. Unmanned Aerial Systems. CRS Report for Congress, (Washington: Congressional 
Research Service, 3 January 2012), page 1. 

45 Bob Woodward, Bush at War, (New York: Simon and Schuster, 2002), page 223. 

46 For instance, the Soviet cartographers “deliberately falsified virtually all public maps of the country, 
misplacing rivers and streets, distorting boundaries and omitting geographical features … since the time of 
Stalin. Western experts said the maps apparently were distorted out of fear of aerial bombing or foreign 
intelligence operations,” (Bill Keller, “Soviet Aide Admits Maps were Faked for 50 Years,” The New York Times 
(3 September 1988)). 

47 Ehrhard, Air Force UAVs, page 6. 

48 Ehrhard, Air Force UAVs, page 6. 

49 Jon Jason Rosenwasser, Governance Structure and Weapon Innovation: The Case of Unmanned Aerial 
Vehicles, PhD Dissertation, (Boston: Tufts University, 2004), page 2. 

50 Ehrhard, Air Force UAVs, pages 23–24. 

51 Ehrhard, Air Force UAVs, page 24; Rosenwasser, Governance Structure and Weapon Innovation, page 3. 

52 Ehrhard, Air Force UAVs, page 26. 

53 Ehrhard, Air Force UAVs, page 28. 

54 Rosenwasser, Governance Structure and Weapon Innovation, page 3. 

55 Ehrhard, Air Force UAVs, page 25. 

 

http://www.armedforces.co.uk/army/listings/l0099.html


34 
 

 
56 Ehrhard, Air Force UAVs, page 25. 

57 Ehrhard, Air Force UAVs, page 29. 

58 Ehrhard, Air Force UAVs, page 30. 

59 Ehrhard, Air Force UAVs, pages 30–31. 

60 Ehrhard, Air Force UAVs, page 32. 

61 Ehrhard, Air Force UAVs, page 34. 

62 Ehrhard, Air Force UAVs, pages 34–35. 

63 Ehrhard, Air Force UAVs, page 35. 

64 Ehrhard, Air Force UAVs, page 47. 

65 The U.S. Navy, Marine Corps, and Army flew 522 sorties with Pioneer UAVs. Indeed, in one famous episode, 
a group of Iraqi soldiers surrendered to a Pioneer (Ted Shelsby, “Iraqi soldiers surrender to AAI’s Drones,” The 
Baltimore Sun (2 March 1991)). 

66 In Operation Deliberate Force, the U.S. Army’s “Gnat 750 attempted 12 launches and flew seven successful 
flights,” while the USAF’s Predator “launched 15 flights (17 were attempted), 12 of which were effective,” 
(Richard L. Sargent, “Aircraft Used in Deliberate Force,” in Robert C. Owen, editor, Deliberate Force: A Case 
Study in Effective Air Campaigning. Final Report of the Air University Balkans Air Campaign Study, (Maxwell Air 
Force Base, AL: Air University Press, January 2000), pages 227–228. 

67 Haulman, “U.S. Unmanned Aerial Vehicles,” page 9. 

68 Ehrhard, Air Force UAVs, page 50. 

69 Bill Yenne, Attack of the Drones: A History of Unmanned Aerial Combat, (St. Paul: Zenith Press, 2004), page 
63. 

70 Ehrhard, Air Force UAVs, pages 50–51; Yenne, Attack of the Drones, page 41. 

71 Ehrhard, Air Force UAVs, page 52. 

72 Lambeth, The Transformation of American Airpower, page 195. 

73 Haulman, “U.S. Unmanned Aerial Vehicles,” pages 4–5. 

74 Richard J. Newman, “The Little Predator that Could: It is Not Yet Officially Operational, But it Proved Itself in 
Afghanistan,” Air Force Magazine (March 2002), page 50. 

75 Ehrhard, Air Force UAVs, page 54. 

76 Gertler, U.S. Unmanned Aerial Systems, page 36. 

77 Glenn W. Goodman, Jr., “UAVs Come of Age,” The ISR Journal (July 2002), page 24. 

78 Ehrhard, Air Force UAVs, page 54. 

79 Gertler, U.S. Unmanned Aerial Systems, page 37; U.S. Air Force, “RQ-4 Global Hawk,” (16 October 2008), 
available at http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104516/rq-4-global-hawk.aspx, 
accessed 23 September 2013. 

 

 

http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104516/rq-4-global-hawk.aspx


35 
 

 
80 Jeff Donnithorne, “Tinted Blue: Air Force Culture and American Civil-Military Relations,” Strategic Studies 
Quarterly 4, 4 (Winter 2010), page 120. 

81 Donnithorne, “Tinted Blue,” pages 122–125; Michael C. Sirak, “The Wynne Outbrief,” Air Force Magazine 
(September 2008). 

82 Karen Walker, “The Right Direction—Firing of Wynne, Moseley Allows Gates to Select Leadership to Get Air 
Force Back on Track,” Air Force Times (16 June 2008); Sirak, “The Wynne Outbrief”; “Wynne Speaks Out,” Air 
Force Times (21 July 2008); “Moseley: We Need a Failsafe to Human Error,” Air Force Times (9 June 2008). 

83 David Deptula, “Air Force Unmanned Aerial System (UAS) Flight Plan 2009–2047,” Briefing (undated), slide 2, 
available at http://www.avcs-au.com/library/files/markets/090724.pdf, accessed 9 January 2014. 

84 Gertler, U.S. Unmanned Aerial Systems, page 2. 

85 Department of Defense, Unmanned Systems Integrated Roadmap FY2011–2036, (Washington: Department 
of Defense, October 2011), page 22, available at 
http://www.defenseinnovationmarketplace.mil/resources/UnmannedSystemsIntegratedRoadmapFY2011.pdf, 
accessed 28 September 2013. 

86 Department of Defense, Unmanned Systems Integrated Roadmap FY2011–2036. 

87 Christopher Drew, “Drones are Weapons of Choice in Fighting Qaeda,” The New York Times (17 March 2009). 

88 Brendan McGarry, “Drones Most Accident-Prone U.S. Air Force Craft: BGOV Barometer,” Bloomberg (18 June 
2012). 

89 McGarry, “Drones Most Accident-Prone U.S. Air Force Craft.” 

90 Gertler, U.S. Unmanned Aerial Systems, page 19. 

91 Office of the Under Secretary of Defense (Comptroller)/Chief Financial Officer, Program Acquisition Costs by 
Weapon System, (Washington: Department of Defense, April 2013), page 4. 

92 Office of the Under Secretary of Defense (Comptroller)/Chief Financial Officer, Program Acquisition Costs by 
Weapon System, page 4. 

93 Gertler, U.S. Unmanned Aerial Systems, page 2. 

94 House of Commons Defence Committee, The Contribution of Unmanned Aerial Vehicles to ISTAR Capability: 
Government Response to the Committee’s Thirteenth Report of Session 2007–08. Twelfth Special Report of 
Session 2007–08. HC 1087, (London: The Stationary Office Limited, 5 November 2008), pages 3–4. 

95 “U.S. Air Force Fact Sheet: Radioplane/Northrop MQM-57 Falconer,” National Museum of the US Air Force 
(22 October 2013), available at http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684, 
accessed 22 October 2013. Of note, the Radioplane has a star-studded background. RAF pilot and Hollywood 
actor Reginald Denny acquired the company that produced them in the 1930s, and Marilyn Monroe was 
discovered working on a Radioplane assembly line by a U.S. Army photographer in 1944, who suggested that 
she take up modeling as a career (“Radioplane OQ-2,” Wikipedia, available at 
http://en.wikipedia.org/wiki/Radioplane_OQ-2. 

96 “U.S. Air Force Fact Sheet: Radioplane/Northrop MQM-57 Falconer,” National Museum of the US Air Force, 
available at http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684, accessed 17 October 2013. 

 

http://www.avcs-au.com/library/files/markets/090724.pdf
http://www.defenseinnovationmarketplace.mil/resources/UnmannedSystemsIntegratedRoadmapFY2011.pdf
http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684
http://en.wikipedia.org/wiki/Radioplane_OQ-2
http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684


36 
 

 
97 Steven J. Zalgoda, Unmanned Aerial Vehicles: Robotic Air Warfare 1917–2007, (Oxford: Osprey, 2008), page 
24. The West Germans transferred their inventory of CL-89 Midges to Turkey when they were retired. 

