
hile acquisition of a replacement of the
CF-18 will not take place until the 2017-

2020 time frame, the Air Force is estab-
lishing a project office to examine a next

generation fighter. One of the most promis-
ing programmes for that replacement is the American
Joint Strike Fighter (JSF), which may do to the interna-
tional fighter industry what the F-16 nearly did: elimi-
nate all competition. The question this paper asks is
whether the JSF represents a real solution for the Air
Force or merely a case of wishful thinking on the part of
air power enthusiasts. This paper will argue that if the
Canadian Forces choose to retain an offensive air capa-
bility, the JSF certainly represents its most likely choice
for a number of reasons.1 However, the future of the JSF
is not entirely assured, even within the United States,
where the programme faces significant budgetary and
technical problems, together with a certain degree of
service scepticism within the US armed forces. The
most significant challenge facing the Air Force about
the JSF is that the case for a fighter replacement has not
been made convincingly to the Canadian public.
Whether and how well this is done may prove to be the
most significant factor in whether the CF ultimately
acquires the JSF.

JSF AS SOLUTION

R ecent operations conducted by Western military
forces suggest that air power is likely to remain

the first and most popular option for states wanting to
flex military muscles. Air power offers a high degree
of flexibility, precision and lethality when looking at
military options.  Air operations can be carried out at
long range with relatively low risk to military person-
nel and low exposure to the nations conducting the
operations. As an Air Command discussion paper
points out, air power should prove to be the West’s best
‘asymmetric’ response to deny adversaries the option
of conducting large-scale conventional ground cam-
paigns aimed at inflicting casualties and thus under-
mining Western will.2

Given these initial assumptions, the JSF appears to
be a strong contender for replacing the CF-18. The JSF
is shaping up to be the largest acquisition programme in
recent aviation history. Close to 3000 aircraft are likely
to be procured by the United States and the United
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Kingdom alone, and there are significant export possi-
bilities.3 Aircraft analyst Richard Aboulafia has long
suggested that the JSF is more an industrial policy than
an aircraft programme.4 With well over 6,000 fighters
needing to be replaced in air forces around the world,
the JSF would serve a market niche that could cement
the dominance of the American aerospace industry in
this key sector.5 While an initial operational capability
of 2008 is late by the standards of its competitors —
Gripen, Typhoon and Rafale — the JSF would truly be a
fighter for the 21st century, rather than technology of
the last one.

The JSF programme already has strong internation-
al participation. The United Kingdom has invested £200
million and is negotiating a further £100 billion for the
engineering management and development (EMD) phase
scheduled to commence this fall. The Netherlands,
Norway and Denmark have together invested $32 mil-
lion, and Canada has already spent over $10 million as
well. In the EMD phase, Canada will invest a further
$150 million. Shortly after the Canadian decision, the
Netherlands announced that it would invest another
$800 million. Turkey, Italy, Denmark and Norway are
also negotiating participation.6 Officials are, of course,
careful to point out that even if Canada invests in some
degree of partnership status, this does not necessarily
mean that the JSF will be procured7.

Despite this international participation, US require-
ments may result in an aircraft less than optimally
designed for the export market. From a USAF perspec-
tive, the aircraft is meant to replace the F-16 in its role as
a ‘bomb truck.’ Other nations will, however, be looking
for a multi-role aircraft that can easily switch between air
superiority missions and close air support/precision
strike missions. Certainly the flexibility of the CF-18
during Operation “Allied Force” demonstrated the utility
of such a capability. But, with the JSF designed to be a
component of the USAF ‘system of systems’, “virtually
the only way for an export customer to use its JSFs to
their full potential would be in the framework of multi-
national operations, that would also involve US forces to
provide air superiority and C3ISR assets.”8

European fighter programmes provide clear alterna-
tives to the JSF. In the 1990s, European aerospace man-
ufacturers reduced their costs by industrial restructuring
and modernized production methods, allowing them to

compete with American products on an even playing
field. In particular, the Mirage 2000 saw somewhat of a
rebirth with orders coming from India, Taiwan and sev-
eral Middle Eastern nations. Greece is committed to a
slow procurement of the Typhoon, along with the pro-
ducing nations Germany, Italy and the United Kingdom.
South Africa will purchase nine Gripens, with options
for an additional nineteen. The Czechs have chosen
Gripen to replace their MiG 21s and Sukhois, and
Hungary is strongly interested in that airframe as well.
The Rafale has yet to secure any firm commitments
aside from the 61 ordered by France, although French
officials plan to price it competitively against the JSF.9

