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SOMMAIRE
En 2008, la stratégie de défense Le Canada d’abord est venue articuler l’intention du
gouvernement du Canada de rééquiper les Forces canadiennes. Depuis, une grande variété de
modèles d’approvisionnement ont été mis à l’essai. Qu’il s’agisse d’innovations intérieures,
d’achats au comptoir ou de partenariats internationaux, on peut trouver des exemples de tous
ces modèles dans les approvisionnements récents du Canada.
Malgré les défis politiques et logistiques associés au programme d’avions de combat
interarmées (JSF)F-35, les partenariats internationaux comme modèle d’approvisionnement
présentent la façon la plus efficace d’atteindre trois des principaux objectifs
d’approvisionnement :


répondre aux exigences opérationnelles ;



obtenir une bonne valeur pour l’argent des contribuables ; et



renforcer l’industrie nationale.

Les partenariats internationaux, lorsqu’ils sont menés de façon efficace, présentent également
un moyen efficace d’éviter trois problèmes de base communs à tous les approvisionnements :


le dépassement des coûts ;



les délais ; et



un rendement sous-optimal.

L’étude de cas du F-35 et de ses comparaisons avec l’industrie de l’aérospatiale civile nous
permet d’examiner ces trois défis communs associés aux approvisionnements militaires.
L’étude de cas nous permet aussi d’analyser les tendances actuelles et notamment
l’augmentation exponentielle de l’intégration technologique dans des plateformes, la
mondialisation des chaînes d’approvisionnement, les échelles de production qui vont en
diminuant et les réductions pratiquées dans les budgets de défense. Au bout du compte, ces
tendances vont guider la communauté internationale vers un plus grand nombre
d’approvisionnements coopératifs, alors que le gouvernement canadien devrait réformer ses
pratiques d’approvisionnement de façon à mieux intégrer ces partenariats internationaux dans
l’approvisionnement.
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EXECUTIVE SUMMARY
Since the Canada First Defence Strategy first articulated the Government of Canada’s intention
to reequip the Canadian Forces in 2008, a wide variety of procurement models have been tried.
From domestic innovations, to purchasing off-the-shelf, to undertaking international
partnerships, there are examples of all of these in Canada’s recent procurements.
Despite the political and logistical challenges associated with the F-35 Joint Strike Fighter
program, international partnerships as a model for procurement present the most effective way
to meet three overarching procurement goals:


Meeting operational requirements;



Getting good value for taxpayer dollars; and



Strengthening domestic industry.

International partnerships, when conducted effectively, an effective means to avoid three basic
problems that are common to all procurements:


Cost overruns;



Delays; and



Suboptimal performance.

The case study of the F-35 and its comparisons to the civilian aerospace industry allow us to
examine these common challenges associated with military procurement. The case study also
allows us to analyze current trends including the exponential increase in technological
integration into platforms, the globalization of supply chains, diminishing production scales, and
reductions in defence budgets. Ultimately, these trends will guide the international community
to a greater number of cooperative procurements while the Government of Canada should
reform its procurement practices to better incorporate these international partnerships in
procurement.

________________________________________________________________________
2

___________________________TOWARDS AN INTERNATIONAL MODEL FOR CANADIAN DEFENCE PROCUREMENT? AN F-35 CASE STUDY

TOWARDS AN INTERNATIONAL MODEL FOR
CANADIAN DEFENCE PROCUREMENT?
An F-35 case study
“… the relationship between the government and the defense industry is not a
normal free market, and the recognition of this fact is an essential first step in
any possible corrective actions.”
Introduction
In 1981 Jacques Gansler, fresh from leaving his post as US Deputy Assistant Secretary of
Defense for Materiel Acquisition, wrote a thought provoking book, simply titled The Defense
Industry. It catalogued the various features that set the defence market apart from the free
market, and then offered some recommendations to improve the government’s acquisition
process. One of the imperfections in the defence market that he identified was that it is a small
market of very high-cost/high-technology goods where only a few very large firms compete,
with prices often determined through fixed cost-plus contract. 1 This is in contrast to the public
economy, where many small firms compete for sales involving large production quantities and
where the market sets prices. Although the defence industry landscape has changed in the thirty
years since Gansler’s book was published, several of his observations have become even more
relevant and are particularly salient in the aerospace sector, on which this paper focuses.
The Government of Canada’s recent Aerospace Review suggested that public aerospace
purchases should have three goals:


Providing men and women in uniform with products that meet their operational
requirements;