98 “Canadair CL-89,” Wikipedia, available at http://en.wikipedia.org/wiki/Canadair_CL-89, accessed 17 October 
2013. 

99 John Van Wingen and Herbert K. Tillema, “British Military Intervention after World War II: Militance in a 
Second-Rank Power,” Journal of Peace Research 17, 4 (December 1980). 

100 Tim Ripley, British Army Aviation in Action: Kosovo to Libya, (Pen & Sword Military Books, 2011), page 55. 

101 United Kingdom House of Commons, “Statement of Mr. Speller, Unmanned Aerial Vehicles (Balkans),” (13 
November 2000), available at 
http://www.publications.parliament.uk/pa/cm199900/cmhansrd/vo001113/text/01113w03.htm, accessed 16 
October 2013. 

102 Gordon Adams, Guy Ben-Ari, John Logsdon, and Ray Williamson, Bridging the Gap: European C4ISR 
Capabilities and Transatlantic Interoperability, (Washington: National Defense University Center for 
Technology and National Security Policy, October 2004), page 38; Craig Hoyle, “Where Are All the 
Watchkeepers?” The DEW Line (16 April 2013), available at http://www.flightglobal.com/blogs/the-
dewline/2013/04/where-are-all-the-watchkeepers/, accessed 16 October 2013. 

103 House of Commons, “House of Commons Hansard Answers for 11 Jul 2002 (pt 16) Phoenix,” Parliamentary 
Business, (11 July 2002), available at 
http://www.publications.parliament.uk/pa/cm200102/cmhansrd/vo020711/text/20711w16.htm, accessed 17 
October 2013. 

104 “Phoenix Battlefield Surveillance UAV, United Kingdom,” army-technology.com, available at 
http://www.army-technology.com/projects/phoenixuav/, accessed 16 October 2013. 

105 House of Commons, “House of Commons Hansard Answers for 17 July 2006 (pt 0043) Phoenix UAV,” 
Parliamentary Business, (11 July 2002), available at 
http://www.publications.parliament.uk/pa/cm200506/cmhansrd/vo060717/text/60717w0043.htm, accessed 
17 October 2013. 

106 John A. Tirpak, “Rise of the Reaper,” Air Force Magazine (February 2008), page 37. 

107 House of Commons Defence Committee, The Contribution of Unmanned Aerial Vehicles to ISTAR Capability, 
page 5. 

108 Nick Hopkins, “UK starts Controlling Drones in Afghanistan from British Soil,” The Guardian (25 April 2013), 
available at http://www.theguardian.com/world/2013/apr/25/uk-controlling-drones-afghanistan-britain, 
accessed 17 October 2013. 

109 Depending on sources: Louisa Brooke-Holland, Unmanned Aerial Vehicles (Drones): An Introduction. House 
of Commons Library, Standard Note 06493, (April 2013), http://www.parliament.uk/briefing-papers/SN06493, 
page 8 names 2010 as target, whereas Ministry of Defence, Joint Doctrine Note 2/11 The UK Approach to 
Unmanned Aircraft Systems, (Shrivenham: The Development, Concepts and Doctrine Centre, 30 March 2011), 
page 4-4, available at 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/33711/20110505JDN_211_
UAS_v2U.pdf, accessed13 January 2014. 

110 Hoyle, “Where Are All the Watchkeepers?” 

111 Joint Doctrine Note 2/11 The UK Approach to Unmanned Aircraft Systems, page 4–4 

 

http://www.publications.parliament.uk/pa/cm199900/cmhansrd/vo001113/text/01113w03.htm
http://www.flightglobal.com/blogs/the-dewline/2013/04/where-are-all-the-watchkeepers/
http://www.flightglobal.com/blogs/the-dewline/2013/04/where-are-all-the-watchkeepers/
http://www.publications.parliament.uk/pa/cm200102/cmhansrd/vo020711/text/20711w16.htm
http://www.army-technology.com/projects/phoenixuav/
http://www.publications.parliament.uk/pa/cm200506/cmhansrd/vo060717/text/60717w0043.htm
http://www.parliament.uk/briefing-papers/SN06493
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/33711/20110505JDN_211_UAS_v2U.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/33711/20110505JDN_211_UAS_v2U.pdf


37 
 

 
112 Nick Hopkins, “Britain’s Military Drones Spending Tops £2bn,” The Guardian (26 September 2012), available 
at http://www.theguardian.com/world/2012/sep/26/drone-spending-britain-tops-2bn, accessed 12 January 
2014. 

113 Brooke-Holland, Unmanned Aerial Vehicles (Drones), page 8. 

114 Ministry of Defence, Joint Doctrine Note 2/11 The UK Approach to Unmanned Aircraft Systems, pages 4–7, 
4–8. 

115 Ministry of Defence, Joint Doctrine Note 2/11 The UK Approach to Unmanned Aircraft Systems, pages 3–1 
and 1–1. 

116 Brooke-Holland, Unmanned Aerial Vehicles (Drones), page 4. 

117 Brooke-Holland, Unmanned Aerial Vehicles (Drones), page 4. 

118 Brooke-Holland, Unmanned Aerial Vehicles (Drones), page 4. 

119 Brooke-Holland, Unmanned Aerial Vehicles (Drones), page 5. 

120Royal Navy, “Royal Navy Gets Eagle Eyes in £30M Deal for Unmanned Planes,” available at 
http://www.royalnavy.mod.uk/News-and-Events/Latest-News/2013/June/20/130620-Royal-Navy-gets-Eagle-
eyes, accessed 12 January 2014. 

121 Defence Insider, “The Royal Navy and Unmanned Systems,” Think Defence (10 August 2013), available at 
http://www.thinkdefence.co.uk/2013/08/the-royal-navy-and-unmanned-systems/, accessed 12 January 2014. 

122 Brooke-Holland, Unmanned Aerial Vehicles (Drones), page 7. The Reaper program alone accounts for 
£506,000,000. 

123 “Unmanned Future: The Next Era of European Aerospace?” Strategic Comments 17, 5 (2011), pages 1–3. 

124 Ministry of Defence, Joint Doctrine Note 2/11: The UK Approach to Unmanned Aircraft Systems, page 4–4. 

125 “The Drone R 20: The First Drone of French Manufacture,” Base Documentaire Artillerie—BAS’ ART, 
available at http://basart.artillerie.asso.fr/article.php3?id_article=1110, accessed 21 October 2013. 

126 Ocean Zubeldia, “L’armée française et l’utilisation des drones dans les missions de reconnaissance, de 1960 
au conflit du Kosovo,” Revue Historique des Armáes 261 (2010), pages 64 and 69.  

127 Zubeldia, “L’armée française et l’utilisation des drones,” page 65. 

128 Zubeldia, “L’armée française et l’utilisation des drones,” page 65. 

129 Zubeldia, “L’armée française et l’utilisation des drones,” page 65. 

130 John E. Peters, Stuart Johnson, Nora Bensahel, Timothy Liston, and Traci Williams, European Contributions 
to Operation Allied Force: Implications for Transatlantic Cooperation. MR-1391-AF, (Santa Monica: RAND, 
2001), page 19; French Air Force, “French Air Force Details UAV Operations, Plans,” defense-aerospace.com (1 
September 2010), available at http://www.defense-aerospace.com/article-view/feature/117835/french-uav-
operations-in-afghanistan.html, accessed 21 October 2013. 

