
 

 

 

 

 

Impact of the Canadian 
Aerospace Industry 

 
 
 
 
 
 
 
 

 
 
 
 

 
October, 2010 
AIAC Phase 2 Report 



 

© Deloitte & Touche LLP and affiliated entities. AIAC ï Impact of the Canadian Aerospace Industry i 

 

Table of contents 

1 Glossary of terms.................................................................................................................................... 1 

2 Introduction ............................................................................................................................................. 3 

3 Global aerospace industry ...................................................................................................................... 4 

3.1 The global civil aerospace market ............................................................................................. 4 

3.2 The global military aerospace market ....................................................................................... 5 

3.3 The global space market ........................................................................................................... 5 

4 Canadian aerospace industry: profile and recent developments ........................................................... 7 

4.1 Description of the Canadian aerospace industry....................................................................... 7 

4.2 Composition of the Canadian aerospace industry................................................................... 13 

4.3 Investment in the Canadian aerospace industry ..................................................................... 14 

5 Economic impact .................................................................................................................................. 16 

5.1 Economic impact defined ........................................................................................................ 16 

5.2 Nature of economic impacts evaluated ................................................................................... 17 

5.3 Methodology ............................................................................................................................ 17 

5.4 Economic impact multipliers .................................................................................................... 22 

5.5 Tax impacts ............................................................................................................................. 23 

5.6 Interpretation............................................................................................................................ 23 

5.7 General industry impacts ......................................................................................................... 23 

5.8 Impact assessment .................................................................................................................. 26 

5.9 Industry outlook impact assessment ....................................................................................... 34 

5.10 Summary ................................................................................................................................. 35 

6 Associated impacts ............................................................................................................................... 39 

6.1 Talent development and deployment ...................................................................................... 39 

6.2 Fostering critical innovation and technology ........................................................................... 39 

6.3 Economic cluster development................................................................................................ 41 

6.4 Fostering environmental sustainability .................................................................................... 42 

6.5 Strengthening Canada's security ............................................................................................. 42 

7 Case studies ......................................................................................................................................... 44 



 

© Deloitte & Touche LLP and affiliated entities. AIAC ï Impact of the Canadian Aerospace Industry ii 

 

7.1 The Canadarm: Canadian capabilities in the space market .................................................... 44 

7.2 Bombardierôs Q400: An Ongoing Canadian Aerospace Success ........................................... 51 

7.3 StandardAero: National MRO Leadership, Leveraging Government Support ........................ 55 

7.4 Composites Atlantic Limited: A Fast Growing SME Leader in Aerospace .............................. 59 

Statement of responsibility .......................................................................................................................... 63 

 

 



 

© Deloitte & Touche LLP and affiliated entities. AIAC ï Impact of the Canadian Aerospace Industry 1 

1 Glossary of terms 

Abbreviations  

A&AP Aircraft & Aircraft Parts 

A&ES Avionics & Electro Systems 

AIAC Aerospace Industries Association of Canada 

BE-LF Break-Even Load Factor 

BRIC countries Brazil, Russia, India, and China 

CAGR Compound Annual Growth Rate 

CAS Civil Aerospace Sector 

Category I members 
The second largest (in terms of revenue per company) of the three strata of AIAC direct 
members analyzed as part of this study 

Category II members 
The smallest (in terms of revenue per company) of the three strata of AIAC direct members 
analyzed as part of this study 

CDDP Canadian Department of Defence Production 

COMAC Commercial Aircraft Corporation of China, Ltd. 

Deloitte Deloitte & Touche LLP 

DoD US Department of Defense 

E&EP Aircraft Engines & Engine Parts 

EDC Export Development Canada 

FTK Revenue per Tonne of Freight 

GARDN Green Aviation Research & Development Network 

GDP Gross Domestic Product 

GEO Geosynchronous-Earth Orbit 

IATA International Air Transport Association 

IMF International Monetary Fund 

ISS International Space Station 

ITAR International Traffic in Arms Regulations 

ñlarge companiesò 
Respondents to the 2009 AIAC Annual Membership Survey with revenues greater than $15 
million 

LCA Large Commercial Aircraft 

LCC Low Cost Carriers 

LEO Low-Earth Orbit 

M&A Mergers & Acquisitions 

MA&D Military Aerospace & Defense 

MAS Military Aerospace Sector 

MRO Aircraft Maintenance, Repair & Overhaul 

MTOW Maximum Take-Off Weight 

NRC-IRAP National Research Council Industrial Research Assistance Program 
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Abbreviations  

Other AP&S Other Industry Related Products & Services 

PPE Property, Plant, & Equipment 

Provincial members 
The fourth strata analyzed as part of this study, consisting of companies belonging to 
aerospace industry provincial associations  

R&BA Regional & Business Aircraft 

R&D Research & Development 

RPK Revenues per Passenger Kilometres 

SADI Strategic Aerospace & Defence Initiative 

SIPRI Stockholm International Peace Research Institute 

ñsmall companiesò 
Respondents to the 2009 AIAC Annual Membership Survey with revenues less than $15 
million 

Special Category members 
The largest (in terms of revenue per company) of the three strata of AIAC direct members 
analyzed as part of this study 

SR&ED Scientific Research & Experimental Development Program 

ñsurvey respondentsò Respondents to the 2009 AIAC Annual Membership Survey 

SWOT Analysis of Strengths, Weaknesses, Opportunity, & Threats 

the AIAC Survey the 2009 AIAC Annual Membership Survey 

UAC United Aircraft Corporation 

UAV Unmanned Aerial Vehicles 

US United States 

YoY Year-over-Year 
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2 Introduction 

Deloitte & Touche LLP (ñDeloitteò) was retained by the Aerospace Industries Association of Canada 
(ñAIACò) to assist in analyzing the contribution of the Canadian aerospace industry to the Canadian 
economy. This analysis consists of three related but distinct phases and corresponding reports:  

¶ Phase 1: provides a synopsis of the Canadian aerospace industry based on a statistical analysis of the 
2009 AIAC annual membership survey (ñthe AIAC Surveyò). This report also includes a discussion of 
the membershipôs outlook for the sector. 

¶ Phase 2: evaluates the contribution of the aerospace industry to the Canadian economy by quantifying 
the direct, indirect and associated impacts of the aerospace industry on measures such as expenditure 
and investment, employment and gross domestic product (ñGDPò). This report uses macroeconomic 
and sectoral data, including the AIAC Survey results from Phase 1, to parameterize Deloitteôs input-
output model and generate numerical results. To further highlight the different ways in which the 
socioeconomic impacts of the aerospace industry can be felt in the broader economy, this report also 
presents four case studies drawn from specific development programs in the aerospace industry. 

¶ Phase 3: provides a 10 year market growth forecast and competitive analysis for the global aerospace 
industry. This report includes a global market analysis, an analysis of external market drivers as well as 
an analysis of the trends in the Canadian and international markets which could positively and 
negatively affect the aerospace industry in the short term (1-2 years) and the long term (10 years). Also, 
a global report card is presented to highlight the strengths, weaknesses, opportunity and threats facing 
the Canadian aerospace industry. To highlight some of the opportunities and challenges faced by the 
aerospace industry, this report concludes by examining four scenarios that relate the long term 
aerospace forecast to policy-relevant issues facing the domestic aerospace industry. 
 

Each phase is covered by a separate report. There are also a number of appendices that contain 
supplementary information. 

For our analyses and reports, the Canadian aerospace industry is defined to include companies that 
perform the following activities: aircraft and aircraft parts design and manufacturing (ñA&APò); aircraft 
engines and engine parts (ñE&EPò); avionics and electro systems (ñA&ESò); maintenance, repair and 
overhaul (ñMROò); simulation and training and space related design and manufacturing.1 The A&AP 
sector is the most diverse as a result of a wide range of aircraft types (i.e., business jets, regional aircraft, 
narrow-body commercial aircraft, wide-body commercial, freighters, military jets, etc.) and the associated 
range of components and technology used in each aircraft type. Furthermore, each sector within the 
industry has both military and civil end-users that often have unique requirements and objectives. 