Getting good value for the Canadian taxpayers' money; and



Strengthening the Canadian industrial and technological base.2

A cursory examination of the government’s major procurements over the past twenty years
reveals a common set of problems in meeting these three goals: cost overruns, delays,
suboptimal performance, or some combination of all three. Yet no program has experienced
more criticism than the government’s intention to replace the venerable CF-18 Hornet with the
Joint Strike Fighter, or the F-35 Lightning II.
Behind the headlines, however, the F-35 program offers a critical insight into some of the
trends—beyond Canada’s control—that will define the future of the international defence
industry and provides an approach for how to deal with them. These trends include the
challenges of obtaining high technology systems, declining defence spending, and international
cooperation in the arms trade. It is therefore in the context of these general trends that the F-35
acquisition presents an enlightening case study through which to look at the success
international procurement models would have in meeting these three problems of cost
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overruns, delays, and suboptimal performance. The Government of Canada should reform its
procurement practices to better incorporate international partnerships in procurement as they
will put Canada in the best position to meet these challenges and to meet its three main goals:
operational requirements, value for taxpayers’ money, and support for Canadian industry.
The Promise and Perils of Technology
On 28 November 1988, the US Air Force publicly unveiled its newest and most advanced combat
aircraft, the B-2 Spirit. It was a sleek and unconventional flying wing design that held the
promise of being able to penetrate Soviet air defences with near impunity. At around the same
time, the Air Force and the Navy were actively developing two other low observable platforms:
the Advanced Tactical Fighter (later known as the F-22 Raptor) and the Advanced Tactical
Aircraft (A-12 Avenger II). All three aircraft were to feature advanced performance, including
high-resolution radars, long range and (in the case of the F-22) exceptional “supermanoeuvrability” enabled by highly complex vectored thrust systems. Not surprisingly, they also
experienced immense cost overruns, production delays, and performance issues. These
problems eventually resulted in the A-12 being cancelled and the other two aircrafts’ production
runs being curtailed severely.
These experiences illustrated some of the risks and consequences of managing a development
project, which is not wholly unique to advanced aircraft development or to the incorporation of
low-observable features. A 2011 UK National Audit Office report found that technical problems
related to development on the Ministry of Defence’s four main projects were responsible for a
total net cost increase of £5.0 billion between 2000 and 2004.3 Three of the four programs had
little or no low observable features. Yet, in many ways the development of a modern fighter
represents one of the most complex technical engineering challenges in which a state may
engage.
One common feature of the aforementioned UK projects has been the development and
enhancement of their networked functions. In the case of the F-35, it not only required stealth,
but advanced aerodynamic performance, which includes exceptional agility, the ability to reach
speeds above the speed of sound, and the ability to carry a substantial payload. However the
most significant technical capability of a modern fighter, which extends to many platforms, is
the incorporation of complex avionics and sensor systems as part of “network-centric warfare”
or C4ISR (Command, Control, Communications, Computers, Intelligence, Surveillance and
Reconnaissance). These advancements allow platforms to gather more data, process and share
it with other combat units, thereby enhancing decision-making. All of these have been directly
tied to maintaining the United States’ (and, more broadly, Western) military pre-eminence.
Unfortunately, incorporating all these features comes at a steep price. In a 2008 study, the
RAND Corporation discovered that the largest contributing factor to cost growth in modern
fixed-wing fighters (and, by corollary, the extended development time) was customer-driven
complexity. In particular, the desire to incorporate ever more sophisticated avionics and sensors
is the primary cost driver:
The F-16, the initial lightweight fighter of the 1970s, had 15 subsystems and
thousands of interfaces but less than 40 percent of its functions managed by
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software. Today, the F-35 has 130 subsystems, hundreds of thousands of
interfaces, and more than 90 percent of its functions managed by software.
Furthermore, newer fighter aircraft include sophisticated electronic warfare
capabilities, perform with higher thrust engines, and can evade the enemy radar
far better than can legacy fighters such as the F-14, F-15, and F-16.4
The report found that increasing complexity accounted for approximately 50% of the cost
growth on fighter aircraft over the past 30 years. The challenge of integrating these highly
complex systems usually results in greater risk of production slippage and cost increases. This is
apparent with the history of the F-35 project. For example the amount of programming
(imperfectly measured by lines of code) has increased by over 37% from the F-35 original design
specifications, and separately the entire airframe will require over 30,000 design changes over
its research, development, test and evaluation (RDT&E) phase.5 This has adversely affected the
program’s affordability and introduction date. The F-35’s RDT&E was originally envisioned to
last approximately ten years and cost $38 billion dollars, with the first operational squadron
formed by 2011. According to the current schedule, the F-35 should reach full operational
service by 2018 and cost $56 billion to complete development.6 In addition, several lingering
technical challenges have affected the aircraft’s promised performance. Suboptimal
performance, then, remains a key problem that can appear independently from cost overruns
and delays.
Unfortunately, there seems to be no end in sight to avionics-related cost escalation, as
electronics-enabled capabilities are viewed as essential for maintaining the Western supremacy
over the battlefield. Civilian aerospace programs take several approaches to reduce risk; the
foremost is undertaking evolutionary development paths where various capabilities are included
incrementally. However, such an approach is often difficult to implement in military projects.
Commercial clients are primarily concerned with the price and efficiency, so gradual
performance increases in programs are acceptable. A military’s priorities are generally reversed,
desiring large performance increases to maintain their forces’ effectiveness vis-à-vis opponents.
Risks related to complexity can be managed effectively if a program is properly planned and
resourced. Yet many large defence acquisitions fail in these respects, resulting in delays and cost
overruns. In 2002 the US Government Accountability Office published a best practices report
that illustrated the costs of these failures.7 It focused on a program’s knowledge development at
two specific transition points: first, the transition from enabling technologies to their integration
in a system; second, from integration to full production. Failure to achieve sufficient knowledge
at both of these points was identified as a major contributor to cost overruns and delays. In its
assessment, GAO discovered the JSF project failed to adhere to these best practices. None of the
fighter’s underlying technologies were fully matured before the program started integrating
them into the airframe. More seriously, the program then launched into production engineering
long before a stable design for the fighter was established at the integration stage. Most of
these issues have been rectified, but not before they caused serious delays and cost overruns.
One approach that large defence contractors take to reduce their risk exposure is
subcontracting. Given the complexity of major programs, no firm can manufacture every
component alone. Instead they regularly subcontract specific systems to other firms that have
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technical expertise in a specific area. This approach has become widespread in many complex
industries, such as automotive manufacturing, civil aerospace, and computing. Boeing
Aerospace has been a leader of this approach, with approximately 70% of the 787 Dreamliner’s
value being subcontracted out.8 The defence industry has been somewhat slow to follow civil
aviation’s lead, but has recently started to follow suit for a number of reasons:


Declining military spending;



The increasing complexity of weapon systems and components. Complexity
requires specialization and supply chain managers to seek sub-contractors who
have developed market-leading specialization within the component or system
that is being integrated into the overall airframe;



The need to achieve efficiency in light of the absence of large and continuous
production runs. Using a subcontractor that produces a similar component for
commercial and military aircraft alike helps to achieve this efficiency; and



The necessity to involve international partners through offsets. Under
international consortium arrangements, partner nations frequently insist on
getting their share of production through fabrication of various components and
thus can become a part of an extended supply chain.

Yet the subcontracting model is not without significant risks. Attempting to integrate a large
number of companies into a complex supply chain can lead to cost overruns and delays.
Common issues include substandard parts requiring more time and work to coordinate than
originally anticipated, or frequent design changes having rippling effects throughout the supply
chain. This problem has paradoxically pushed prime manufacturers to limit competition for
subcontracts, preferring to rely on trusted partners to provide “turnkey solutions” instead.9
Subcontracting has opened up the defence industry to secondary manufacturers who could
provide the prime contractors with specialized components and technologies. The Canadian
civilian aerospace industry embraced this approach, in part due to the collapse of the domestic
market in the early 1960s. In particular, the dissolution of Avro Canada Ltd. in 1962 radically
transformed the aviation landscape. It eliminated the country’s premiere aircraft manufacturer,
thereby orphaning a large number of second-tier component producers and creating a large
excess of production capacity. In order to survive, much of the industry reoriented towards
obtaining subcontract work for large American firms in civil aviation. One of the more significant
events occurred in 1965, when De Havilland Canada started production of wing and tail
assemblies for Douglas DC-9 at Avro’s former plant in Toronto. Other firms followed suit and
many became world-leading suppliers in specific technology areas including Pratt and Whitney
Canada, Bristol Aerospace, and Canadian Aviation Electronics while remaining aircraft
manufacturers focussed on niche aircraft production. This strategy was facilitated by the
Canada-US Free Trade agreement in 1988 and NAFTA in 1993, which created further
opportunities for cross-border cooperation. Consequently, the Canadian Aerospace industry has
grown to become the fifth largest in the world, contributing 1.9% of Canada’s GDP in 200910 and
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in the process drastically reduced its reliance on defence contracts. By 1990, less than one-third
of its sales were defence related.11
Furthering our commitment to international partnerships would allow the Government of
Canada to better make use of its domestic companies—which are strongly positioned to act as
sub to US primes—not only boosting domestic sales but also minimizing cost overruns and
delays. It would also build on the extensive foundation of defence-related trade agreements
that have been built up over the past fifty years. This includes the Hyde Park Declaration (1941),
Defence Production Sharing Arrangement (1956), and the North American Defence Industrial
Base Organization (1985).12 No other country possesses the same level of deep integration with
American defence contractors as Canada.
While Canadian industries have excelled in high tech sectors, the federal government has had
comparatively little experience with developing complex weapon systems. Instead it has
preferred to purchase mature weapon systems that are already in production and service with
other states. These included the CF-18 Hornet, C-17 and C-130J transport aircraft, as well as the
Leopard I and II main battle tanks. The main advantage of procuring mature weapons is the
ability to observe a proven system in service before deciding to purchase it.
Acquiring proven systems can also foster interoperability between Canada and the producing
state. For example, all Canadian military aircraft purchases since 1960 (fighter, transport and
helicopter) have sourced US military in-service aircraft. Additionally, Canada has benefited from
this practice by enjoying decreased unit costs due to larger US production scales. International
procurement models by nature, then, are best suited to finding the balance between allowing
domestic industries to act as subcontractors on major projects while simultaneously minimizing
the unique demands the government might add to fulfill unique capabilities, which raise costs.
The F-35 presents just such an example of this.
However, there are also disadvantages to acquiring mature weapons systems. First, the
opportunity for transferring cutting edge technology within the industrial benefits program may
not exist. Research and development work is generally already completed and the production
line is usually established by the time of purchase. Second, the original platform is usually
tailored to the producing states’ requirements; therefore, an off-the-shelf platform may require
some level of modification to meet Canadian needs. In some cases, modifications are absolutely
necessary given what are unique Canadian operating conditions (i.e. the Arctic). In other cases,
the degree of “Canadianization” is questionable from an operational standpoint, given the costs