131 Zubeldia, “L’armée française et l’utilisation des drones,” page 69. 

132 French Air Force, “French Air Force Details UAV Operations, Plans.” 

133 Pierre Tran, “French Have Lost 12 Sperwer UAVs in Afghanistan,” Defense News (28 June 2012). 

 

http://www.theguardian.com/world/2012/sep/26/drone-spending-britain-tops-2bn
http://www.royalnavy.mod.uk/News-and-Events/Latest-News/2013/June/20/130620-Royal-Navy-gets-Eagle-eyes
http://www.royalnavy.mod.uk/News-and-Events/Latest-News/2013/June/20/130620-Royal-Navy-gets-Eagle-eyes
http://www.thinkdefence.co.uk/2013/08/the-royal-navy-and-unmanned-systems/
http://basart.artillerie.asso.fr/article.php3?id_article=1110
http://www.defense-aerospace.com/article-view/feature/117835/french-uav-operations-in-afghanistan.html
http://www.defense-aerospace.com/article-view/feature/117835/french-uav-operations-in-afghanistan.html


38 
 

 
134 Tran, “French Have Lost 12 Sperwer UAVs in Afghanistan.” 

135 Tran, “French Have Lost 12 Sperwer UAVs in Afghanistan.” 

136 “Harfang MALE Unmanned Aerial Vehicle (UAV), France” airforce-technology.com, available at 
http://www.airforce-technology.com/projects/harfang-drone/, accessed 12 January 2014. 

137 French Air Force, “French Air Force Details UAV Operations, Plans.” 

138 Robert Wall, “French Harfang Checks Out of Afghanistan,” Aviation Week Ares Blog (27 February 2012), 
available at http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-
01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-9dbc-466a-87c7-
19ff1d2b67ef, accessed 21 October 2013. 

139 Chris Pocock, “Reapers Displacing French and Maybe German Herons,” Aviation International News (4 
October 2013), available at http://ainonline.com/aviation-news/ain-defense-perspective/2013-10-04/reapers-
displacing-french-and-maybe-german-herons, accessed 21 October 2013. 

140 Pocock, “Reapers Displacing French and Maybe German Herons.” 

141 Pocock, “Reapers Displacing French and Maybe German Herons.” 

142 Michel Cabirol, “Drones: l'histoire d'un incroyable fiasco français,” La Tribune (30 May 2013), available 
(translated from French) at http://www.latribune.fr/entreprises-finance/industrie/aeronautique-
defense/20130523trib000766150/drones-l-histoire-d-un-incroyable-fiasco-francais.html, accessed 21 October 
2013. 

143 Pocock, “Reapers Displacing French and Maybe German Herons.” 

144 Defense Industry Daily Staff, “Apres Harfung: France’s Next High-End UAVs,” Defense Industry Daily (21 
November 2013), available at http://www.defenseindustrydaily.com/apres-harfang-frances-next-high-end-
uav-06451/, accessed 12 January 2014. 

145 Cabirol, “Drones: l’histoire d’un incroyable fiasco français.” 

146 Cabirol, “Drones: l’histoire d’un incroyable fiasco français.” 

147 Cabirol, “Drones: l’histoire d’un incroyable fiasco français.” 

148 European Council, “European Council Conclusions on Common Security and Defense Policy,” (Brussels: 
European Council, 19 December 2013), available at 
http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/ec/140214.pdf, accessed 11 January 
2013.  

149 Cabirol, “Drones: l’histoire d’un incroyable fiasco français.”  

150 “UK-France Declaration on Security and Defence,” (London: Prime Minister’s Office, 17 February 2012), 
Available at https://www.gov.uk/government/news/uk-france-declaration-on-security-and-defence, accessed 
12 January 2014. 

151“La France va rapidement acheter des drones aux américains,” LA Tribune (19 May 2013) 
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130519trib000765320/la-
france-va-rapidement-acheter-des-drones-aux-americains-.html. 

 

 

http://www.airforce-technology.com/projects/harfang-drone/
http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-9dbc-466a-87c7-19ff1d2b67ef
http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-9dbc-466a-87c7-19ff1d2b67ef
http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-9dbc-466a-87c7-19ff1d2b67ef
http://ainonline.com/aviation-news/ain-defense-perspective/2013-10-04/reapers-displacing-french-and-maybe-german-herons
http://ainonline.com/aviation-news/ain-defense-perspective/2013-10-04/reapers-displacing-french-and-maybe-german-herons
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130523trib000766150/drones-l-histoire-d-un-incroyable-fiasco-francais.html
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130523trib000766150/drones-l-histoire-d-un-incroyable-fiasco-francais.html
http://www.defenseindustrydaily.com/apres-harfang-frances-next-high-end-uav-06451/
http://www.defenseindustrydaily.com/apres-harfang-frances-next-high-end-uav-06451/
http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/ec/140214.pdf
https://www.gov.uk/government/news/uk-france-declaration-on-security-and-defence
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130519trib000765320/la-france-va-rapidement-acheter-des-drones-aux-americains-.html
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130519trib000765320/la-france-va-rapidement-acheter-des-drones-aux-americains-.html


39 
 

 
152 Agence France-Presse, “Congress OKs Deal to Sell Reaper Drones to France,” The Raw Story (15 July 2013), 
available at http://www.rawstory.com/rs/2013/07/15/congress-oks-deal-to-sell-reaper-drones-to-france/, 
accessed 12 January 2014.  

153 Cabirol, “Drones: l’histoire d’un incroyable fiasco français.” 

154 Ministry of Defence, White Paper: Defence and National Security 2013, (Paris: Direction de L’information 
Légale et Administrative, 2013), page 130. 

155 Marcel Dickow and Hilmar Linnenkamp, “Combat Drones Killing Drones: A Plea Against Flying Robots,” SWP 
Comments 4 (February 2013). 

156 ASO, “Nye Dronetyper på Søværnets Våbenskole, Artillerikursus Sjaellands Odde,” Søværns-orientering, no. 
9/88 (24 May 1988), pages 1–3, available at http://www.marinehist.dk/SVNORI/SVNORI-1988-09.pdf, accessed 
2 October 2013. 

157 “Nye Dronetyper på Søværnets Våbenskole, Artillerikursus Sjællands Odde.” 

158 Krisitan Søby Kristensen, Danmark i Krig: Demokrati, Strategi og Politik i Den Militære Aktivisme, 
(Copenhagen: DJØF Publishing, 2013); Sten Rynning, “Denmark as a Strategic Actor? Danish Security Policy 
after 11 September,” in Per Carlsen and Hans Mourizen, editors, Danish Foreign Policy Yearbook 2003, 
(Copenhagen: Danish Institute for International Studies, 2003); Jakobsen and Møller, “Good News.”  

159 Rui Romao, “Targeting and Adaptation in Combat: Examining the Libya Case,” Baltic Security and Defence 
Review 15, 1 (2013), page 15. 

160 Jopling, “207 Cds 10 E Bis – Maritime Security: NATO and EU Roles and Co-Ordination.” 

161 Finansudvalget (The Finance Committee in Parliament) signed an act instructing the armed forces to invest 
and acquire a UAV system in 1998 (Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og 
afvikling af Tårnfalken, RB A302/06, (Copenhagen: Rigsrevisionen, May 2006), page 5). 

162 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, page 8. 

163 Forsvarskommandoen, Rapport vedr. Undersøgelse af UAV “Tårnfalken”, (Copenhagen: 
Forsvarskommandoen, June 2005), page 9, available at 
http://www.fmn.dk/SiteCollectionDocuments/FKO/T%C3%A5rnfalken/Endelig_unders%C3%B8gelsesrapport_
af_2_juni_2005.pdf, accessed 14 January 2014. 

164 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, page 5. 

165 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, page 5. 

166 Forsvarskommandoen, Rapport vedr. Undersøgelse af UAV “Tårnfalken”, page 21. 

167 Forsvarskommandoen, Rapport vedr. Undersøgelse af UAV “Tårnfalken”, pages 11–12. 

168 Forsvarskommandoen, Rapport vedr. Undersøgelse af UAV “Tårnfalken”, page 20. 

169 Forsvarskommandoen, Rapport vedr. Undersøgelse af UAV “Tårnfalken”, page 53. 

170 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, pages 16–
23. 

171 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, pages 30–
31. 

 

http://www.rawstory.com/rs/2013/07/15/congress-oks-deal-to-sell-reaper-drones-to-france/
http://www.marinehist.dk/svnori/svnori-1988-09.pdf
http://www.fmn.dk/SiteCollectionDocuments/FKO/T%C3%A5rnfalken/Endelig_unders%C3%B8gelsesrapport_af_2_juni_2005.pdf
http://www.fmn.dk/SiteCollectionDocuments/FKO/T%C3%A5rnfalken/Endelig_unders%C3%B8gelsesrapport_af_2_juni_2005.pdf


40 
 

 
172 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, pages 30–
33. 