But, can the European fighters really compete
against the JSF? This is an important question given the
incomplete development of the JSF. Both the Rafale and
the Typhoon compare favourably against the capabilities
of the F-15, while the more modest Gripen is compara-
ble to the F-16, even despite its somewhat limited oper-
ational parameters. While the Gripen will perform
admirably in a Swedish environment, its short range,
limited ‘beyond-visual-range’ capabilities and low pay-
load capacity make it less attractive in the export mar-
ket, although Saab seems willing to re-design the air-
craft to improve the performance of export models.
However, the Swedes insist that Gripen’s small size will
make it difficult to detect, and its design philosophy of
rapid mission turnaround, easy maintenance, and unim-
proved runway capability give it an edge against its
more sophisticated competitors.10

The Rafale will mount one of the most sophisticat-
ed radars among the competing fighter designs. The
RBE2 is a phased array radar which will simultaneously
reduce the Rafale’s radar cross section, permit tracking
and engagement of multiple targets and extend detection
and tracking of targets beyond the range of existing
medium range air-to-air missiles. While the F-22 pro-
gramme includes development of the APG-77 phased
array radar, no other design, current or projected, will
carry such a system.11

Overall, while all three European aircraft will be
highly capable, the fact remains that all three were
developed in the late 1980s and early 1990s. Although
both RAND and the UK Defence Research
Establishment studies rated the Typhoon as superior to
the F-15, all three European fighters fell far short of the
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Figure 1 – Technical Comparisons between Fighter Programmes

Source: Lorell, et al., The Gray Threat: Assessing the Next Generation European Fighters (Santa Monica: RAND, 1995)

Typhoon Rafale Gripen F-16C Block 40 F-15E

46,305

~33,000

21,495

8,818

14,330

13

M2.0

47,4000

~33,500

19,973

9,420

17,673

14

M1.8+

28,000

~20,000

14,600

5,000

~10,000

7

M2.0

42,300

27,185

18,238

6,846

12,000

9

M2.0+

81,000

~49,000

32,000

13,123

24,500

11+

M2.5

Parameter



F-22.12 How well they will compare to the JSF is yet to
be determined, although it seems likely that the JSF will
prove to be superior to both Rafale (aside from its radar)
and Gripen. Because of the numbers involved in the
joint American/British production, it seems likely that
the Europeans will find it very difficult to compete on
price against the JSF without giving steep discounts. 

WISHFUL THINKING: CAPABILITY PLANNING

Under the capability-planning context adopted by the
CF in June 2000,13 programmes are now focused on

core capabilities rather than on the platform-based plan-
ning that predominated throughout the Cold War. Tools
such as the Force Planning Scenarios and the Capability
Matrix and its associated database, the Canadian Joint
Task List, have allowed departmental planners to justify
the expenditure of scarce resources on a variety of cap-
ital projects. Planners can demonstrate how service-spe-
cific projects can have broad CF applicability, allowing
joint ‘buy-in’ from other services. The CF has thus
begun to transcend inter-service rivalry, which in an era
of narrow budgetary flexibility could be extremely divi-
sive as each service attempts to preserve as much capa-
bility as possible. 

Capability planning will have distinct effects on any
new fighter programme. As the preceding suggests,
capability is not limited to technology — doctrine, strat-
egy, infrastructure, personnel and training systems are
all bound together in the concept of capability. Further,
capability planning is a joint process, so programmes
must demonstrate that they “address CF wide require-
ments rather than environmental or platform specific
requirements.”14 Thus, the CF could determine that
fighters, missiles and unmanned aerial vehicles, or some
combination of them, might meet its air requirements.
Indeed, given that no final decision is likely until after
2012, the Air Force may actually want to delay a deci-
sion as long as possible to have a better idea how emerg-
ing technologies will affect air operations in the next
decade. This is especially so, given the fact that any
replacement programme will create a capability legacy
lasting several decades. If warfare is about to change

radically in the next years, discretion may be a wise
course, particularly in light of the large sums of money
that would have to be invested in new fighters.