that may be involved. This practice has been a consistent source of cost increases for the
Department of National Defence, widely known as “gold plating.”
Gold plating also occurs in development programs, where additional capabilities are added after
initial design work is completed. This drives up program costs, as development and production
plans often need to be significantly reworked in order to incorporate the alterations. The effects
of Canadian-specific requirements are often magnified in part due to the relatively small size of
the government’s purchases. Non-standard modifications are often costly because they cause
deviations from the production line and require specialized engineering development. An
extreme example is the medium-to heavy-lift helicopter project, which resulted in the
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procurement of the CH-47 Chinook helicopter from Boeing. The Canadian government insisted
on a range of non-standard modifications including additional fuel tanks and different safety
systems, which increased the cost significantly. In 2010 the US Army’s flyaway cost of a CH-47
(the cost of the helicopter) was $31.6 million Canadian dollars.13 By comparison, the Canadian
Forces’ per-unit cost for each “Canadianized” Chinooks was $83.0 million.14 While some of the
increase was unavoidable due to variances in the exchange rate and mandatory foreign military
sales fees, the consequences of gold plating is substantial.
Nevertheless, the Canadian Forces have embarked on a greater number of development
programs since 2006. The largest is the national shipbuilding strategy, which could eventually
result in approximately $33 billion dollars worth of ship contracts and include 23 combatant
vessels. These ships will be produced in Canadian shipyards, and represents the largest of all
Canada’s procurement projects. Unfortunately Canada’s most recent experience with a
development program has been less than satisfactory. The Sikorsky CH-148 Cyclone was
intended to replace the aging Sea King as the Canadian Forces’ primary anti-submarine and
utility helicopter. Originally ordered in 2004 with an in-service date of 2012, the program has
faced long delays and cost overruns. The cause for these problems is one all too common among
modern procurement programs. The CH-148 is an adaptation of the civilian S-92 Cougar
helicopter, requiring extensive upgrades not only to “militarize” the helicopter but also to meet
the Canadian Forces’ evolving requirements. These included improvements to the aircraft’s
flight performance, a new avionics suite for anti-submarine warfare, a new digital fly-by-wire
control system, and flight safety improvements made necessary by the discovery of run dry
gearbox failure in the Cougar helicopter crash investigation. However, much of the delay has
been in integrating a new, upgraded engine as the engine originally envisioned for the CH-148
proved to be underpowered in flight-testing. Furthermore, a number of analysts have suggested
that Sikorsky presented an extremely ambitious development and delivery schedule that it could
not hope to meet.15
While the F-35’s initial RDT&E results illustrate some of the risks involved in a complex
procurement project, its post-2010 experiences offer some direction on how to manage them.
Although the program had the benefit of nearly eleven years of development, it still faces an
enormous technical challenge in attempting to develop the aircraft’s avionics systems. The
disappointing progress led to a major restructuring of the program in 2010, with the
appointment of Vice Admiral David Venlet as the Program Executive Officer. A talented naval
officer with significant procurement experience, he instituted a series of major reforms,
colloquially known as the “replan”. It included adding resources and time to the RDT&E program
and cutting back the number of pre-production aircraft that were to be purchased. Software and
avionics development were given significant attention, as this was identified as one of the key
source of delays. The JSF program has seen its cost and performance estimates stabilize since
then and met most of its development milestones. These lessons and improvements, however,
need to be caveated. Creating realistic timelines and cost estimates can only prevent a program
from experiencing excessive overruns or delays; it will have limited effect in curbing the
seemingly inexorable cost growth associated with increasing complexity.
There is a final major trend important for determining major cost growth: the decline in
production scales. During the 1950s, the US Air Force produced over 9,800 examples of their
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first mainline jet fighter, the F-86 Sabre. By comparison, it barely reached 182 units for its most
recent fighter, the F-22. Production scale has several important effects on a program’s cost, the
most important involving the production learning curve. As the workforce becomes increasingly
familiar with the manufacturing processes required to produce an item, they discover
efficiencies. This leads to a decrease in manufacturing costs.

Figure 1 - Declining unit cost as production rate increases

The effect of production scale was
first identified by Theodore Paul
Wright in 1936, who noticed that
production costs declined in a
geometric curve as more units are
produced. Known as the “Wright
Curve,” it shows that an aircraft
production line must produce more
than 700 aircraft to reach the
optimum unit price. While more
accurate formulas for predicting costs
have been devised, the underlying
principles behind the thesis remain
valid to this day.