173 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, page 31. 

174 Rigsrevisionen, Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af Tårnfalken, pages 32–
33. 

175 Nicolai Østergaard, “Tårnfalken solgt til Canada,” Ingeniøren (30 August 2006), available at 
http://ing.dk/artikel/tarnfalken-solgt-til-canada-72834, accessed 24 September 2013. 

176 LdDefence, “Sperwer Takes a Final Dive,” RP Defence (15 March 2012), available at http://rpdefense.over-
blog.com/article-sperwer-takes-a-final-dive-101657724.html, accessed 7 November 2013.  

177 The Shepherd News Team, “Sperwer’s Time with the Canadian Forces Draws to a Close,” UV Online (22 May 
2009), available at http://www.shephardmedia.com/news/uv-online/sperwers-time-with-the-canadian-forces-
d/, accessed 7 November 2013. 

178 Nicolai Østergaard, “Canada døjer med nedstyrtende Tårnfalke i Afghanistan,” Ingeniøren (30 August 2006), 
http://ing.dk/artikel/canada-dojer-med-nedstyrtende-tarnfalke-i-afghanistan-84132, accessed 24 September 
2013; “Background—Tactical UAV—CU-161 Sperwer Development,” Canadian American Strategic Review, 
available at http://www.casr.ca/bg-uav-cu161deployment.htm, accessed 7 November 2013. 

179 Kent Krøyer, “Forsvaret køber ultra-billige spionflyefter Tårnfalken-skandalen,” Ingeniøren (20 August 
2007), http://ing.dk/artikel/forsvaret-kober-ultra-billige-spionfly-efter-tarnfalken-skandalen-81665, accessed 
25 September 2013. 

180 Hærens Operative Kommando, “Øjne i ørkenen, AFGHANISTAN: Forsvarets nye ubemandede 
overvågningsfly Raven er en succes i Helmand-provinsen,” (30 May 2008), available at 
http://forsvaret.dk/HOK/Nyt%20og%20Presse/ISAF/Pages/oejneioerkenen.aspx, accessed 25 September 2013. 

181 Forsvaret Materieltjeneste, “Forsvaret anskaffer en ny mini-drone,” (13 June 2012), available at 
http://forsvaret.dk/FMT/Nyt%20og%20Presse/Pages/nyminiUAS.aspx, accessed 6 November 2013. 

182 Aerovironment, “PUMA AE,” manufacturer’s fact sheet, available at 
http://www.avinc.com/downloads/PumaAE_0910.pdf, accessed 22 October 2013. 

183 Forsvarets Materieltjeneste, “Forsvaret anskaffer en ny mini-drone,” (13 June 2012), available at 
http://forsvaret.dk/FMT/Nyt%20og%20Presse/Pages/nyminiUAS.aspx, accessed 25 September 2013. 

184 Johnny E. Balsved, “Accident reveals use of Surveillance Drones off the Coast of Africa,” available at 
http://www.navalhistory.dk/english/navynews/2008/0315_dronesonboardthetis.htm, accessed 12 January 
2014. 

185Forsvaret, “Lille drone er god hjælp ud for Somalia,” available at 
http://www2.forsvaret.dk/nyheder/overige_nyheder/Pages/Pumaesbernsnare.aspx, accessed 12 January 
2014. 

186 Source: Danish Defence Forces. 

187 Photographer: Morten Fredslund. 

188 Jens Ringsmose and Sten Rynning, “The Impeccable Ally? Denmark, NATO, and the Uncertain Future of Top 
Tier Membership,” in Nanna Hvidt and Hans Mouritzen, editors, Danish Foreign Policy Yearbook 2008, 
(Copenhagen: Danish Institute for International Studies, 2008), pages 55–56. See also Anders Wivel, “From 
Peacemaker to Warmonger? Explaining Denmark’s Great Power Politics,” Swiss Political Science Review 19, 3 
(September 2013), page 298. 

 

http://ing.dk/artikel/tarnfalken-solgt-til-canada-72834
http://rpdefense.over-blog.com/article-sperwer-takes-a-final-dive-101657724.html
http://rpdefense.over-blog.com/article-sperwer-takes-a-final-dive-101657724.html
http://ing.dk/artikel/canada-dojer-med-nedstyrtende-tarnfalke-i-afghanistan-84132
http://ing.dk/artikel/forsvaret-kober-ultra-billige-spionfly-efter-tarnfalken-skandalen-81665
http://forsvaret.dk/hok/nyt%2520og%2520presse/isaf/pages/oejneioerkenen.aspx
http://forsvaret.dk/fmt/nyt%2520og%2520presse/pages/nyminiuas.aspx
http://www.avinc.com/downloads/pumaae_0910.pdf
http://forsvaret.dk/fmt/nyt%2520og%2520presse/pages/nyminiuas.aspx
http://www.navalhistory.dk/english/navynews/2008/0315_dronesonboardthetis.htm
http://www2.forsvaret.dk/nyheder/overige_nyheder/Pages/Pumaesbernsnare.aspx


41 
 

 
189 Theo Farrell, Terry Terriff, and Frans Osinga, editors, Transformation Gap? American Innovation and 
European Military Change, (Palo Alto: Stanford University Press, 2010). 

190 David E. Johnson, Learning Large Lessons: The Evolving Roles of Ground Power and Air Power in the Post-
Cold War Era, (Santa Monica: Rand Corporation, 2006); Kenneth S. Wilsbach and David J. Lyle, “NATO Air 
Command–Afghanistan: The Continuing Evolution of Airpower Command and Control,” Air and Space Power 
Journal 28, 1 (January-February 2014). 

191 Howard D. Belote, “Counterinsurgency Airpower: Air–Ground Integration for the Long War,” Air and Space 
Power Journal 20, 3 (Fall 2006). 

192 For instance in Operation Moshtarak. See Richard Keeble, “Operation Moshtarak and the Manufacture of 
Credible, ‘Heroic’ Warfare,” Global Media and Communication 7, 3 (2011); Theo Farrell, Appraising Moshtarak: 
The Campaign in Nad-e-Ali district, Helmand. RUSI Briefing Note 24, (London: Royal United Services Institute, 
June 2010); and Robert Egnell, “Lessons from Helmand, Afghanistan: What Now for British 
Counterinsurgency?” International Affairs 87, 2 (March 2011). 

193 Agreement on Defence, 2013–2017, (Copenhagen: Ministry of Defence, 30 November 2012), page 15, 
available (in Danish) at http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-
2017a.pdf, accessed 27 November 2013. 

194 Mikkel Vedby Rasmussen, “Punching Above its Weight: Denmark’s Legitimate Peripheral Participation in 
NATO’s Wars,” in Janne Haaland Matláry and Magnus Petersson, editors, NATO’s European Allies: Military 
Capability and Political Will, (New York: Palgrave Macmillan, 2013). 

http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf
http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf


42 
 

6. Bibliography 

“Background—Tactical UAV—CU-161 Sperwer Development,” Canadian American 

Strategic Review, available at http://www.casr.ca/bg-uav-cu161deployment.htm, accessed 7 

November 2013. 

“Canadair CL-89,” Wikipedia, available at http://en.wikipedia.org/wiki/Canadair_CL-89, 

accessed 17 October 2013. 

“Harfang MALE Unmanned Aerial Vehicle (UAV), France,” airforce-technology.com, 

available at http://www.airforce-technology.com/projects/harfang-drone/, accessed 12 

January 2014. 

“La France va rapidement acheter des drones aux américains,” LA Tribune (19 May 2013) 

http://www.latribune.fr/entreprises-finance/industrie/aeronautique-

defense/20130519trib000765320/la-france-va-rapidement-acheter-des-drones-aux-

americains-.html. 

“Moseley: We Need a Failsafe to Human Error,” Air Force Times (9 June 2008). 

“Phoenix Battlefield Surveillance UAV, United Kingdom,” army-technology.com, available 

at http://www.army-technology.com/projects/phoenixuav/, accessed 16 October 2013. 