The purpose of this Phase 2 report is to present the economic impacts of the Canadian aerospace 
industry. To place this industry in perspective, a summary of the global and Canadian aerospace 
industries (taken from the Phase 1 report) is included within this report. 

Unless otherwise noted, all revenue and expenses items are presented in Canadian dollars. 

                                                                 
1 Only selected companies and sub-sectors from the space sector are included in the membership survey and statistical analysis 

of the Canadian aerospace industry. 
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3 Global aerospace industry 

The global aerospace industry includes both the civil and military sectors, and is estimated to have 
generated total sales of approximately US$380 billion in 2009, including all components of the value 
chain from A&AP to MRO. The global civil aerospace sector (ñCASò) is estimated to comprise 46% of total 
aerospace industry revenue, while the military aerospace sector (ñMASò) constitutes approximately 54% 
of revenue.2 The MAS is a subset of the military aerospace and defense (ñMA&Dò) industry, which also 
includes many non-aerospace defense products and services. 

3.1 The global civil aerospace market 

The global CAS can be defined to include and segmented into A&AP (including A&ES) manufacturing, 
E&EP manufacturing, MRO service providers, training and simulation, and space related manufacturing. 
The largest end-users for CAS products are passenger airlines. Other end-users include logistics (freight) 
companies, businesses, individuals, and non-military government sectors (including, for example, 
government search and rescue aircraft). 

The CAS sector is influenced by a number of factors, the most important being GDP, aircraft deliveries 
and backlogs, fleet renewal and expansion, emerging markets, long term pilot and workforce shortages, 
regulatory changes, and moves to more green technologies and the associated changes in research and 
development (ñR&Dò) intensity. Beyond revenues and income, key factors indicating the health of the 
CAS include revenue per passenger kilometre (ñRPKò), revenue per tonne of freight (ñFTKò), and 
passenger and freight load-factors. 

The global CAS industry comprises 46% of the total aerospace market in terms of revenue. Global 
revenue for the CAS was approximately US$176 billion in fiscal year 2009. The majority of the CAS 
revenue is generated by the A&AP sub-sector (56%) followed by MRO (20 %) and E&EP manufactures 
(16%). The CAS is now beginning to see an improvement in passenger traffic as the developed countries 
begin to emerge from the recent global recession.3 

The top three CAS revenue producing countries in 2009 were the United States (ñUSò), France, and 
Canada. The CAS is still concentrated in the developed world with North America controlling 
approximately 40% of revenue and Europe controlling approximately 37.0% of revenue. However, a shift 
in the industry is underway towards low-cost high-GDP areas including Asia-Pacific and Latin America. In 
2009, CAS manufacturing revenue came predominantly from the worldôs 500 major airlines at 78.5%, 
followed by freight, at 10%, and other end-users at 11.5%.4 

IBIS World reports that nine companies control over 95% of global CAS manufacturing revenue. Major 
manufacturers in the global CAS include EADS, Boeing, United Technologies, General Electric and 
Bombardier. 

  

                                                                 
2 DataMonitor, ñGlobal ï Aerospace and Defense.ò December 2009. 
3 Please note that this section is a summary of the Phase 3 analysis, and is reproduced herein for the purposes of assisting the 

reader with the contextual positioning of the survey analysis. For more details on the current environment of the global 
aerospace industry, please refer to the Phase 3 report. 

4 IBISWorld Global Civil Aerospace Products Manufacturing, February 2010. 
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Going forward, rising global GDP is expected to spur activity in the global civil aerospace industry. With 
the International Monetary Fund (ñIMFò) forecasting global GDP to increase by 4.6% in 2010 and 4.3% in 
2011,5 increased air travel is expected to boost airline profitability and increase revenue for the CAS. In 
addition, other key developments are also expected to have a positive impact on the aerospace industry, 
including active fleet renewal and expansion, increasingly green (i.e., environmentally friendly) 
technologies and associated increases in R&D spending, a growth in MRO activity as companies shift to 
new technologies, the appearance of emerging markets as serious competitors, and long term pilot and 
workforce shortages. 

3.2 The global military aerospace market 

The global MAS industry is comprised of producers and suppliers of aerospace products and services 
designed to address the needs of the military departments around the world. Over recent years, the MAS 
has experienced sustained revenue growth due to strong military spending in North America and Europe.6 

Military spending by the worldôs ten largest governments has increased by some 15.9% over the last nine 
years with the US accounting for approximately 43.0% of the global military spend in 2009. Other major 
world players include China (with approximately 6.6% of global military spending) France (4.2%) and the 
United Kingdom (ñUKò) with 3.8%.7 Collectively, the top five ranking countries are responsible for 57.6% of 
global military expenditures, which is estimated to have been some US$1.53 trillion in 2009.8 

The global MAS industry comprises 54% of the total aerospace market in terms of revenue. Global 
revenue for the MAS was approximately US$205 billion in fiscal year 2009. The majority of the MAS 
revenue is generated by the A&AP sub-sector (50%) followed by MRO (30%) and E&EP manufactures 
(14%). 

The MAS is dominated by large players based in the US, with the top 100 military contractors generating 
US$399 billion in revenue in 2009, representing an increase of 4% from 2008.9 Major industry participants 
in the global MAS sector include Lockheed Martin Corporation, BAE Systems, Boeing, Northrup 
Grumman and General Dynamics. In 2009, Canadaôs CAE ranked 77th on the list of top military 
contractors with military related revenue of US$742 million. With respect to the MRO sector, prominent 
Canadian companies operating in this sub-sector include Cascade Aerospace, L-3 Communications 
MAS, IMP Group, StandardAero and Vector Aerospace. 

The MAS will be negatively impacted by any reductions in US and European defense budgets enacted to 
combat growing budget deficits. On the positive side, growth in the Indian and Chinese markets is 
expected to partially offset reductions in military spending in developed countries. As a result, more MAS 
companies are expected to focus their growth strategies on these growing economies. Military spending 
is, however, expected to shift toward fleet modernization, as the average age of global MAS equipment 
continues to rise. 

3.3 The global space market 

The space sector (including guided missiles) is mall and evolving compared to the rest of the aerospace 
industry, accounting for approximately 5% of total aerospace revenue in 2009. Canadian companies 
operating in the global space market include MDA, COM DEV and Neptec. 

                                                                 
5 IMF, ñWorld Economic Outlook Update: Restoring Confidence without Harming Recoveryò, July 2010. 
6 Deloitte. Phase 3 forecast model, 2010. 
7
 SIPRI website. http://www.sipri.org/research/armaments/milex/resultoutput/trends 

8 Ibid. 
9 Defense News, Top 100 for 2009. June 2010. 

http://www.defensenews.com/static/features/top100/charts/rank_2009.php?c=FEA&s=T1C 

http://www.sipri.org/research/armaments/milex/resultoutput/trends
http://www.defensenews.com/static/features/top100/charts/rank_2009.php?c=FEA&s=T1C
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Over the next 20 years, the space sector is expected to become dominated by civilian customers with 
forecasts by Teal Group stating that civilian payloads will make up 77% of proposed payloads through 
2028.10 

In terms of technology, the industry is trending toward launching more profitable micro- and nano-
satellites. In addition, the service market for the International Space Station (ñISSò) is expected to account 
for one quarter of new launches through 2020 because of the cancelation of the space shuttle program.11 
Additional sector growth will revolve around the growing demand for high-speed bandwidth for use in 
communications and data transfer.12 

                                                                 
10 Teal Group, Teal Mission Model Counts 2,033 Space Payloads through 2028ò, online article: 

https://www.tealgroup.com/index.php?option=com_content&view=article&id=41:teal-mission-model-counts-2033-space-
payloads-through-2028&catid=3&Itemid=16 published on March 25, 2009. 