However, obtaining large production scales for military equipment has become the exception,
rather than the rule. As global defence spending declined after the end of the Cold War, the rate
of aircraft acquisition slowed dramatically. Combined with the demand for increasingly complex
and costly capabilities, it meant that the cost for fighter aircraft skyrocketed after 1990. An
extreme form of this problem is referred to as the “death spiral.” This phenomenon occurs
when the high cost of a system leads to cutbacks, which then results in even higher costs and
fewer orders. The F-22 suffered this problem, as Chart A illustrates.
Few countries outside of the United
States have sufficient indigenous
demand to sustain their defence
industry.
Nevertheless,
many
considered maintaining a domestic
industrial base for military equipment
a critical political and security priority.
Consequently, manufacturers and
their
national
governments
increasingly looked abroad to buttress
production. One form of this is
multinational collaborations, which
have become increasingly common
since the 1960s. The Panavia Tornado
(between Germany, Italy and UK), and
the Eurofighter Typhoon (between UK, Figure 2 - Effect on F-22 unit costs as production quantities
Italy, Germany and Spain) are two declined
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fighter aircraft built under such a multinational scheme. However these programs also often
marked by major cost overruns and excessive delays. In the case of the Eurofighter Typhoon, the
UK National Audit Office found that approximately two-thirds of the £3.5 billion cost increase
was due to:


inefficient collaborative commercial and managerial arrangements;



obligations to international partners and the complexity of the technologies
being developed; and