“Radioplane OQ-2,” Wikipedia, available at http://en.wikipedia.org/wiki/Radioplane_OQ-2. 

“The Drone R 20: The First Drone of French Manufacture,” Base Documentaire Artillerie—

BAS’ ART, available at http://basart.artillerie.asso.fr/article.php3?id_article=1110, accessed 

21 October 2013. 

“U.S. Air Force Fact Sheet: Radioplane/Northrop MQM-57 Falconer,” National Museum of 

the US Air Force (22 October 2013), available at 

http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684, accessed 22 October 

2013. 

“U.S. Air Force Fact Sheet: Radioplane/Northrop MQM-57 Falconer,” National Museum of 

the US Air Force, available at 

http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684, accessed 17 October 

2013. 

“UK-France Declaration on Security and Defence,” (London: Prime Minister’s Office, 17 

February 2012), Available at https://www.gov.uk/government/news/uk-france-declaration-

on-security-and-defence, accessed 12 January 2014. 

“Unmanned Future: The Next Era of European Aerospace?” Strategic Comments 17, 5 

(2011). 

“Wynne Speaks Out,” Air Force Times (21 July 2008).  

http://www.casr.ca/bg-uav-cu161deployment.htm
http://www.airforce-technology.com/projects/harfang-drone/
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130519trib000765320/la-france-va-rapidement-acheter-des-drones-aux-americains-.html
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130519trib000765320/la-france-va-rapidement-acheter-des-drones-aux-americains-.html
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130519trib000765320/la-france-va-rapidement-acheter-des-drones-aux-americains-.html
http://www.army-technology.com/projects/phoenixuav/
http://en.wikipedia.org/wiki/Radioplane_OQ-2
http://basart.artillerie.asso.fr/article.php3?id_article=1110
http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684
http://www.nationalmuseum.af.mil/factsheets/factsheet.asp?id=7684
https://www.gov.uk/government/news/uk-france-declaration-on-security-and-defence
https://www.gov.uk/government/news/uk-france-declaration-on-security-and-defence


43 
 

Adams, Gordon, Guy Ben-Ari, John Logsdon, and Ray Williamson. Bridging the Gap: 

European C4ISR Capabilities and Transatlantic Interoperability, (Washington: National 

Defense University Center for Technology and National Security Policy, October 2004). 

Aerovironment. “PUMA AE,” manufacturer’s fact sheet, available at 

http://www.avinc.com/downloads/PumaAE_0910.pdf, accessed 22 October 2013. 

Agence France-Presse. “Congress OKs Deal to Sell Reaper Drones to France,” The Raw 

Story (15 July 2013), available at http://www.rawstory.com/rs/2013/07/15/congress-oks-deal-

to-sell-reaper-drones-to-france/, accessed 12 January 2014.  

Agreement on Defence, 2013–2017, (Copenhagen: Ministry of Defence, 30 November 2012), 

available (in Danish) at 

http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf, 

accessed 27 November 2013. 

Agreement on Defence, 2013–2017. (Copenhagen: Ministry of Defence, 30 November 2012), 

available (in Danish) at 

http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf, 

accessed 27 November 2013. 

ASO. “Nye Dronetyper på Søværnets Våbenskole, Artillerikursus Sjællands Odde,” Søværns-

orientering, no. 9/88 (May 24 1988), available at 

http://www.marinehist.dk/SVNORI/SVNORI-1988-09.pdf, accessed 2 October 2013. 

Arkin, William M. Divining Victory: Airpower in the 2006 Israel–Hezbollah War, (Maxwell 

AFB: Air University Press, August 2007). 

Balsved, Johnny E. “Accident Reveals Use of Surveillance Drones off the Coast of Africa,” 

available at 

http://www.navalhistory.dk/english/navynews/2008/0315_dronesonboardthetis.htm, accessed 

12 January 2014. 

Belote, Howard D. “Counterinsurgency Airpower: Air-Ground Integration for the Long 

War,” Air and Space Power Journal 20, 3 (Fall 2006). 

Biddle, Stephen. “Afghanistan and the Future of Warfare,” Foreign Affairs 82, 2 

(March/April 2003). 

Brooke-Holland, Louisa. “Unmanned Aerial Vehicles (Drones): An Introduction,” Standard 

Note SN06493, (London: House of Commons Library, 25 April 2013). 

Brooke-Holland, Louisa. Unmanned Aerial Vehicles (Drones): An Introduction. House of 

Commons Library, Standard Note 06493, (April 2013), http://www.parliament.uk/briefing-

papers/SN06493. 

Cabirol, Michel. “Drones: l'histoire d'un incroyable fiasco français,” La Tribune (30 May 

2013), available (translated from French) at http://www.latribune.fr/entreprises-

http://www.avinc.com/downloads/pumaae_0910.pdf
http://www.rawstory.com/rs/2013/07/15/congress-oks-deal-to-sell-reaper-drones-to-france/
http://www.rawstory.com/rs/2013/07/15/congress-oks-deal-to-sell-reaper-drones-to-france/
http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf
http://www.fmn.dk/videnom/Documents/Aftale_paa_forsvarsomraadet_2013-2017a.pdf
http://www.marinehist.dk/svnori/svnori-1988-09.pdf
http://www.navalhistory.dk/english/navynews/2008/0315_dronesonboardthetis.htm
http://www.parliament.uk/briefing-papers/SN06493
http://www.parliament.uk/briefing-papers/SN06493
http://www.latribune.fr/entreprises-finance/industrie/aeronautique-defense/20130523trib000766150/drones-l-histoire-d-un-incroyable-fiasco-francais.html


44 
 

finance/industrie/aeronautique-defense/20130523trib000766150/drones-l-histoire-d-un-

incroyable-fiasco-francais.html, accessed 21 October 2013. 

Cohen, Eliot A. “The Mystique of U.S. Air Power,” Foreign Affairs 73, 1 (January–February 

1994). 

Defence Insider. “The Royal Navy and Unmanned Systems,” Think Defence (10 August 

2013), available at http://www.thinkdefence.co.uk/2013/08/the-royal-navy-and-unmanned-

systems/, accessed January 12 2014. 

Defense Industry Daily Staff. “Apres Harfung: France’s Next High-End UAVs,” Defense 

Industry Daily (21 November 2013), available at http://www.defenseindustrydaily.com/apres-

harfang-frances-next-high-end-uav-06451/, accessed 12 January 2014. 

Department of Defense. Joint Publication 1-02: Department of Defense Dictionary of 

Military and Associated Terms, (Washington: Department of Defense, 8 November 2010, as 

amended through 31 January 2011). 

Department of Defense. Unmanned Systems Integrated Roadmap FY2011–2036. 

(Washington: Department of Defense, October 2011), available at 

http://www.defenseinnovationmarketplace.mil/resources/UnmannedSystemsIntegratedRoadm

apFY2011.pdf, accessed 28 September 2013. 

Deptula, David A. “Firing For Effects,” Air Force Magazine (April 2001). 

Deptula, David. “Air Force Unmanned Aerial System (UAS) Flight Plan 2009–2047,” 

Briefing (undated), slide 2, available at http://www.avcs-

au.com/library/files/markets/090724.pdf, accessed 9 January 2014. 

Dickow, Marcel and Hilmar Linnenkamp. “Combat Drones Killing Drones: A Plea Against 

Flying Robots,” SWP Comments 4 (February 2013). 

Donnithorne, Jeff. “Tinted Blue: Air Force Culture and American Civil-Military Relations,” 

Strategic Studies Quarterly 4, 4 (Winter 2010). 

Drew, Christopher. “Drones are Weapons of Choice in Fighting Qaeda,” The New York Times 

(17 March 2009). 

Egnell, Robert. “Lessons from Helmand, Afghanistan: What Now for British 

Counterinsurgency?” International Affairs 87, 2 (March 2011). 

Ehrhard, Thomas P. Air Force UAVs: The Secret History, (Arlington, VA: The Mitchell 

Institute for Airpower Studies, July 2010). 