11 Ibid.  
12 The Teal Group has highlighted two other future major sources of growth: the replacement of Globalstar and Orbcomm LEO 

mobile communications constellations in the next two to three years, and Iridium LEO satellites in the next decade. 

https://www.tealgroup.com/index.php?option=com_content&view=article&id=41:teal-mission-model-counts-2033-space-payloads-through-2028&catid=3&Itemid=16
https://www.tealgroup.com/index.php?option=com_content&view=article&id=41:teal-mission-model-counts-2033-space-payloads-through-2028&catid=3&Itemid=16
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4 Canadian aerospace industry: 

profile and recent developments 

The following section provides a summary of the Canadian aerospace industry based on information 
contained in the Phase 1 report. 

4.1 Description of the Canadian aerospace industry 

In 2009, the Canadian aerospace industry was estimated to have generated $22.2 billion in revenue. The 
industry is a significant source of employment, employing an estimated 78,965 people in 2009, with a 
corresponding payroll cost of approximately $4.6 billion. 

The Canadian aerospace industry is dominated by a small group of large companies; the 14 largest 
aerospace companies in Canada generated $16.1 billion in revenue in 2009, representing close to three-
quarters of total Canadian aerospace revenue. These 14 companies also dominate in terms of 
employment with some 40,738 jobs (51.6% of total aerospace employment) and $3.0 billion in payroll 
(64.9% of total aerospace payroll). 

Employment within the Canadian aerospace industry can generally be broken up into four categories; 
engineering and scientific staff, production staff, technicians and/or technologists, and all others. Of these 
four groups, production staff is the largest category with an estimated 47.2% of the Canadian aerospace 
workforce. Figure 1, following, illustrates the relative proportions of each category of employment. 

Figure 1: Canadian aerospace employment by category13 

 

                                                                 
13 Source: AIAC Survey (2009), Deloitte 
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4.1.1 Geographic distribution 

The Canadian aerospace industry spans the entire country, with companies, research centres and post-
secondary institutions with programs focusing on the sector located in each province14. These ñcentres of 
aerospace excellenceò and industry clusters include the following: 

Nova Scotia 

Halifax is home to a number of world-renowned aerospace firms specializing in composite fabrication, 
electronic assemblies, simulation and modeling technologies, and engine manufacturing. Companies 
located in Halifax / Nova Scotia include Lockheed Martin, Pratt & Whitney Canada, IMP Group and 
Composites Atlantic. 

Prince Edward Island 

The Charlottetown cluster specializes in engine maintenance, repair and overhaul and the manufacturing 
of precision components, engine coatings and airplane interiors. Nine aerospace firms, including 
Honeywell Canada, Wiebel Aerospace and Vector Aerospace operate in the province, specifically as a 
part of Slemon Park, ñhome of Prince Edward Islandôs aerospace industry.ò Holland Collegeôs Aerospace 
Technology Centre provides a range of training opportunities for the burgeoning aerospace industry. 

Quebec 

Montreal is the hub of Canadaôs largest aerospace cluster and is renowned for its expertise in aircraft 
assembly, engine manufacturing, maintenance repair and overhaul, avionics and landing gear. Quebec 
aerospace industry firms include Bombardier Aerospace, Bell Helicopter Textron Canada, Pratt & Whitney 
Canada, Rolls-Royce Canada, CAE, Esterline CMC Electronics, L-3 MAS, GE Bromont, Heroux Devtek, 
Safran, Thales, Mecachrome, Carillion Aerospace and Marinvent. In 2008, Quebecôs aerospace exports 
totaled over $8 billion. 

Montreal is also home to ten aerospace research centers, including the Canadian Space Agency, the 
Aerospace Manufacturing Technology Centre and the Consortium for Research and Innovation in 
Aerospace in Quebec. In addition, Montreal has a well integrated network of support agencies, hosting 
the Quebec Aerospace Association, Aéro Montreal and the headquarters of the International Air 
Transport Association (ñIATAò), the International Business Aviation Council (ñIBACò) and the International 
Civil Aviation Organization (ñICAOò). 

Ontario 

Southwestern Ontario represents Canadaôs second largest aerospace cluster with over 200 firms. The 
core of this cluster is Toronto and the Greater Toronto Area, a region whose key strengths lie in aircraft 
parts manufacturing, aircraft systems development, and maintenance and overhaul. The Greater Toronto 
Area also hosts many world-leading aerospace firms, including Bombardier Aerospace, Pratt & Whitney 
Canada, Honeywell Canada, Magellan, Northstar Aerospace, Goodrich, COM DEV, Neptec and General 
Dynamics. The University of Toronto Institute for Aerospace Study and Ryerson Universityôs Institute for 
Aerospace Design and Innovation collaborate with industry partners on numerous R&D projects.  

Manitoba 

Winnipeg is the largest aerospace cluster in western Canada, and is a major centre in North America for 
manufacturing composite aircraft components, and aircraft maintenance, repair and overhaul. It is home 
to one of Boeingôs ten major global sites for commercial aircraft, one of only three such sites outside the 
United States. Boeingôs composite manufacturing facility in Winnipeg is the largest such facility in North 
America.  

                                                                 
14 www.investincanada.gc.ca/eng/industry-sectors/aerospace/aerospace-map.aspx 
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The cluster is led by four global leading firms including Boeing Technology Canada, Magellan Aerospace 
and StandardAero (one of the largest independent MRO firms in the world), plus 23 other established 
regional and national firms and several mid-sized aerospace suppliers. 

Saskatchewan 

Saskatchewanôs aerospace companies operate in satellite technology, wireless communication systems, 
atmospheric research and testing, synchrotron research and development, microelectromechanical 
devices, building structures, cases and harnesses, mini unmanned aerial vehicles and training programs. 
The provinceôs aerospace companies are located near Saskatoon, including SED Systems, Vecima 
Networks, Scientific Instrumentations, Summit Structures, SBC Case and Dragonfly Innovations.  

Alberta 

Albertaôs aerospace and defence industry contributes $1.3 billion in revenue yearly to the economy. 
Approximately 40% of the industryôs output is exported. The province offers competitive strengths in 
robotics and unmanned vehicle systems (ñUVSò), space science, geomatics and navigation systems, and 
maintenance, repair and overhaul. Over 50 aerospace companies are located in the Calgary area, with 
strong clusters in maintenance, repair and overhaul, and information communication technology. Major 
aerospace companies in Alberta include Field Aviation, Pratt & Whitney, NovAtel, Raytheon and L-3 
SPAR. 

British Columbia 

Greater Vancouver, the provinceôs main aerospace cluster, benefits from its proximity to Boeingôs home in 
neighbouring Washington State. The clusterôs aerospace strengths include: helicopter services, aero 
engine overhaul, multi-role aircraft maintenance, repair and overhaul, space systems, and advanced 
composite aerostructures. 

The industry is also supported by one of Canadaôs largest aerospace training centres at the British 
Columbia Institute of Technology.  

Leading BC aerospace firms include ASCO Aerospace, Avcorp Industries, Cascade Aerospace, Kelowna 
Flightcraft, MDA Corp., MTU Maintenance, Viking Air and Vector Aerospace. 

Figure 2, following, identifies Canadaôs various regional aerospace clusters, noting aerospace companies, 
research centres and universities present in that market. 

4.1.2 Regional breakdown of the Canadian aerospace industry 

In 2009, the majority of aerospace industry revenue was earned by entities headquartered in Quebec (an 
estimated $11.5 billion or 51.9% of revenue) and Ontario (an estimated $6.4 billion or 28.9% of revenue). 
In addition, the 14 largest aerospace companies in Canada produced 62.6% of their collective revenue in 
Quebec and 26.9% in Ontario. A summary of estimated aerospace revenue by region is provided in 
Figure 3, following. 

Similar to revenue, the majority of aerospace industry employment is reported to be based in Quebec (an 
estimated 45.7% of employment) and Ontario (an estimated 27.8% of employment). In addition, the 14 
largest aerospace companies in Canada employ 65.5% of their collective workforce in Quebec and 24.8% 
in Ontario. A summary of estimated aerospace employment by region is provided in Figure 4, following. 