a challenge compounded by the rigid collaborative workshare requirements.16

Other European multinational programs suffered similar cost increases, like the jointly
developed Airbus A400M. Nevertheless, there were several major advantages to obtaining
foreign participation, including politically and operationally where it promoted interoperability,
which cemented relationships with key allies and facilitated cooperation in theatre.17
International procurement models are not immune to the three key problems of cost overruns,
delays, and suboptimal performance; the question is how to entice states to participate in a
collaborative project while avoiding some of its worst problems.
International Participation
Since the 1950s, most aircraft programs followed a predictable path to international
participation; they were an afterthought of a primary national order. Manufacturers would
design and produce aircraft according to their domestic specification and only offer it for export
after it entered service. By this point the opportunities for foreign participation were limited, as
most aspects of the aircraft’s performance, design and manufacturing were established. For
example, foreign firms produce only one percent of the Boeing F/A-18E Strike Hornet’s
components.18 However, to attract orders, manufacturers usually offer a set of reciprocal
contracts known as offsets, which in Canada is covered by Industrial and Regional Benefits
(IRB).19 Under Canadian regulations, an offset arrangement equal in cost must accompany major
defence contracts. A different type of incentive is known as licensed production, where a
country purchases a foreign design and then manufactures it indigenously. Unfortunately,
offsets and licensed production schemes both suffer from several issues.
A licensed production is often employed when a purchasing country intends to develop a
domestic aviation industry. They feature the transfer of technical data and manufacturing
knowledge to their firms. Unfortunately the approach can be cost prohibitive; it may add
anywhere from 20%-80% to a unit’s cost.20 In Japan’s case, licensed production has already been
blamed for a 47% increase in the F-35’s projected cost less than a year after it was selected for
production.21 Licensed production schemes also rarely result in a complete transfer of all
technologies. Many parts continue to be produced by original manufacturers and then are
shipped to the licensee country for final assembly. This occurs because it is either prohibitively
expensive to completely duplicate all production, or security concerns limit the transfer of
certain sensitive technologies. Combined, all of these issues often limit in the long-term the
value of licensed production. As one seasoned analyst of the Japanese defence industry
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suggested: “licensing established knowledge is a good way to keep up, it is not a good way to
get ahead.”22
IRBs present a different set of problems. Likely the most significant is the quality of the
reciprocal contracts. Offsets are separated into two categories: direct and indirect. Direct offsets
are contracts that directly relate to the original program, like a subcontract for parts. These are
preferable, as they offer Canadian industries to participate at a high level. Yet Canada’s ability to
obtain work on a mature program is limited. By the time an aircraft enters service, its
manufacturing process has been established and the opportunity for collaboration has passed.
Instead, Canada is often forced to indirect offsets to make up the balance of the IRB program.
These are contracts for Canadian goods and services that are not directly associated with the
original program but do count towards the IRB requirement. Conversely, however, are the
situations wherein the supplier is a less than ideal fit (where, say, a more experienced firm
abroad is passed over so as to provide work to a Canadian firm). The result of this can be
twofold: first, it can simply fail to produce a lasting relationship that extends beyond the IRB
commitment; second, it may even lead to one of the key problems associated with
procurements: suboptimal parts leading to suboptimal performance.
Indirect offsets can result in lucrative contracts and were a contributor to the growth of the
Canadian aviation industry in the 1980s and 1990s. Yet they often face significant drawbacks.
First, it is questionable how much of a benefit they are in the highly integrated CanadianAmerican industrial market. According to Canadian regulations, IRBs must “be new work, not
already taking place or planned to take place in Canada.”23 Yet it is difficult to ascertain whether
the work would have occurred regardless at some point in the future. For example, Boeing
included contract work for civilian airliners at various firms’ facilities to meet it IRB obligations
for Canada’s purchase of C-17 transport aircraft.24 Many of them were already major suppliers
for the aerospace giant and were likely to receive some work in the future regardless of the IRB.
Offsetting firms also frequently struggle with meeting their IRB commitments due to the large
value of the contracts. Therefore, they will include any manner of expenses in Canada, even
those which may not necessarily be industry or military related. In an extreme case, a foreign
firm accounted the expense of holding a conference in Canada to count towards its IRB
commitment. Furthermore, firms may inflate the value of their work in order to meet their
offset requirements. The economic benefits attained from these programs can be minimal,
mostly because they do not lead to sustained economic development. This is a larger issue
surrounding all offsets. Since the reciprocal contracts must be delivered during the original
procurement period, they are often one-time purchases with little follow through after
completion.25 As Industry Canada’s ability to devise an integrated investment strategy for the
returning money is limited, IRBs are a less-than-effective tool for industrial policy.26
Notwithstanding this, where IRBs continue to have some merit—returning to the Jacques
Gansler quotation at the outset of his paper—is in the observation that the defence industry is
not a free market. Value-based competitions are effective for promoting Canadian industries in
foreign markets only to the extent that these companies are not restricted in their sales.
In general, the US government does not favour defence offsets, but will allow American firms to
meet foreign requirements if necessary to obtain a contract. However, when it came to the JSF
program, the US Department of Defence (DoD) assessed that the future fighter export market
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would be saturated by the time the F-35 entered service. Four platforms were scheduled to be
operational by 2001: the Eurofighter Typhoon, the Dassault Rafale, the Saab Gripen, and the
Boeing F/A-18E/F Super Hornet. Although the JSF possessed superior performance in key areas,
it would not be available until 2010 at the earliest. Furthermore, the competitors offered
attractive industrial offsets that could sway potential customers. The policy of using offsets for
leverage was magnified by the consolidation of the European defence industry in the early
1990s, which meant that many of the aircraft producers possessed subsidiaries or corporate
partners in potential client states they could leverage to win contracts.
In light of the highly competitive market, Lockheed Martin and the DoD implemented an
innovative participation model. First, states were invited in 2001 to join as development
partners in the nascent JSF program. They were placed in one of three tiers that were separated
by the level of financial contribution. This determined each partner’s ability to influence the
aircraft’s specification, which preserved the benefits of a common manufacturing version while
still giving the financial contributors the ability to incorporate some unique national
requirements into the common design. The United Kingdom paid approximately $2 billion
dollars to be the only level one partner to the United States, as they possessed specific
requirements surrounding the short take off and vertical landing version. Canada was a level