Etchells, Anthony. “NATO Air Power: Lessons Learned from Libya,” Defence Viewpoints 

from the UK Defence Forum (27 December 2011), available at 

http://www.defenceviewpoints.co.uk/military-operations/reflections-on-op-unified-protector, 

accessed 12 January 2014.  

http://www.thinkdefence.co.uk/2013/08/the-royal-navy-and-unmanned-systems/
http://www.thinkdefence.co.uk/2013/08/the-royal-navy-and-unmanned-systems/
http://www.defenseindustrydaily.com/apres-harfang-frances-next-high-end-uav-06451/
http://www.defenseindustrydaily.com/apres-harfang-frances-next-high-end-uav-06451/
http://www.defenseinnovationmarketplace.mil/resources/UnmannedSystemsIntegratedRoadmapFY2011.pdf
http://www.defenseinnovationmarketplace.mil/resources/UnmannedSystemsIntegratedRoadmapFY2011.pdf
http://www.avcs-au.com/library/files/markets/090724.pdf
http://www.avcs-au.com/library/files/markets/090724.pdf
http://www.defenceviewpoints.co.uk/military-operations/reflections-on-op-unified-protector


45 
 

European Council. “European Council Conclusions on Common Security and Defense 

Policy,” (Brussels: European Council, 19 December 2013), available at 

http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/ec/140214.pdf, accessed 

11 January 2013.  

Farrell, Theo, Terry Terriff, and Frans Osinga, editors. Transformation Gap? American 

Innovation and European Military Change, (Palo Alto: Stanford University Press, 2010). 

Farrell, Theo. Appraising Moshtarak: The Campaign in Nad-e-Ali district, Helmand. RUSI 

Briefing Note 24, (London: Royal United Services Institute, June 2010). 

Forsvaret Materieltjeneste. “Forsvaret anskaffer en ny mini-drone,” (13 June 2012), available 

at http://forsvaret.dk/FMT/Nyt%20og%20Presse/Pages/nyminiUAS.aspx, accessed 6 

November 2013. 

Forsvaret. “Lille drone er god hjælp ud for Somalia,” available at 

http://www2.forsvaret.dk/nyheder/overige_nyheder/Pages/Pumaesbernsnare.aspx, accessed 

12 January 2014. 

Forsvarets Materieltjeneste. “Forsvaret anskaffer en ny mini-drone,” (13 June 2012), 

available at http://forsvaret.dk/FMT/Nyt%20og%20Presse/Pages/nyminiUAS.aspx, accessed 

25 September 2013. 

Forsvarskommandoen. Rapport vedr. Undersøgelse af UAV “Tårnfalken”, (Copenhagen: 

Forsvarskommandoen, June 2005), available at 

http://www.fmn.dk/SiteCollectionDocuments/FKO/T%C3%A5rnfalken/Endelig_unders%C3

%B8gelsesrapport_af_2_juni_2005.pdf, accessed 14 January 2014. 

French Air Force. “French Air Force Details UAV Operations, Plans,” defense-

aerospace.com (1 September 2010), available at http://www.defense-aerospace.com/article-

view/feature/117835/french-uav-operations-in-afghanistan.html, accessed 21 October 2013. 

General Accountability Office. Nonproliferation: Agencies Could Improve Information 

Sharing and End-Use Monitoring on Unmanned Aerial Vehicle Exports, GAO-12-536, 

(Washington: General Accountability Office, July 2012). 

Gertler, Jeremiah. U.S. Unmanned Aerial Systems. CRS Report for Congress, (Washington: 

Congressional Research Service, 3 January 2012). 

Gilli, Andrea. “Procurement Lessons from the War in Libya,” RUSI Defence Systems 15, 2 

(October 2012). 

Goodman, Glenn W. Jr. “UAVs Come of Age,” The ISR Journal (July 2002). 

Hækkerup, Nick. “Hard Danish Criticism of U.S. Drone Policy, But We Buy Drones,” 

Orientering (25 July 2012), available at 

http://www.dr.dk/P1/orientering/indslag/2012/07/25/153957_1_1_1_1_1_1_1_1.htm, 

accessed 27 November 2013. 

http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/ec/140214.pdf
http://forsvaret.dk/fmt/nyt%2520og%2520presse/pages/nyminiuas.aspx
http://www2.forsvaret.dk/nyheder/overige_nyheder/Pages/Pumaesbernsnare.aspx
http://forsvaret.dk/fmt/nyt%2520og%2520presse/pages/nyminiuas.aspx
http://www.fmn.dk/SiteCollectionDocuments/FKO/T%C3%A5rnfalken/Endelig_unders%C3%B8gelsesrapport_af_2_juni_2005.pdf
http://www.fmn.dk/SiteCollectionDocuments/FKO/T%C3%A5rnfalken/Endelig_unders%C3%B8gelsesrapport_af_2_juni_2005.pdf
http://www.defense-aerospace.com/article-view/feature/117835/french-uav-operations-in-afghanistan.html
http://www.defense-aerospace.com/article-view/feature/117835/french-uav-operations-in-afghanistan.html
http://www.dr.dk/P1/orientering/indslag/2012/07/25/153957_1_1_1_1_1_1_1_1.htm


46 
 

Hækkerup, Nick. “Ministerial Speech: F 24 Om brug af droner,” (11 April 2013), available at 

http://www.ft.dk/samling/20121/forespoergsel/f24/beh1/8/forhandling.htm?startItem=#nav, 

accessed 27 November 2013), authors’ translation. 

Hærens Operative Kommando. “Øjne i ørkenen, AFGHANISTAN: Forsvarets nye ubemande 

overvågningsfly Raven er en succes i Helmand-provinsen,” (30 May 2008), available at 

http://forsvaret.dk/HOK/Nyt%20og%20Presse/ISAF/Pages/oejneioerkenen.aspx, accessed 25 

September 2013. 

Haulman, Daniel L. “U.S. Unmanned Aerial Vehicles in Combat, 1991–2003,” (Maxwell 

AFB: Air Force Historical Research Agency, 9 June 2003). 

Hendawi, Hamza. “Israel: Hezbollah Drone Attacks Warship,” The Washington Post (14 July 

2006). 

Hopkins, Nick. “Britain’s Military Drones Spending Tops £2bn,” The Guardian (26 

September 2012), available at http://www.theguardian.com/world/2012/sep/26/drone-

spending-britain-tops-2bn, accessed 12 January 2014. 

Hopkins, Nick. “UK starts Controlling Drones in Afghanistan from British Soil,” The 

Guardian (25 April 2013), available at http://www.theguardian.com/world/2013/apr/25/uk-

controlling-drones-afghanistan-britain, accessed 17 October 2013. 

House of Commons Defence Committee. The Contribution of Unmanned Aerial Vehicles to 

ISTAR Capability: Government Response to the Committee’s Thirteenth Report of Session 

2007–08. Twelfth Special Report of Session 2007–08. HC 1087, (London: The Stationary 

Office Limited, 5 November 2008). 

House of Commons. “House of Commons Hansard Answers for 11 Jul 2002 (pt 16) 

Phoenix,” Parliamentary Business, (11 July 2002), available at 

http://www.publications.parliament.uk/pa/cm200102/cmhansrd/vo020711/text/20711w16.ht

m, accessed 17 October 2013. 

House of Commons. “Statement of Mr. Speller, Unmanned Aerial Vehicles (Balkans),” (13 

November 2000), available at 

http://www.publications.parliament.uk/pa/cm199900/cmhansrd/vo001113/text/01113w03.ht

m, accessed 16 October 2013. 

House of Commons. “House of Commons Hansard Answers for 17 July 2006 (pt 0043) 

Phoenix UAV,” Parliamentary Business, (11 July 2002), available at 

http://www.publications.parliament.uk/pa/cm200506/cmhansrd/vo060717/text/60717w0043.

htm, accessed 17 October 2013. 