Indeed, the Air Force has begun just such a re-eval-
uation. Vectors 2020 raises the question whether com-
bined or joint capabilities should be emphasized in the
event that the Air Force can afford only one or the
other.15 A joint option would see the Air Force increase
its capabilities to support maritime and land forces,
emphasizing programmes such as strategic airlift, close
air support, maritime strike and surveillance and recon-
naissance, while decreasing emphasis or eliminating
altogether capabilities such as offensive counter-air, air-
to-air replenishment and strategic precision strike. The
implications of such a choice could be quite drastic,
including relinquishing NATO/NORAD roles and
responsibilities with all that implies.16 Focusing on
combined options would emphasize capabilities that
easily integrate into multinational and particularly
American air operations. First and foremost of these
would undoubtedly be fighters; however, airlift and
intelligence, surveillance and reconnaissance would
also figure prominently. Nevertheless, this option also
poses some risk. Integration would certainly allow the
Air Force to maintain capabilities and participate in
operations which its budget would not otherwise permit.
But it might also mean that the Air Force would have
drastically reduced capabilities when operating without
the assets of  coalition partners.17

WISHFUL THINKING:
THE STRATEGIC-OPERATIONAL
REQUIREMENT FOR FIGHTERS

Capability planning demands that programmes be jus-
tified not only in terms of their ‘jointness,’ but also

in terms of their strategic rationale. Offensively orient-
ed programmes such as fighters, submarines, armour
and artillery have been increasingly difficult to justify
to the Canadian public. This is not so much a case of a
declining value placed on the armed forces as it is the
fundamental realism of the Canadian public when in
comes to defence policy. Canadian policy is largely
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Figure 2 – DRA Combat Simulation Results

aApproximate values
bAssumed exchange ratio (enemy to friendly killed) inferred from effectiveness scores

Source, Lorell, et al., 1995
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informed by its strategic geography. Canada cannot be
defended against a hostile America, and a friendly
America nullifies most strategic threats. Thus, when
defence is thought about at all it is generally in extra-
continental terms. This has given rise to a schizophrenic
division between domestic and international tasks,
reflected even now within the CF Capability Matrix,
where operational requirements are divided into domes-
tic and international capabilities.

This is particularly true for fighter aircraft. The dis-
appearance of the Soviet threat and the expectation that
no air threat from Russia is likely to reappear has meant
that Canadian fighters have been largely relegated to
international operations and, until 11 September, had
relatively little utility in domestic operations. However,
perhaps the events of late 2001 will re-invigorate a
domestic need for a fighter capability. 

Even the utility of fighters in international opera-
tions is being doubted. Four studies undertaken in the
1990s by US institutions have questioned the need for
fighter modernization plans in the United States.18 All
these studies note that the United States is unlikely to be
challenged by any state in the air for the foreseeable
future. Given the inherent dominance of the US and the

extreme expense of developing such a capability,19 other
nations are far more likely to adopt ‘asymmetric’ strate-
gies to challenge American air superiority. Both Andrew
Krepinivich and Williamson Murray note that US fighter
modernization plans make the error of assuming that the
future is likely to resemble the past. These assumptions
include the probability that forward bases to which air
assets will be deployed will exist and the US will have
access to them; that these bases will remain relatively
immune to attack; and that the USAF will face a sym-
metrical challenge in terms of an enemy fighting with
manned aircraft. These assumptions will lock the US into
a force posture with long-term implications for diploma-
cy, strategy and doctrine in a period of revolutionary
change in both technology and strategic affairs.20

The studies suggest that foreign air bases are likely
to be attacked by any potential adversary. For this rea-
son host nations are likely to be reluctant to provide
access to regional bases because of diplomatic coercion
applied by aggressor states. Even if access is granted,
aggressors would be unlikely to directly challenge
America’s fighters in the air, and more likely to engage
in ‘anti-access’ strategies through attacks on air and

logistic bases using NBC-armed precision guided muni-
tions, or by striking C3ISR assets directly, possibly with
electro-magnetic pulse weapons. Finally, as in East
Timor and more recently in Afghanistan, air bases may
simply not be available.21