Consistent with these findings, the majority of aerospace payroll is earned by employees in Quebec ($2.3 
billion or 49.0% of payroll), followed by Ontario ($1.4 billion or 29.2% of payroll), Western Canada ($0.6 
billion or 13.0% of payroll), and Atlantic Canada ($0.4 billion or 8.8% of payroll). 
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Figure 2: Canadian aerospace industry clusters15 

 
 

                                                                 
15 Source: www.investincanada.gc.ca/eng/industry-sectors/aerospace/aerospace-map/aerospace-clusters.aspx, Bombardier 

http://www.investincanada.gc.ca/eng/industry-sectors/aerospace/aerospace-map/aerospace-clusters.aspx
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Figure 2 (continued): Canadian aerospace industry clusters16 

 
 

  

                                                                 
16 Source: www.investincanada.gc.ca/eng/industry-sectors/aerospace/aerospace-map/aerospace-clusters.aspx, Bombardier 

http://www.investincanada.gc.ca/eng/industry-sectors/aerospace/aerospace-map/aerospace-clusters.aspx
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Figure 2 (continued): Canadian aerospace industry clusters17 

 
 

Figure 3: Canadian aerospace 2009 revenue by region18 

 

                                                                 
17 Source: www.investincanada.gc.ca/eng/industry-sectors/aerospace/aerospace-map/aerospace-clusters.aspx, Bombardier 
18 Source: AIAC Survey (2009), Deloitte 
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Figure 4: Canadian aerospace 2009 employment by region19 

 

 

4.1.3 Forecast 2010 revenue and employment 

In 2010, the Canadian aerospace industry is projected to have generated revenue of $24.1 billion, 
employing some 82,956 individuals. Canadaôs 14 largest aerospace companies predicted a modest 
decrease in both aerospace revenue and employment (year-over-year decreases of 0.7% for both 
measures). Aerospace companies that are not directly AIAC members are forecast to make-up $1.8 
billion of the forecasted $2.0 billion increase in total aerospace industry revenue as well as 2,954 of the 
forecast 5,316 increase in aerospace related employment. 20 

4.2 Composition of the Canadian aerospace industry 

Canadaôs aerospace industry primarily operates within the CAS. In 2009, an estimated 83.4% of revenue 
generated by the Canadian aerospace industry were in the CAS, compared to only 16.6% of revenue 
generated within the MAS. As might be expected, the Canadian aerospace industry also employs a larger 
number of workers in the CAS as opposed to the MAS, with 80.4% of employees working in the CAS and 
19.6% working in the MAS. 

4.2.1 Final markets for Canadian aerospace products and services 

The Canadian aerospace industry is largely export based, with an estimated $17.3 billion in revenue (or 
77.9% of total aerospace revenue) being generated from sales to foreign markets. The proportion of sales 
to foreign markets differs by size of company, with the largest 14 aerospace companies in Canada 
generating 86.6% of their revenue from the export market, while the rest of the industry is estimated to 
generate an estimated 55.0% of their revenue from exports. Overall the largest foreign market for 
Canadian aerospace products and services is the US, which accounts for an estimated $9.9 billion of 
revenue (or 57.0% of total industry exports). Figure 5, following illustrates the geographic distribution of 
Canadian exports. 

  

                                                                 
19 Source: AIAC Survey (2009), Deloitte 
20 For more detail on the breakdown of forecast growth by stratum, please refer to Appendix 2 of the Phase 1 report. 
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Figure 5: Distribution of 2009 Canadian aerospace exports by final market21 

 

4.2.2 Size of sub-sectors of the Canadian aerospace industry 

The Canadian aerospace industry can be broken into the following seven sub-sectors:  

¶ Aircraft, Aircraft Parts & Components (ñA&APò); 

¶ Aircraft Engines & Engine Parts (ñE&EPò); 

¶ Avionics & Electro Systems (ñA&ESò); 

¶ Simulations & Training; 

¶ Aircraft MRO; 

¶ Space; and 

¶ Other Industry Related Products & Services (ñOther AP&Sò). 
 

The largest sub-sector of the Canadian aerospace industry is the manufacturing of A&AP. This sub-sector 
generated revenue of approximately $11.0 billion in 2009, representing some 49.2% of total industry 
revenue. The second largest sub-sector is MRO, which generated an estimated $4.3 billion in 2009 
(19.2% of estimated 2009 industry revenue). Figure 6, following, illustrates the relative size of the various 
sub-sectors in the Canadian aerospace industry. 

4.3 Investment in the Canadian aerospace industry 

Investment in the Canadian aerospace industry is geared towards R&D and investments in physical 
capital or property, plant, and equipment (ñPPEò). In 2009 the Canadian aerospace industry invested an 
estimated total of $1.9 billion in R&D and PPE, of which R&D comprised 72.7% ($1.4 billion) and PPE 
comprised 27.3% ($0.5 billion). 

In 2009, government programs provided an estimated $0.5 billion in funding for R&D activities by 
Canadian aerospace companies, representing approximately 34% of total R&D spend. The sectorôs 
largest source of financing for R&D projects comes from internal company financing, which funded 66.2% 
of R&D spend. 

                                                                 
21 Source: AIAC Survey (2009), Deloitte 
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Figure 6: Distribution of 2009 Canadian aerospace revenue by sub-sector22 

 

 

                                                                 
22 Source: AIAC Survey (2009), Deloitte 
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5 Economic impact 

5.1 Economic impact defined 
Economic impacts are generally defined as changes to an economy as a result of an undertaking, activity 
or development As such, economic impacts measure changes in the size and structure of a jurisdictionôs 
economy when goods and services are purchased and goods are produced, or as the result of an 
infusion of capital for the construction of a new facility or service. Almost all activities can generate 
economic impact. 

The two most common measures of economic contribution (in addition to employment and taxes) are 
gross output and gross domestic product (ñGDPò). Economic output roughly corresponds to the gross 
revenue of goods or services produced by an economic sector, while GDP measures only the value of 
goods and services produced. As such, GDP removes items such as revenues to the suppliers of 
intermediate goods and services and only includes revenue from value-added activities (labour and 
capital). Alternatively, economic output adds all revenues at each stage of production together as a 
measure of total production in the economy. As such economic output will always be greater than GDP 
(also termed as value-added). 

To estimate economic output for a sector, one must identify the gross revenue of the various firms in that 
sector. However, to find GDP for a sector, care must be taken to avoid double counting, as the revenues 
of one firm providing service to another are not incremental GDP. For example, in the aerospace sector, 
one cannot add the value (gross revenue) of a finished aircraft to the value of the tires, fuselage, aviation 
system components, etc. that were purchased in order to produce the aircraft (as the tires, fuselage, 
aviation system components, etc. are already included in the value of the aircraft). As such, economic 
output will always be greater than GDP (also termed as value-added), and in this regard, the economic 
output multiplier for an industry will always be 1.00, whereas as the direct GDP multiplier will always be 
less than 1.00 (i.e., for a given expenditure in an industry, the direct GDP impact of that expenditure will 
be less than 1.00 ï in the case of the aerospace industry, the GDP multiplier for Canada is approximately 
0.47). 

In evaluating and quantifying the economic impact of an industry, undertaking, project, etc., four types of 
impacts are typically reviewed: 

¶ Direct Economic Impacts: measure total expenditures on goods and services, including wages and 
salaries, to operate a business, construct a project, operate a system or service, stage an event, etc. 

¶ Indirect Economic Impacts: refer to the purchase of goods and services needed to then produce the 
goods and services that are directly purchased in support of business operations, the construction of a 
facility, the operation of that facility or service, the staging of the event, etc. Indirect impacts therefore 
measure the magnitude of interactions with other businesses which supply the necessary materials and 
services, and lead to indirect demand for goods and services from other industries. 

¶ Induced Economic Impacts: refer to the impact of personal expenditures by people who have been 
paid wages and salaries, whether in support of business operations, for the construction of a facility, the 
operations of the facility or service, the staging of the event, etc., and for the production of indirect 
goods and services. 

¶ Associated Economic Impacts: refer to the spin-off impacts generated by the construction of the 
facility or the operations of a business, including ancillary spending by visitors, tourists and, for 
example, by research institutions. 
 