three partner at $150 million, with relatively minimal input into the aircraft’s design.27
The key difference between the JSF and other programs was the industrial participation scheme.
Instead of a traditional offset program, foreign countries were invited to play an integral role in
the JSF’s production. Upon joining the partnership, a state’s firms were allowed to compete for
program’s subcontracts on a “best value” basis. This approach emulated Boeing Aerospace’s
commercial aircraft subcontracting model. With the F-35 production projected to consist of
around 3,100 airframes, even supplying a small part of the aircraft would be lucrative over its
production life. The opportunity also entailed risk for partners. Because national manufacturers
would compete on a best value basis, their companies were not assured a quota, as would be
the case with a traditional offset arrangement. This would also enable Lockheed Martin to
accrue the benefits of obtaining a global supply chain. Unfortunately, it also comes with all of
the challenges of a global supply chain, including the large potential for delays, not only in
establishing the supply chain but also potential disruptions throughout the production schedule.
A globalized supply chain—while it may make use of best value specialties and thereby hope to
mitigate the problem of suboptimal parts—also becomes subject to international movements of
goods. Because of the interconnected nature of supply chains, downstream delays of raw or
unfinished materials may be magnified before they ever reach prime contractors. This potential
for exponentially increased delays of production schedules are an inherent risk when it comes to
global supply chains. Once these delays are experienced, they can be mitigated with one of two
concessions: primes may pay greater sums of money (which will in turn be passed onto
government) for parts, or they may make do with suboptimal parts, which may contribute in
turn to suboptimal performance. We therefore return to the three problems associated with
large procurements, which have been experienced both by the 787 as well as the F-35.
Nevertheless, Canadian firms were well placed to compete in this format. First, their focus on
niche capabilities and integration with the American aerospace sector, means they were well
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disposed to win a disproportionate share of the contracts. The Canadian government began
considering the JSF’s program’s industrial benefits as early as 2003, and established several
policies to exploit the opportunities it offered.28 It offered loans to manufacturers in order to
prepare them for the bidding process.29 The unique arrangement was a major departure from
the vast majority of Canadian procurement programs and several industry leaders saw it as a
unique opportunity to gain greater access to the US defence market. One of the key features of
the program was how it significantly reduced some of the regulatory hurdles that Canadian
companies faced when dealing with American companies, particularly the International Trade in
Arms Regulations (ITAR). ITAR was crafted to prevent sensitive technologies from being
exported to potentially hostile states by allied industries. However, its stringent requirements
also had the corollary of increasing the cost of doing business, creating a barrier for trade. The
Joint Strike Fighter Program Office helped to mitigate the negative effects of ITAR for the nonUS partner nations. Where projects once faced an approval process measured in months, the
JSF Program Office regularly obtained, and obtains, waivers in a matter of days or less.30
The actual benefit for Canadian industries is difficult to quantify at this juncture, since the
subcontracts are not fully established. In addition, there will be future opportunities for
sustainment and follow-on development. However, Industry Canada estimates that domestic
industries would reap approximately $9.7 billion dollars in contracts for the production portion
of the program alone.31 Lockheed Martin’s nominal IRB commitment for the F-35’s $9 billion
dollar acquisition would be about $7 billion dollars.32
Furthermore, the JSF program is more efficient at delivering long term economic benefits than
domestic offsets. As noted earlier, IRB are often one-time purchases and may not include any
sort of technological transfer. By comparison, the program’s partnership scheme provides direct
and long-term benefits for Canada. It builds on the Canadian aviation industry strengths,
providing benefits to firms best able to compete on a global scale. With roughly 3,100 F-35
slated for delivery between 2012 and 2040, many Canadian firms can expect over 25 years of
production and (in some cases) follow-on spares contracts. Magellan Aerospace, one of
Canada’s largest industrial participants, conservatively estimates that will accrue $1.5 billion
dollars of revenues with its current contracts.33 The long production period allows the company
to effectively plan and manage this growth, in comparison to the short timeframe of traditional
offsets.
Participation in the F-35 program has an added benefit for these firms: it offers them access to a
high technology environment. This allows them not only to remain abreast of the technical
advances and business practices employed by major aerospace firms, but also to be better
prepared to compete for future opportunities. The early government involvement stimulated
investment into R&D and enhanced the competitiveness of interested companies. This resulted
in Canadian firms capturing a substantial portion of the project’s available workshare.
Traditional offsets are largely limited to current technologies. This limits their value as a vehicle
to improve the aerospace industry’s future competitiveness. Thus, even if a traditional offset
arrangement offers a higher total of spending (which it does not), JSF partner contracts are
more effective at delivering long-term economic benefits for Canadian industry.
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Reforming Canadian defence procurement
While we have spoken about an international procurement model as potentially bringing some
remedies to a Canadian procurement model—and the F-35 showcasing a number of these—in
reality there is no “silver bullet” to enhancing defence procurement outcomes in Canada.
Several countries, including Australia, the United Kingdom and the United States, have
attempted major procurement reforms since the 1980s, with mixed results. Therefore, any
attempt to change the current system requires a strong understanding of the current system’s
limitations, a clear sense of what a proposed system would accomplish, and an effective process
to correct any problems as they may arise.
This is not to suggest that aspects of the current system should be discarded. Procuring mature
weapon systems remains a viable and effective approach to acquiring military equipment for the
Canadian Forces. They largely avoid the risks involved in a development program and deliver a
proven platform. It should remain the primary procurement method for many capabilities.
However, purchasing off-the-shelf becomes a less attractive strategy for high-cost, complex
systems that are expected to remain in service for twenty years or more, and are expected to
remain operationally relevant against an evolving, somewhat unpredictable threat. This is
particularly true if industrial policy is among the considerations. Canada has two possible
strategies in this case.
The first is to undertake indigenous development and production in areas where a credible
Canadian industry exists. This holds the prospect of retaining a large portion of the work in
Canada and supporting national industries. There are significant risks to this approach, which
include absorbing the majority of development costs and possibly paying a premium over
comparable capabilities that are available on the international market. A critical element to the
success of this model is that investments must be made only to sustainable industries with
viable market prospects. However, considering the growing flexibility of the global defence