Hoyle, Craig. “Where Are All the Watchkeepers?” The DEW Line (16 April 2013), available 

at http://www.flightglobal.com/blogs/the-dewline/2013/04/where-are-all-the-watchkeepers/, 

accessed 16 October 2013. 

http://www.ft.dk/samling/20121/forespoergsel/f24/beh1/8/forhandling.htm?startItem=#nav
http://forsvaret.dk/hok/nyt%2520og%2520presse/isaf/pages/oejneioerkenen.aspx
http://www.theguardian.com/world/2012/sep/26/drone-spending-britain-tops-2bn
http://www.theguardian.com/world/2012/sep/26/drone-spending-britain-tops-2bn
http://www.publications.parliament.uk/pa/cm200102/cmhansrd/vo020711/text/20711w16.htm
http://www.publications.parliament.uk/pa/cm200102/cmhansrd/vo020711/text/20711w16.htm
http://www.publications.parliament.uk/pa/cm199900/cmhansrd/vo001113/text/01113w03.htm
http://www.publications.parliament.uk/pa/cm199900/cmhansrd/vo001113/text/01113w03.htm
http://www.publications.parliament.uk/pa/cm200506/cmhansrd/vo060717/text/60717w0043.htm
http://www.publications.parliament.uk/pa/cm200506/cmhansrd/vo060717/text/60717w0043.htm
http://www.flightglobal.com/blogs/the-dewline/2013/04/where-are-all-the-watchkeepers/


47 
 

Jacobsen, Katja Lindskov and Christa Moesgaard, “The Drone Debate in Denmark: We Need 

to Take a Stance,” The Copenhagen Post (1 March 2013). 

Jakobsen, Peter Viggo and Karsten Jakob Møller. “Good News: Libya and the Danish Way of 

War,” in Nanna Hvidt and Hans Mouritzen, editors, Danish Foreign Policy Handbook, 

(Copenhagen: Danish Institute for International Studies, 2012). 

Johnson, David E. Learning Large Lessons: The Evolving Roles of Ground Power and Air 

Power in the Post-Cold War Era, (Santa Monica: Rand Corporation, 2006). 

Keeble, Richard. “Operation Moshtarak and the Manufacture of Credible, ‘Heroic’ 

Warfare,” Global Media and Communication 7, 3 (2011). 

Keller, Bill. “Soviet Aide Admits Maps were Faked for 50 Years,” The New York Times (3 

September 1988). 

Kempinski, Bernard with David Arthur, Policy Options for Unmanned Aircraft Systems, 

(Washington: Congressional Budget Officer, June 2011). 

Kristensen, Krisitan Søby. Danmark i Krig: Demokrati, Strategi og Politik i Den Militære 

Aktivisme, (Copenhagen: DJØF Publishing, 2013). 

Krøyer, Kent. “Forsvaret køber ultra-billige spionflyefter Tårnfalken-skandalen,” Ingeniøren 

(20 August 2007), http://ing.dk/artikel/forsvaret-kober-ultra-billige-spionfly-efter-tarnfalken-

skandalen-81665, accessed 25 September 2013. 

Laird, Robbin. “French Libya Lessons Learned: Better Targeting, Flexible ROEs, Limits to 

Armed UAVs,” Breaking Defense (23 September 2011), available at 

http://breakingdefense.com/2011/09/french-libya-lessons-learned-better-targeting-flexible-

roes-l/, accessed 12 January 2014. 

Lambeth, Benjamin S. The Transformation of American Air Power, (Ithaca: Cornell 

University Press, 2000). 

LdDefence. “Sperwer Takes a Final Dive,” RP Defence (15 March 2012), available at 

http://rpdefense.over-blog.com/article-sperwer-takes-a-final-dive-101657724.html, accessed 

7 November 2013.  

Lord Jopling. “207 Cds 10 E Bis - Maritime Security: NATO and EU Roles and Co-

Ordination,” Report to the NATO General Assembly (2010), available at http://www.nato-

pa.int/default.asp?SHORTCUT=2087, accessed 3 November 2013. 

Luttwak, Edward N. “Toward Post-Heroic Warfare,” Foreign Affairs 74, 3 (May/June 1995). 

Mazarr, Michael J. The Revolution in Military Affairs: A Framework for Defense Planning, 

(Carlisle: Strategic Studies Institute, 10 June 1994). 

McGarry, Brendan. “Drones Most Accident-Prone U.S. Air Force Craft: BGOV Barometer,” 

Bloomberg (18 June 2012). 

http://ing.dk/artikel/forsvaret-kober-ultra-billige-spionfly-efter-tarnfalken-skandalen-81665
http://ing.dk/artikel/forsvaret-kober-ultra-billige-spionfly-efter-tarnfalken-skandalen-81665
http://breakingdefense.com/2011/09/french-libya-lessons-learned-better-targeting-flexible-roes-l/
http://breakingdefense.com/2011/09/french-libya-lessons-learned-better-targeting-flexible-roes-l/
http://rpdefense.over-blog.com/article-sperwer-takes-a-final-dive-101657724.html
http://www.nato-pa.int/default.asp?shortcut=2087
http://www.nato-pa.int/default.asp?shortcut=2087


48 
 

Ministry of Defence. Joint Doctrine Note 2/11 The UK Approach to Unmanned Aircraft 

Systems, (Shrivenham: The Development, Concepts and Doctrine Centre, 30 March 2011), 

available at 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/33711/201105

05JDN_211_UAS_v2U.pdf, accessed13 January 2014. 

Ministry of Defence. White Paper: Defence and National Security 2013, (Paris: Direction de 

L’information Légale et Administrative, 2013). 

National Guard Bureau. The Operation Desert Shield/Desert Storm Timeline, (Washington: 

U.S. Department of Defense, 8 August 2000), available at 

http://www.defense.gov/news/newsarticle.aspx?id=45404, accessed 22 September 2013. 

Newman, Richard J. “The Little Predator that Could: It is Not Yet Officially Operational, But 

it Proved Itself in Afghanistan,” Air Force Magazine (March 2002). 

Office of the Under Secretary of Defense (Comptroller)/Chief Financial Officer. Program 

Acquisition Costs by Weapon System, (Washington: Department of Defense, April 2013). 

Østergaard, Nicolai. “Canada døjer med nedstyrtende Tårnfalke i Afghanistan,” Ingeniøren 

(30 August 2006), http://ing.dk/artikel/canada-dojer-med-nedstyrtende-tarnfalke-i-

afghanistan-84132, accessed 24 September 2013. 

Østergaard, Nicolai. “Tårnfalken solgt til Canada,” Ingeniøren (30 August 2006), available at 

http://ing.dk/artikel/tarnfalken-solgt-til-canada-72834, accessed 24 September 2013. 

Owens, William A. “The American Revolution in Military Affairs,” Joint Force Quarterly 

(Winter 1995–96). 

Pape, Robert A. “The True Worth of Airpower,” Foreign Affairs 83, 2 (March/April 2004). 

Parrish, Thomas. The Cold War Encyclopedia, (New York: Henry Holt and Company, 1996). 

Perry, William J. “Desert Storm and Deterrence,” Foreign Affairs 70, 4 (Fall 1991). 

Peters, John E., Stuart Johnson, Nora Bensahel, Timothy Liston, and Traci Williams. 

European Contributions to Operation Allied Force: Implications for Transatlantic 

Cooperation. MR-1391-AF, (Santa Monica: RAND, 2001). 

Pocock, Chris. “Reapers Displacing French and Maybe German Herons,” Aviation 

International News (4 October 2013), available at http://ainonline.com/aviation-news/ain-

defense-perspective/2013-10-04/reapers-displacing-french-and-maybe-german-herons, 

accessed 21 October 2013. 

Posen, Barry R. The Sources of Military Doctrine: France, Britain, and Germany Between 

the World Wars, (Ithaca: Cornell University Press, 1984). 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/33711/20110505JDN_211_UAS_v2U.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/33711/20110505JDN_211_UAS_v2U.pdf
http://www.defense.gov/news/newsarticle.aspx?id=45404
http://ing.dk/artikel/canada-dojer-med-nedstyrtende-tarnfalke-i-afghanistan-84132
http://ing.dk/artikel/canada-dojer-med-nedstyrtende-tarnfalke-i-afghanistan-84132
http://ing.dk/artikel/tarnfalken-solgt-til-canada-72834
http://ainonline.com/aviation-news/ain-defense-perspective/2013-10-04/reapers-displacing-french-and-maybe-german-herons
http://ainonline.com/aviation-news/ain-defense-perspective/2013-10-04/reapers-displacing-french-and-maybe-german-herons


49 
 

Pradhan-Blach, Flemming, Kristian Søby Kristensen, and Gary Schaub, Jr., Om Fremtidig 

Brug af Ubemandede Fly i Det Danske Forsvar, (Copenhagen: Centre for Military Studies, 

December 2013).  