For the purposes of this assignment, the direct, indirect and induced impacts associated with the 
Canadian aerospace industry have been estimated nationally and for each province (in the case of 
Ontario and Quebec) and region (in the case of Atlantic and Western Canada) under review. Associated 
impacts are identified and discussed in a subsequent section dealing with four case studies. 
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Figure 7: Components of Economic Impact23 

 
 

5.2 Nature of economic impacts evaluated 

In evaluating the economic impact of the Canadian aerospace industry, the following economic impacts 
were quantified: 

¶ GDP impacts ï an industryôs contribution to GDP represents the broadest measure of economic impact. 
The domestic product of the aerospace sector captures the value it adds to purchased inputs (including, 
for example, equipment and parts, electronics and systems components, etc.) through the application of 
labour and capital, and as such represents the sum of the value added by all firms in an industry. As 
noted previously, value added should not be confused with total output value (or an industryôs gross 
sales), since the latter includes the value of purchased inputs. 

¶ Economic output (spending) impacts ï spending impacts measure the sum of gross sales in the 
economy, including the value of purchased goods and services needed to sustain the operations of the 
industry, as well as ñvalue added GDPò (essentially the difference between GDP impacts and Economic 
output impacts. 

¶ Employment impacts ï industry employment is important because of the significance traditionally 
attached to jobs. From a purely economic impact perspective, the significance lies in the economic 
impacts generated from a workerôs personal spending in the broader economy. 

¶ Labour income impacts ï labour income captures payments in the form of wages and salaries earned in 
an industry, and form a key component of GDP. 

¶ Tax impacts ï the estimated amount of personal and corporate income taxes generated from 
operations and employment. 
 

5.3 Methodology 

In order to quantify the economic impacts of the Canadian aerospace industry, Deloitte developed an 
impact model that utilized the following inputs: 

¶ NAICS codes for the aerospace industry were initially identified and industry data from Statistics 
Canadaôs CANSIM database was acquired. Industry sectors examined include: 

 x336410 (aerospace product and parts manufacturing); 

 x334511 (navigational and guidance instruments manufacturing); and 

 x333310 (commercial and service industry machinery manufacturing). 

                                                                 
23 Source: Deloitte 
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It should be noted, however, there does not exist one single industry classification code covering the 
entire aerospace industry; with the exception of 336410 (aerospace product and parts manufacturing), 
other subs-sectors of the aerospace industry are classified under numerous NAICS codes and therefore 
reporting metrics of these codes will overlap multiple industry sectors (for example, flight simulator 
manufacturing is included as part of ñcommercial and service industry machinery manufacturingò which 
is NAICS code 333310). 

Information for the above noted three codes was collected and analyzed for the period covering 2004 
through 2008, nationally and by province: 

 xTotal revenue; 

 xTotal expenses; 

 xTotal salaries and wages; 

 xTotal cost of energy, water utility and vehicle fuel; 

 xCost of materials and supplies; and 

 xTotal number of employees. 
 

Summary data for NAICS codes 336410 (aerospace product and parts manufacturing), 334511 
(navigational and guidance instruments manufacturing) and 333310 (commercial and service industry 
machinery manufacturing) is included in Figures 8, 9 and 10 following. Figure 11 provides the total of 
these three NAICS codes. 
 

Figure 8: Summary statistics, NAICS 336410 (aerospace product and parts manufacturing)24 

 
 

  

                                                                 
24 Source: CANSIM Table 301-00061,2,3,5,11,12 
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Figure 9: Summary statistics, NAICS 334511 (navigational and guidance instruments manufacturing)25 

 
 

Figure 10: Summary statistics, NAICS 333310 (commercial and service industry machinery manufacturing)26 

 
 

  

                                                                 
25 Source: CANSIM Table 301-00061,2,3,5,11,12 
26 Source: CANSIM Table 301-00061,2,3,5,11,12 
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Figure 11: Summary statistics, NAICS codes 336410, 334511 and 33331027 

 
 

¶ Sectoral data for the ñaerospaceò industry was also acquired from Industry Canada (comprising both 
commercial aerospace activities and aerospace activities related to defence). Like the data available 
from the CANSIM database, this information details the total size of the industry, albeit for a single point 
in time (2007), and includes information detailing total revenue (divided between domestic and foreign 
sales), expenditures on research and development in new of existing products or process 
improvements, and total employment. Unlike the above described CANSIM data, this information 
comprises Industry Canadaôs definition of the aerospace industry. This data is presented in Figure 12, 
following. 
 

Figure 12: Canadian Commercial Aerospace, Defence, Industrial Marine and Industrial Security Sector Survey (2007)28 

 

Note: aerospace sector includes both commercial aerospace activities and aerospace activities related to defence 

 

¶ Finally information taken from the AIAC survey and analyzed as part of the Phase 1 report, was 
reviewed (specifically revenue, employment and payroll, by province / region), and industry average 
EBITDA margins (obtained from the Phase 3) report, were then used to estimate total industry 
expenditures. This industry profile is presented in Figure 13, following. 

  

                                                                 
27 Source: CANSIM Table 301-00061,2,3,5,11,12 
28 Source: Statistics Canada, November 2009 
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Figure 13: Canadian aerospace industry operating statistics, 2009-201029 

 

 

In adapting the data presented in Figure 13 from that presented in the Phase 1 report, the following 
assumptions were utilized: 

 x2009 industry revenue, payroll expenses and employment are as reported in the Phase 1 report; 

 x2009 total operating expenses were estimated based on an assumed EBITDA margin of 14.1% of 
gross revenue (as inferred from the Phase 3 report); 

 x2009 non-payroll operating expenses were determined based on the difference between total 
operating expenses (as calculated) and total payroll expenses; 

                                                                 
29 Source: AIAC Survey (2009), Deloitte 
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 x2010 employment levels were calculated on a pro-rate basis based on estimated 2010 employment 
(82,596 jobs) and the distribution of 2009 employment by province / region; 

 x2010 payroll expenses were calculated on a pro-rate basis based on estimated 2010 revenue and the 
relationship between total revenue and payroll expenses in 2009 employment by province / region; 
and 

 x2010 non-payroll operating expenses and total operating expenses were estimated based on the 
assumed EBITDA margin of 14.1% of gross revenue (as inferred from the Phase 3 report). 
 

Together, these three sources of information formed the basis from which industry revenue, employment, 
payroll and other operating expenses could be identified and estimates of economic impact could be 
identified. In this regard, a series of industry estimates were produced which generally fell within the 
estimated size of the Canadian aerospace industry as determined in the Phase 1 report (as illustrated by 
the 2009 lower, central and upper bound estimated). For the purpose of calculating the total economic 
impact of the aerospace industry in Canada and within Atlantic Canada (comprising Newfoundland and 
Labrador, Nova Scotia, Prince Edward Island and New Brunswick), Quebec, Ontario and Western 
Canada (comprising Manitoba, Saskatchewan, Alberta and British Columbia) the estimates of industry 
revenue, employment, payroll expenses and total operating expenses as illustrated in Figure 13, above, 
were utilized.  
 

5.4 Economic impact multipliers 
Statistics Canada input-output multipliers (for Canada and for each province) were utilized to prepare 
estimates of economic impact. As noted previously, no specific industry sector multipliers exist for the 
aerospace sector; as such, identified multipliers for ñaerospace products and parts manufacturingò 
(NAICS 336410) were utilized as a proxy for the entire aerospace sector (as can be inferred from Figure 8 
and 13, above, NAICS code 336410 comprises approximately 80% to 85% of the estimated total 
Canadian aerospace industry, and as such, is concluded to constitute an appropriate proxy for the entire 
industry). 

In addition, for Canada, Ontario and Quebec, published data was utilized. For Atlantic Canada, a proxy 
estimate for each province (Newfoundland and Labrador, Prince Edward Island, Nova Scotia and New 
Brunswick) was estimated based on average ñTotal GDPò, ñOutputò and ñEmploymentò multipliers for each 
province (where estimates did not exist, they were excluded). A similar approach was adopted for 
Western Canada. 