Assuming that threats are likely to emerge from
asymmetric directions, each study argues that it would
be better to invest scarce defence dollars in other capa-
bilities. While the threat posed by advanced air- and
surface-to-air missiles will require highly capable air-
craft with some degree of stealthy characteristics,22 one
report concludes that continuation of current fighter and
cruise missile production would provide a capability
surplus to that which was available in the Gulf War.23

The plan to modernize the CF-18s to enhance interoper-
ability with American technology should thus provide
Canada with ample capability for continued participa-
tion in international air operations. For the long term,
however, the findings of these studies raise serious
questions as to whether a fighter should be retained in
the CF following the retirement of the CF-18.

WISHFUL THINKING:
INTERNATIONAL COMPLICATIONS

Ignoring these complications entirely, US budgetary
problems may remove the JSF from consideration

entirely. Indeed, Aboulafia has called the growing com-
petition between defence capital programmes for budg-
etary dollars and the approaching obsolescence of many
key aircraft as the “tactical aircraft train wreck.”24

Recent increases in the US defence budget may ease this
pressure, but a renewed emphasis on missile defence
may sap Pentagon efforts to engage in ‘transformation.’

To reach its targets of approximately 341 F-22s,
548 F/A-18E/Fs and close to 3,000 JSFs, the US
Department of Defense will need to spend between
US$9.6 and $11 billion per year in the years 2002 to
2020. In the peak period of acquisition, 2009-2011,
DoD would spend close to $120 billion per year, higher
than at the height of the Reagan administration.  This
leads many to conclude that the programme is unaf-
fordable.25 Furthermore, the services are unlikely to be
able to shift money within their particular budgets
because of other competing capital programmes and
O&M costs associated with legacy systems. Finally, the
F-117s and F-15Es will become obsolescent in the 2010
time frame, placing additional stress on the capital
budget as their replacements are not addressed by either
the F-22 or JSF programmes.26

Air power, of course, depends on much more than
fighters. Tankers, jammers, ISR aircraft, bombers and
airlift all make important contributions to air opera-
tions, and in many of these areas platforms are reach-
ing the end of their operational lives as well. Further,
only the US is capable of procuring expensive special-
ized aircraft such as these, and international air opera-
tions are thus dependent on American ability to pro-
vide these capabilities.27

The US Congress has expressed considerable con-
cern over the JSF programme in terms of pace, the tech-
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nical challenges posed by three separate aircraft within
a common programme, and affordability.28 The
Rumsfeld Commission examining options for US
defence policy has been reported at various times to be
hostile to the JSF. The JSF lacks any service constituen-
cy outside the USMC, and even there it is in competition
with the MV-22 and the next generation amphibious
vehicle.29 In the event of a budget crunch, which cer-
tainly seems to be looming, the JSF may represent an
easy target.

What may save the JSF from the budget axe are the
obvious industrial benefits the programme represents. A
cancellation of the JSF would cede the fighter market to
the Typhoon, Gripen and Rafale. Not only would this
represent an enormous loss for American business, it
would also represent a lost opportunity to increase the
interoperability of allied air forces with the US.30

Indeed, just such considerations may prove to be impor-
tant factors in saving the JSF.31

RETHINKING A FUTURE CANADIAN
FIGHTER CAPABILITY

Is the JSF likely to replace the CF-18 after 2017? It
would seem to be the most obvious choice if one

makes the following assumptions:

• That manned fighters continue to be an impor-
tant asset in future air operations;

• That the JSF survives the budget crunch coming
in the US tactical air programme;

• That the Air Force can justify a manned fighter
aircraft in terms of capability planning;

• That enough room exists within the CF capital
budget for what will be an extremely expensive
programme; and, most importantly

• That the Canadian public can be convinced of
the need.

In the near term, service interests would suggest
that cruise missiles and UAVs are unlikely to complete-
ly replace manned aircraft. Second, despite threats to air
bases and asymmetric challenges posed by aggressor
states, the US and Canadian military forces will contin-
ue to be expeditionary forces. In an age when there is
likely to be no ‘peer competitor’ capable of posing a
threat to fundamental North American interests, air
power will continue to be the tool of first resort in North
American military options. Finally, the US Congress
will obviously put significant weight on the industrial
benefits of the JSF and its impact on the fortunes of
America’s aerospace sector. This is vital to American
interests, and thus it would be surprising if the JSF were
cancelled outright.  