market, the government may be able to obtain better capabilities abroad at a lower price while
delivering superior industrial outcomes.
Yet, there are a wide range of capabilities that cannot be developed indigenously and
circumstances where purchasing a mature system would be unsuitable. A second approach is
required in these cases. The government should consider entering into long-term partnerships
with allies to jointly develop a capability. These international partnerships developments such as
the F-35—as compared to the military off-the-shelf procurements of mature platforms on one
hand (CF-18) or exclusively domestic developmental programs on the other (as is being done in
the shipbuilding industry)—would involve identifying current capabilities that will require
replacement, then matching them with ongoing allied development programs. The key to this
approach is to become an early partner, possibly before a design is selected. This would allow
the government to incorporate some unique requirements into a system, while avoiding the
costly expense of creating a unique “Canadianized” version like with the recent Chinook
purchase. This approach also holds significant advantages for the primary purchasing country:
they obtain guaranteed sales, share development risks, and broaden interoperability with an
ally. Stated another way, it minimizes the risk of cost overruns, shares the risk of delays, and
mitigates against suboptimal performance by sharing technologies.
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It should be noted that international partnerships present different issues than other programs.
One of the most significant issues is that of open competitions. As apparent with the case
studies of the F-35 and Cyclone programs, this is a sensitive issue that can have serious political
consequences. International partnerships require the government to engage throughout the
entire development and procurement process in a collective fashion with other participating states. It involves a negotiated compromise with other states in order to balance Canadianspecific performance, cost and containment requirements on a larger program. Engaging in such
a program is a de facto selection of a capability; it signals the government’s decision to accrue
the benefits of a joint-development over a more traditional off-the-shelf procurement.
Therefore, an open competition between a joint development on one hand and off-the-shelf
programs on the other would not be a fair competition, given that the competition criteria (the
requirements Canada sought to obtain, laid out in a statement of requirements) would logically
already be reflected through the joint program. If they were not reflected, then the program
management failed to obtain the necessary level of Canadian-specific requirements during
negotiations with partners. This outcome should not occur, as the government should withdraw
from any joint program if it determines that Canadian requirements are not being met, and this
would occur before a competition commenced.
This is not to suggest that competition is impossible. Rather, learning from the F-35 case study,
competition should occur within the partnership format, either run within it or by the leading
nation. This may allow Canada to avoid shouldering the entire cost and risk of running a
competition, and leverage the experience of other defence establishments to enhance decisionmaking and management.34 Unfortunately, there are no such provisions within Canadian
contracting regulations to manage such an approach.
There are already examples of joint international approaches achieving some success, such as
with European naval programs. The French-Italian Horizon Class frigate is a joint program, run
through a multinational program office. In addition to sharing development costs,
approximately 90% of the vessel’s components are common to both countries’ versions. This
includes the engines, sensors, fire control systems, air defence missiles, and torpedoes.35 While
the Horizon project sole-sourced certain critical subsystems, most sub-components were
opened up to competitive tenders in the program’s initial phases.36 This cooperation has spread
to other programmes, as most European naval programs now share key subcomponents, such
as radars, engines and missiles, which drive down development risks and unit costs. These
examples illustrate how states are adapting their purchase approaches in the face of altering
market dynamics. It is almost certain that the future Canadian Surface Combatant will follow
this path to some degree and adopt several major subcomponents from major producers.
Whether Canada undertakes a unilateral or joint development project, program staffs require a
strong comprehension of the complexities involved in program development. This includes
understanding problems related to complexity, cost growth and production scale, which has
been a blind spot among some Canadian procurement programs. One strategy to consider is the
US Government’s Cost as an Independent Variable approach. This is “an acquisition philosophy
that emphasizes keeping system life cycle cost within an established range by trading the other
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system acquisition variables of performance or schedule.”37 When implemented properly, it
should help to identify which alterations will create an unacceptable cost increase.
Ongoing transformations in defence procurement and high technology sectors also require
reforms to the government’s relationship with industry. The current offsets-based policy is too
inflexible as an industrial strategy given the shifting nature of the defence industry. IRBs should
remain a policy option for cases when Canadian industries in the sector are immature and
cannot effectively compete on the global market. However, by-and-large, jointly managed
development projects provide an excellent opportunity to create access for Canadian firms into
the US defence industry. There are several different approaches for participation that are
appropriate for different levels of risk and industry capability. Where possible and appropriate,
the government should attempt to include a best value format where Canadian firms are able to
compete for subcontracts. This format favours Canadian industries, particularly when supported
by government assistance. The Joint Strike Fighter program offers such an example, and should
serve to inform future decisions. Although this paper focuses on aerospace, most of these
features are common to most sectors in the defence market.
It should also be noted that indigenously produced systems will also benefit from this approach.
Greater government familiarity when it comes to operating with foreign governments will
facilitate sales abroad. As prime contractors follow civil aviation’s lead towards consolidating
their subcontracting to trusted industry partners, it is imperative that the government use
whatever instruments it has to facilitate Canadian firms’ penetration into these supply chains.
This works both ways. Reducing the barriers to trade in defence products will ensure that
Canadian manufacturers will have broader access to critical and advancing technology systems
not available domestically. For example, the government’s new combatant vessels will require
advanced radar, communication, and weapons systems that must be sourced from foreign
suppliers. An effective defence procurement system will be able to better identify the
advantages and disadvantages of different systems including the risks involved. They may even
be able to facilitate the involvement of Canadian firms as subcontractors to the subsystem
suppliers.
We return again to the three goals suggested by the Canadian government’s recent Aerospace
Review: meeting operational requirements, value for taxpayers’ money, and strengthening
Canadian industry.38 When applied and executed properly, international partnerships are an
extremely effective means to meet all three objectives while at the same time mitigating the
three common problems facing procurements: cost overruns, delays, and suboptimal
performance. It is well worth the government’s effort to consider this approach when procuring
future capabilities.
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