Finally, induced impacts were estimated based on the induced premium calculated nationally (i.e., the 
differential impact of the direct, indirect and induced impact over direct and indirect impacts). 

Specific industry multipliers utilized as part of this analysis are summarized in Figure 14, following. 
 

Figure 14: Economic Impact Multipliers30 

 
Note: 1. Employment multipliers are per million dollars of output. All other multipliers are per $1 of exogenous industry output 

shock. 
 2. ñDò ï Direct impacts 
 3. ñD + Iò ï Direct and indirect impacts 
 4. ñD + I + Iò ï Direct, indirect and induced impacts 

 

                                                                 
30 Source: Statistics Canada, Deloitte 
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5.5 Tax impacts 
The tax revenue generated by the aerospace industry was determined at two distinct levels, corporate 
and personal income taxes paid by workers: 

¶ Corporate taxes were derived from Statistics Canada information detailing revenue and corporate taxes 
paid in the ñair, rail and ship products and other transportation equipment manufacturingò sectors 
(Statistics Canada publication 61-219). Proxy estimates for the Canadian aerospace industry were 
derived from this data based on the ratio of NAICS code 336410 to this broader industry. Estimates 
were then grossed up to reflect the definition of the aerospace industry used in this study. 

It should be noted that corporate income tax information is not generally available by province (i.e., 
provincial aggregate data would need to be estimated based on the head office locations of individual 
enterprises; however, if an enterprise had their head office location in, say, Ontario, but has operations 
across Canada, all of the financial data would be presented as Ontario data; Statistics Canada does not 
have a method by which to re-allocate the data back to each province in which they operate). 

As such, only corporate tax revenue at the national level has been estimated. 

¶ Personal income taxes were derived based on the average salary paid to workers in each province. 
 

5.6 Interpretation 
The reader should note that because of the way impacts were calculated (including, for example, the use 
of average multipliers for each of the individual Atlantic Canadian and Western Canadian provinces), the 
sum of total impacts (i.e., direct, indirect and induced) for each province and region will not equal the 
quoted impacts cited for Canada (i.e., their sum may be higher or lower). In addition, it should also be 
noted that the impacts expressed for each province / region are those estimated to have occurred within 
that particular region / province. 
 

5.7 General industry impacts 
As noted, Statistics Canada Input-Output multipliers (W-level) were utilized to quantify the various 
economic impacts associated with the Canadian aerospace industry. In its simplest terms, the Canadian 
aerospace industry is projected to generate the following benefits on the economy of Canada: 

National 

¶ In general, for each additional $100 million of output generated by the Canadian aerospace industry, 
output in the rest of the Canadian economy (i.e., its indirect impact) would be expected, in general, to 
increase by approximately $45.6 million. Including induced impacts, output in the rest of the Canadian 
economy would be expected to increase by almost $75.0 million. 

¶ For each additional $100 million of output generated, the Canadian aerospace industry would be 
expected, in general, to realize a total increase in employment of some 355 direct jobs (FTEs). 
Including indirect and induced impacts, total employment would be expected to increase by 675 jobs 
(FTEs) across the country. 

¶ Finally, the Canadian aerospace industry is projected to have directly accounted for some $10.4 billion 
in GDP in 2009, representing approximately 6.9% of Canadaôs total manufacturing GDP. Including 
indirect and induced GDP impacts, the Canadian aerospace industry is projected to have accounted for 
some $17.5 billion in GDP. 
 

Atlantic Canada 

¶ For each additional $100 million of output generated by the aerospace industry in Atlantic Canada, 
output in Atlantic Canadaôs regional economy (i.e., its indirect impact) would be expected, in general, to 
increase by approximately $13.8 million. Including induced impacts, total output in Atlantic Canada 
would be expected to increase by almost $36.8 million. 
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¶ For each additional $100 million of output generated, the aerospace industry in Atlantic Canada would 
be expected, in general, to realize a total increase in employment of some 630 direct jobs (FTEs) in 
Atlantic Canada. Including indirect and induced impacts, total employment in the Atlantic region would 
be expected to increase by almost 1,070 jobs (FTEs). 

¶ Finally, the aerospace industry in Atlantic Canada is projected to have directly accounted for some 
$0.55 billion in GDP in 2009 within Atlantic Canada. Including indirect and induced GDP impacts, the 
aerospace industry in Atlantic Canada is projected to have accounted for some $0.94 billion in GDP. 
 

Quebec 

¶ For each additional $100 million of output generated by the aerospace industry in Quebec, output in the 
rest of the provincial economy (i.e., its indirect impact) would be expected, in general, to increase by 
approximately $28.3 million. Including induced impacts, total output in the provincial economy would be 
expected to increase by some $54.1 million. 

¶ For each additional $100 million of output generated, the aerospace industry in Quebec would be 
expected, in general, to realize a total increase in employment of some 310 direct jobs (FTEs) within the 
province. Including indirect and induced impacts, total employment in the province would be expected 
to increase by almost 570 jobs (FTEs). 

¶ Finally, the Quebec aerospace sector is projected to have directly accounted for more than $4.3 billion 
in GDP in 2009. Including indirect and induced GDP impacts, the aerospace industry in Quebec is 
projected to have accounted for almost $7.5 billion in GDP. 
 

Ontario 

¶ For each additional $100 million of output generated by the aerospace industry in Ontario, output in the 
rest of the provincial economy (i.e., its indirect impact) would be expected, in general, to increase by 
approximately $33.5 million. Including induced impacts, total output in the provincial economy would be 
expected to increase by some $60.5 million. 

¶ For each additional $100 million of output generated, the aerospace industry in Ontario would be 
expected, in general, to realize a total increase in employment of some 340 direct jobs (FTEs) within the 
province. Including indirect and induced impacts, total employment in the province would be expected 
to increase by over 970 jobs (FTEs). 

¶ Finally, the Ontario aerospace sector is projected to have directly accounted for more than $3.8 billion 
in GDP in 2009. Including indirect and induced GDP impacts, the aerospace industry in Ontario is 
projected to have accounted for almost $6.2 billion in GDP. 
 

Western Canada 

¶ For each additional $100 million of output generated by the aerospace industry in Western Canada, 
output in Western Canadaôs regional economy (i.e., its indirect impact) would be expected, in general, 
to increase by approximately $26.0 million. Including induced impacts, total output in Western Canada 
would be expected to increase by almost $51.4 million. 

¶ For each additional $100 million of output generated, the aerospace industry in Western Canada would 
be expected, in general, to realize a total increase in employment of some 430 direct jobs (FTEs) in 
Western Canada. Including indirect and induced impacts, total employment in the Western Canadian 
region would be expected to increase by over 820 jobs (FTEs). 

¶ Finally, the aerospace industry in Western Canada is projected to have directly accounted for some 
$1.4 billion in GDP in 2009 within Western Canada. Including indirect and induced GDP impacts, the 
aerospace industry in Western Canada is projected to have accounted for some $2.3 billion in GDP. 
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Figure 15: Impact of an additional $100 million on total economic output ($ millions)31 

 
 
 
Figure 16: Impact of an additional $100 million on employment (number of FTEs)32 

 
 

  

                                                                 
31 Source: Deloitte 
32 Source: Deloitte (figures represent the number of FTEôs created) 
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Figure 17: GDP contribution of the Canadian aerospace industry ($ millions)33 

 
 

5.8 Impact assessment 

5.8.1 Canada 

As noted in Figure 13, above, the Canadian aerospace industry generated almost $22.2 billion in sales in 
2009, with total industry output projected to increase by 8.6% in 2010, achieving total sales of more than 
$24.1 billion. In generating these sales, the industry is projected to incur total costs of some $19.1 billion 
in 2009 ($20.7 billion in 2010), including $4.6 billion in payroll costs (growing to approximately $5.0 billion 
in 2010). Total employment in the sector is estimated at almost 79,000 people in 2009, and almost 83,000 
personnel in 2010. 