Capability planning will present significant prob-
lems for the Canadian Air Force in justifying a fighter
programme. By its nature, capability planning opens the
door to alternatives such as UAVs and cruise missiles,
which might even be operated by other services.
However, should capability planning survive the current
transition of Canada’s defence leadership, something
not necessarily guaranteed, its elimination of inter-serv-
ice rivalry may make horse trading amongst the servic-

es more collegial. Indeed, since fighters are central to
the nature of the Air Force, the other services might sup-
port fighter modernization as the loss of one core capa-
bility could put all others at risk. As well, budgetary
constraints may be less in the 2017-2020 period. By that
point the capital bow wave represented by the Navy’s
Afloat Logistics and Sealift Capability ships and
Command and Control Air Defence Replacement
(CADRE) projects will have passed, as will the military

satellite and probably the Army’s armoured combat
vehicle. The Sea Kings will have been replaced by 2020,
and the only serious major competitor for capital funds
may be another Air Force project, the Joint Airspace
Surveillance Project.

Nevertheless, even if these problems are assumed
to have disappeared, because of Canada’s strategic
geography a fighter replacement will still be a very
difficult programme to ‘sell’ to the Canadian public.
While Foreign Minister Axworthy ult imately
approved of offensive air operations in Kosovo, later
the same year he opposed any additional funds for the
Canadian military, even while the Air Force was find-
ing it difficult to find the funds for an incremental
modernization of its CF-18s. Thus, even if Canada
were to contribute to a number of offensive air opera-
tions in the next fifteen to twenty years, there may
still be considerable scepticism about replacing the
CF-18s simply because, in the eyes of many, offen-
sive air operations will be entirely discretionary on
the part of the government.

This is not to say that the case cannot be made.
Indeed, the Navy has already proven that a vigorous
public affairs strategy can be most effective, even when
dealing with ‘questionable’ weapon systems. In 1997, a
decision was made to acquire the Upholder submarines
from the United Kingdom despite initial government
opposition. That such a strategy was necessary is all the
more striking given the fact that the acquisition of the

The Saab Gripen, now in service with the Swedish Air Force.
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submarines was revenue neutral. Thus, even if there is
budgetary room for some form of fighter replacement
programme in the Air Force capital plan, it will still
have to be carefully managed.

It is interesting to note that of the three services, the
Air Force is the only one that has yet to produce a
strategic vision justifying its existence and its opera-
tions to the Canadian public. The Navy produced the
Naval Vision, Adjusting Course and Leadmark. The
Army has its capstone doctrine manual that fulfils much
the same function. However, neither the Air Capability
Framework nor Out of the Sun deal with the very real
problem of explaining what air forces are, what they do,

and why they are needed. As I have written else-
where, this may be due to a number of factors.32 The
lack of a vision may be simply due to professional
myopia: the reasons for maintaining an air force are
so blindingly obvious that none consider it necessary
to explain. This would be wrong, for, as I have stated
above, it simply is not obvious to the average
Canadian, unthreatened by opposing air forces, why
fighters (especially very expensive ones) are neces-
sary. The second reason may be purely institutional:
no one wants to confront the possibility that there
may, in fact, be no future for an offensively-oriented,
independent air arm in Canada.

The questions that surround the JSF and the Air
Force are crucial to the future of the fighters. The JSF
may be wishful thinking, but it cannot be seen as a
solution until some essential thinking is done. As mil-
itary professionals, airmen want as capable an Air
Force as possible, but they have a professional obli-
gation to explain why this must be so to those not

familiar with military operations. All the more need for
forward thinking and a transparent policy on the part of
the Air Force. Now that the modernization of the CF-18
will be fully funded, the Air Force has time to accom-
plish this task. Indeed, the legacy assets of the Air Force
are sufficiently limited to permit a fundamental re-
examination of what an air force is for and why this is
so. If the Air Force wants to remain in the business of
combat operations in the next century, this is a task that
will have to be accomplished before there can be any
fighter solution, JSF or not.
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The French Rafale, designed and manufactured by Dassault Aviation.
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