Rasmussen, Anders Fogh. “NATO after Libya: The Atlantic Alliance in Austere Times,” 

Foreign Affairs 90, 4 (July/August 2011). 

Rasmussen, Mikkel Vedby. “Punching Above its Weight: Denmark’s Legitimate Peripheral 

Participation in NATO’s Wars,” in Janne Haaland Matláry and Magnus Petersson, editors, 

NATO’s European Allies: Military Capability and Political Will, (New York: Palgrave 

Macmillan, 2013). 

Rigsrevisionen. Beretning til statsrevisorerne om forsvarets anskaffelse og afvikling af 

Tårnfalken, RB A302/06, (Copenhagen: Rigsrevisionen, May 2006). 

Ringsmose, Jens and Sten Rynning. “The Impeccable Ally? Denmark, NATO, and the 

Uncertain Future of Top Tier Membership,” in Nanna Hvidt and Hans Mouritzen, editors, 

Danish Foreign Policy Yearbook 2008, (Copenhagen: Danish Institute for International 

Studies, 2008). 

Ripley, Tim. British Army Aviation in Action: Kosovo to Libya, (Barnsley, South Yorkshire: 

Pen & Sword Military Books, 2011). 

Romao, Rui. “Targeting and Adaptation in Combat: Examining the Libya Case,” Baltic 

Security and Defence Review 15, 1 (2013). 

Rosen, Stephen Peter. Winning the Next War: Innovation and the Modern Military, (Ithaca: 

Cornell University Press, 1991). 

Rosenwasser, Jon Jason. Governance Structure and Weapon Innovation: The Case of 

Unmanned Aerial Vehicles, PhD Dissertation, (Boston: Tufts University, 2004). 

Royal Navy. “Royal Navy Gets Eagle Eyes in £30M Deal for Unmanned Planes,” available at 

http://www.royalnavy.mod.uk/News-and-Events/Latest-News/2013/June/20/130620-Royal-

Navy-gets-Eagle-eyes, accessed 12 January 2014. 

Rynning, Sten. “Denmark as a Strategic Actor? Danish Security Policy after 11 September,” 

in Per Carlsen and Hans Mourizen, editors, Danish Foreign Policy Yearbook 2003, 

(Copenhagen: Danish Institute for International Studies, 2003). 

Sargent, Richard L. “Aircraft Used in Deliberate Force,” in Robert C. Owen, editor, 

Deliberate Force: A Case Study in Effective Air Campaigning. Final Report of the Air 

University Balkans Air Campaign Study, (Maxwell Air Force Base, AL: Air University Press, 

January 2000). 

Shane, Scott and David Sanger. “Drone Crash in Iran Reveals Secret U.S. Surveillance 

Effort,” New York Times (7 December 2011). 

http://www.royalnavy.mod.uk/News-and-Events/Latest-News/2013/June/20/130620-Royal-Navy-gets-Eagle-eyes
http://www.royalnavy.mod.uk/News-and-Events/Latest-News/2013/June/20/130620-Royal-Navy-gets-Eagle-eyes


50 
 

Shanker, Tom. “Obama Sends Armed Drones to Help NATO in Libya War,” The New York 

Times (21 April 2011), available at 

http://www.nytimes.com/2011/04/22/world/africa/22military.html?_r=0, accessed 20 

November 2013. 

Shelsby, Ted. “Iraqi Soldiers Surrender to AAI’s Drones,” The Baltimore Sun (2 March 

1991). 

Sirak, Michael C. “The Wynne Outbrief,” Air Force Magazine (September 2008). 

Solis, Gary D. The Law of Armed Conflict: International Humanitarian Law in War, 

(Cambridge: Cambridge University Press, 2010). 

The British Army. “Artillery: Phoenix Unmanned Ariel Vehicle (UAV)—No Longer in 

Service,” available at http://www.armedforces.co.uk/army/listings/l0099.html, accessed 16 

October 2013. 

The Shepherd News Team. “Sperwer’s Time with the Canadian Forces Draws to a Close,” 

UV Online (22 May 2009), available at http://www.shephardmedia.com/news/uv-

online/sperwers-time-with-the-canadian-forces-d/, accessed 7 November 2013. 

Thorsson, Elias. “Enhedslisten Targets Drones,” The Copenhagen Post (17 April 2013). 

Tirpak, John A. “Rise of the Reaper,” Air Force Magazine (February 2008). 

Tran, Pierre. “French Have Lost 12 Sperwer UAVs in Afghanistan,” Defense News (28 June 

2012). 

U.S. Air Force. “RQ-4 Global Hawk,” (16 October 2008), available at 

http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104516/rq-4-global-

hawk.aspx, accessed 23 September 2013. 

Van Wingen, John and Herbert K. Tillema. “British Military Intervention after World War II: 

Militance in a Second-Rank Power,” Journal of Peace Research 17, 4 (December 1980). 

Vangkilde, Jesper. “Søren Pind: Obama bruger værre metoder end Bush,” Politiken (25 July 

2012), available at http://politiken.dk/indland/ECE1698353/soeren-pind-obama-bruger-

vaerre-metoder-end-bush/, accessed 12 January 2014. 

Walker, Karen. “The Right Direction—Firing of Wynne, Moseley Allows Gates to Select 

Leadership to Get Air Force Back on Track,” Air Force Times (16 June 2008). 

Wall, Robert. “French Harfang Checks Out of Afghanistan,” Aviation Week Ares Blog (27 

February 2012), available at 

http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-

01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-

9dbc-466a-87c7-19ff1d2b67ef, accessed 21 October 2013. 

http://www.nytimes.com/2011/04/22/world/africa/22military.html?_r=0
http://www.armedforces.co.uk/army/listings/l0099.html
http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104516/rq-4-global-hawk.aspx
http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104516/rq-4-global-hawk.aspx
http://politiken.dk/indland/ECE1698353/soeren-pind-obama-bruger-vaerre-metoder-end-bush/
http://politiken.dk/indland/ECE1698353/soeren-pind-obama-bruger-vaerre-metoder-end-bush/
http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-9dbc-466a-87c7-19ff1d2b67ef
http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-9dbc-466a-87c7-19ff1d2b67ef
http://www.aviationweek.com/Blogs.aspx?plckBlogId=blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7&plckPostId=Blog:27ec4a53-dcc8-42d0-bd3a-01329aef79a7Post:9fed11a1-9dbc-466a-87c7-19ff1d2b67ef


51 
 

Warden, John A. III. “Success in Modern War: A Response to Robert Pape’s Bombing to 

Win,” Security Studies 7, 2 (Winter 1997/98). 

Watts, Barry D. The Maturing Revolution in Military Affairs, (Washington: Center for 

Strategic and Budgetary Assessments, 2011). 

Wilsbach, Kenneth S. and David J. Lyle. “NATO Air Command–Afghanistan: The 

Continuing Evolution of Airpower Command and Control,” Air and Space Power Journal 28, 

1 (January-February 2014). 

Wivel, Anders. “From Peacemaker to Warmonger? Explaining Denmark’s Great Power 

Politics,” Swiss Political Science Review 19, 3 (September 2013). 

Woodward, Bob. Bush at War, (New York: Simon and Schuster, 2002). 

Yenne, Bill. Attack of the Drones: A History of Unmanned Aerial Combat, (St. Paul: Zenith 

Press, 2004). 

Zalgoda, Steven J. Unmanned Aerial Vehicles: Robotic Air Warfare 1917–2007, (Oxford: 

Osprey, 2008). 

Zubeldia, Ocean. “L’armée française et l’utilisation des drones dans les missions de 

reconnaissance, de 1960 au conflit du Kosovo,” Revue Historique des Armáes 261 (2010). 

 

 

 

 

 

 

 

 

 

 



52 
 

 



 

 