This level of activity is projected to generate significant economic impacts within the Canada and within 
the various regions where economic clusters of aerospace activity exists. 

Generally within Canada, the aerospace industry is concluded to have given rise to significant economic 
activity and impact. In particular: 

¶ The Canadian aerospace industry is projected to have generated some $22.2 billion in total economic 
output. Including indirect impacts (from feeder industries) and induced impacts (impacts generated from 
the wages paid individuals employed in the direct and indirect production of goods and services), the 
total economic output of the aerospace industry in Canada is projected to have totaled more than $38.8 
million in 2009. In 2010, these figures are projected to increase to $24.1 billion and $42.2 billion 
respectively. 

¶ From a GDP perspective, the Canadian aerospace industry is projected to have directly supported 
almost $10.4 billion in total GDP. Including indirect and induced impacts, the total GDP contribution of 
the Canadian aerospace industry is estimated to have been some $17.5 billion in 2009. In 2010, the 
Canadian aerospace industry is forecast to be able to support more than $11.2 billion in direct GDP 
contribution, and approximately $19.0 billion including indirect and induced impacts. 

¶ From an economic value added perspective, the Canadian aerospace industry is projected to have 
generated some $11.8 billion in direct and more than $21.3 billion in total economic value added. In 
2010, these figures are projected to increase to some $12.9 billion and $23.1 billion respectively. 
 

  

                                                                 
33 Source: Deloitte 
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Figure 18: Economic Impact of the Canadian aerospace industry within Canada ($ millions)34 

 
 

¶ Direct employment in the Canadian aerospace industry is estimated to have been 79,000 FTEs in 2009. 
Including direct, indirect and induced impacts, the total amount of employment supported by the 
Canadian aerospace industry is estimated to have been 150,200 FTEs. In 2010, total direct 
employment is estimated at 83,000 FTEs, while the total direct, indirect and induced employment is 
projected to be supported by the Canadian aerospace industry is estimated to be 163,000 FTEs. 

¶ Direct labour income is estimated to have been $4.6 billion in 2009. Including employment supported by 
the Canadian aerospace industry from an indirect and induced perspective, the Canadian aerospace 
industry is estimated to have supported almost $8.7 billion in total income. In 2010, these figures are 
estimated to be some $5.0 billion in direct income, and more than $9.4 billion in total income (including 
indirect and induced impacts). 

¶ Finally, the Canadian aerospace industry is projected to have supported almost $1.5 billion in revenue 
to the federal and provincial governments (note, property taxes and other revenue to municipal 
governments have not been estimated as part of this assignment). This level of support is divided 
between revenue to the federal government ($978.6 million) and Canadaôs various provincial 
governments ($493.2 million). In 2010, total government tax revenue is projected to increase to $1.6 
billion ($1.07 billion to the federal and $544.1 million to the various provincial governments). 
 

                                                                 
34 Source: Deloitte 
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5.8.2 Atlantic Canada 

Within Atlantic Canada, the aerospace industry is projected to have generated sales of $1.25 billion in 
2009, with total industry output projected to increase to $1.36 billion in 2010. In generating these sales, 
the industry is projected to have incurred total costs of some $1.1 billion in 2009 (increasing to $1.2 billion 
in 2010), including $0.41 billion in payroll costs (approximately $0.45 billion in 2010). Total employment in 
the sector is estimated at some 7,900 people in 2009, and almost 8,300 in 2010. 

Similar to the broader Canadian industry, this level of activity is projected to generate significant 
economic impacts within Atlantic Canada and within the various regions where economic clusters of 
aerospace activity exists. Within Atlantic Canada, the aerospace industry is concluded to have given rise 
to significant economic activity and impact. In particular, 

¶ The aerospace industry in Atlantic Canada is projected to have generated some $1.25 billion in total 
economic output. Including indirect impacts (from feeder industries) and induced impacts (impacts 
generated from the wages paid individuals employed in the direct and indirect production of goods and 
services), the total economic output of the aerospace industry in Atlantic Canada is projected to have 
totaled more than $1.71 billion in 2009. In 2010, these figures are projected to increase to $1.36 billion 
and $2.38 billion respectively. 

¶ From a GDP perspective, the aerospace industry in Atlantic Canada is projected to have directly 
supported $546 million in total GDP in the region. Including indirect and induced impacts, the total GDP 
contribution of the aerospace industry within Atlantic Canada is estimated to have been some $940 
million in 2009. In 2010, the aerospace industry in Atlantic Canada is forecast to be able to support 
more than $593 million in direct GDP contribution within the four Maritime Provinces, and approximately 
$1.02 billion including indirect and induced impacts. 

¶ From an economic value added perspective, the aerospace industry in Atlantic Canada is projected to 
have generated some $705 million in direct and more than $770 million in total economic value added. 
In 2010, these figures are projected to increase to some $766 million and $1.36 billion respectively. 

¶ Direct employment in Atlantic Canadaôs aerospace industry is estimated to have been 7,900 FTEs in 
2009. Including direct, indirect and induced impacts, the total amount of employment supported by the 
aerospace industry in Atlantic Canada is estimated to have been 13,400 FTEs. In 2010, total direct 
employment is estimated at 8,300 FTEs, while the total direct, indirect and induced employment in 
Atlantic Canada is projected to be 14,500 FTEs in 2010. 

¶ Direct labour income is estimated to have been $410 million in 2009. Including employment supported 
by feeder industries, the aerospace industry in Atlantic Canada is estimated to have supported almost 
$932 million in total income. In 2010, these figures are estimated to be some $445 million in direct 
income, and more than $1.01 billion in total income (including indirect and induced impacts). 

¶ Finally, the aerospace industry in Atlantic Canada is projected to have supported some $94.5 million in 
personal income tax revenue to the federal and provincial governments. This level of support is divided 
between revenue to the federal government ($55.4 million) and to Atlantic Canadaôs various provincial 
governments ($39.1 million). In 2010, total government tax revenue is projected to increase to $104.4 
million ($61.4 million to the federal government and $43.1 million to the various provincial 
governments). 
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Figure 19: Economic Impact of the aerospace industry within Atlantic Canada35 

 

 

5.8.3 Quebec 

Within Quebec, the aerospace industry is projected to have generated sales of $11.5 billion in 2009, with 
total industry output projected to increase to $12.5 billion in 2010. In generating these sales, the industry 
is projected to have incurred total costs of some $9.9 billion in 2009 (increasing to $10.8 billion in 2010), 
including $2.3 billion in payroll costs (approximately $2.5 billion in 2010). Total employment in the sector 
is estimated at some 36,100 people in 2009, and almost 37,900 people in 2010. 

Similar to the broader Canadian industry, this level of activity is projected to generate significant 
economic impacts within the province of Quebec and within the various regions where economic clusters 
of aerospace activity exists. Within Quebec, the aerospace industry is concluded to have given rise to 
significant economic activity and impact. In particular, 

¶ The aerospace industry in Quebec is projected to have generated some $11.5 billion in total economic 
output. Including indirect impacts (from feeder industries) and induced impacts (impacts generated from 
the wages paid individuals employed in the direct and indirect production of goods and services), the 
total economic output of the aerospace industry in Quebec is projected to have totaled more than $17.7 
billion in 2009. In 2010, these figures are projected to increase to $12.5 billion and $19.3 billion 
respectively. 

                                                                 
35 Source: Deloitte 
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¶ From a GDP perspective, the aerospace industry in Quebec is projected to have directly supported 
more than $4.3 billion in total GDP in the province. Including indirect and induced impacts, the total 
GDP contribution of the aerospace industry within Quebec is estimated to have been more than $7.5 
billion in 2009. In 2010, the Quebec aerospace industry is forecast to be able to support more than $4.7 
billion in direct GDP contribution, and approximately $8.2 billion including indirect and induced impacts. 

 
Figure 20: Economic Impact of the aerospace industry within Quebec36 

 
 

¶ From an economic value added perspective, the aerospace industry in Quebec is projected to have 
generated some $7.2 billion in direct and more than $10.2 billion in total economic value added. In 
2010, these figures are projected to increase to some $7.8 billion and $11.1 billion respectively. 

¶ Direct employment in Quebecôs aerospace industry is estimated to have been 36,100 FTEs in 2009. 
Including direct, indirect and induced impacts, the total amount of employment supported by the 
aerospace industry in Quebec is estimated to have been 65,600 FTEs. In 2010, total direct employment 
is estimated at 37,900 FTEs, while the total direct, indirect and induced employment is projected to be 
71,200 FTEs in 2010. 

¶ Direct labour income is estimated to have been $2.3 billion in 2009. Including employment supported by 
feeder industries, the aerospace industry in Quebec is estimated to have supported almost $4.5 billion 
in total income. In 2010, these figures are estimated to be some $2.5 billion in direct income, and more 
than $4.8 billion in total income (including indirect and induced impacts). 

                                                                 
36 Source: Deloitte 
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¶ Finally, the aerospace industry in Quebec is projected to have supported some $607.4 million in 
personal income tax revenue to the federal and provincial governments. This level of support is divided 
between revenue to the federal government ($284.4 million) and revenue to province of Quebec 
($323.1 million). In 2010, total government tax revenue is projected to increase to $669.4 million 
($313.7 million to the federal government and $355.6 million to the Quebec government). 
 

5.8.4 Ontario 

Within Ontario, the aerospace industry is projected to have generated sales of $6.4 billion in 2009, with 
total industry output projected to increase to $7.0 billion in 2010. In generating these sales, the industry is 
projected to have incurred total costs of some $5.5 billion in 2009 (increasing to $6.0 billion in 2010), 
including $1.4 billion in payroll costs (approximately $1.5 billion in 2010). Total employment in the sector 
is estimated at some 21,900 people in 2009, and approximately 23,000 people in 2010. 

Similar to the broader Canadian industry, this level of activity is projected to generate significant 
economic impacts within the province of Ontario and within the various regions where economic clusters 
of aerospace activity exists. Within Ontario, the aerospace industry is concluded to have given rise to 
significant economic activity and impact. In particular, 

¶ The aerospace industry in Ontario is projected to have generated some $6.4 billion in total economic 
output. Including indirect impacts (from feeder industries) and induced impacts (impacts generated from 
the wages paid individuals employed in the direct and indirect production of goods and services), the 
total economic output of the aerospace industry in Ontario is projected to have totaled almost $10.3 
billion in 2009. In 2010, these figures are projected to increase to almost $7.0 billion and $11.2 billion 
respectively. 

¶ From a GDP perspective, the aerospace industry in Ontario is projected to have directly supported 
more than $3.8 billion in total GDP in the province. Including indirect and induced impacts, the total 
GDP contribution of the aerospace industry within Ontario is estimated to have been some $6.2 billion 
in 2009. In 2010, the Ontario aerospace industry is forecast to be able to support almost $4.1 billion in 
direct GDP contribution, and approximately $6.7 billion including indirect and induced impacts. 

¶ From an economic value added perspective, the aerospace industry in Ontario is projected to have 
generated some $2.7 billion in direct and more than $4.1 billion in total economic value added. In 2010, 
these figures are projected to increase to some $2.9 billion and $4.5 billion respectively. 

¶ Direct employment in Ontarioôs aerospace industry is estimated to have been 21,900 FTEs in 2009. 
Including direct, indirect and induced impacts, the total amount of employment supported by the 
aerospace industry in Ontario is estimated to have been 62,300 FTEs. In 2010, total direct employment 
is estimated at 23,000 FTEs, while the total direct, indirect and induced employment is projected to be 
67,700 FTEs in 2010. 

¶ Direct labour income is estimated to have been $1.4 billion in 2009. Including employment supported by 
feeder industries, the aerospace industry in Ontario is estimated to have supported almost $2.5 billion in 
total income. In 2010, these figures are estimated to be some $1.5 billion in direct income, and more 
than $2.7 billion in total income (including indirect and induced impacts). 

¶ Finally, the aerospace industry in Ontario is projected to have supported some $289.9 million in 
personal income tax revenue to the federal and provincial governments. This level of support is divided 
between revenue to the federal government ($201.6 million) and revenue to province of Ontario ($88.2 
million). In 2010, total government tax revenue is projected to increase to $320.5 million ($222.5 million 
to the federal government and $98.0 million to the Ontario government). 
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Figure 21: Economic Impact of the aerospace industry within Ontario37 

 
Source: Deloitte  

 

5.8.5 Western Canada 

Within Western Canada, the aerospace industry is projected to have generated sales of $3.0 billion in 
2009, with total industry output projected to increase to $3.3 billion in 2010. In generating these sales, the 
industry is projected to have incurred total costs of some $2.6 billion in 2009 (increasing to $2.8 billion in 
2010), including $0.60 billion in payroll costs (approximately $0.65 billion in 2010). Total employment in 
the sector is estimated at some 13,100 people in 2009, and over 13,700 people in 2010. 

Similar to the broader Canadian industry, this level of activity is projected to generate significant 
economic impacts within Western Canada and within the various regions where economic clusters of 
aerospace activity exists. Within Western Canada, the aerospace industry is concluded to have given rise 
to significant economic activity and impact. 

In particular, 

¶ The aerospace industry in Western Canada is projected to have generated some $3.0 billion in total 
economic output. Including indirect and induced impacts, the total economic output of the aerospace 
industry in Western Canada is projected to have totaled some $4.6 billion in 2009. In 2010, these 
figures are projected to increase to $3.3 billion and more than $4.9 billion respectively. 
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¶ From a GDP perspective, the aerospace industry in Western Canada is projected to have directly 
supported $1.4 billion in total GDP in the region. Including indirect and induced impacts, the total GDP 
contribution of the aerospace industry within Western Canada is estimated to have been some $2.3 
billion in 2009. In 2010, the aerospace industry in Western Canada is forecast to be able to support 
almost $1.5 billion in direct GDP contribution within the four western provinces, and more than $2.5 
billion including indirect and induced impacts. 

¶ From an economic value added perspective, the aerospace industry in Western Canada is projected to 
have generated some $1.7 billion in direct and more than $2.2 billion in total economic value added. In 
2010, these figures are projected to increase to some $1.8 billion and $2.4 billion respectively. 

 
Figure 22: Economic Impact of the aerospace industry within Western Canada38 

 
 

¶ Direct employment in Western Canadaôs aerospace industry is estimated to have been 13,100 FTEs in 
2009. Including direct, indirect and induced impacts, the total amount of employment supported by the 
aerospace industry in Western Canada is estimated to have been 24,800 FTEs. In 2010, total direct 
employment is estimated at 13,700 FTEs, while the total direct, indirect and induced employment in 
Western Canada is projected to be 26,900 FTEs in 2010. 

¶ Direct labour income is estimated to have been $600.0 million in 2009. Including employment supported 
by feeder industries, the aerospace industry in Western Canada is estimated to have supported $933.7 
million in total income. In 2010, these figures are estimated to be some $652.0 million in direct income, 
and more than $1.01 billion in total income (including indirect and induced impacts). 

                                                                 
38 Source: Deloitte 
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¶ Finally, the aerospace industry in Western Canada is projected to have supported some $117.3 million 
in personal income tax revenue to the federal and provincial governments. This level of support is 
divided between revenue to the federal government ($74.5 million) and to Western Canadaôs various 
provincial governments ($42.8 million). In 2010, total government tax revenue is projected to increase to 
$130.4 million ($83.0 million to the federal government and $47.4 million to the various provincial 
governments). 
 

5.9 Industry outlook impact assessment 
The Phase 3 industry outlook report identified a series of growth forecasts for the Canadian aerospace 
industry through 2020. These forecasts were based on alternative growth assumptions, and presumed 
the following: 

¶ Scenario 1: presumes the Canadian share of global aerospace market remains the same; and 

¶ Scenario 2: presumes that the Canadian share of global aerospace market increases linearly by 10% 
by 2020 (i.e., Canadaôs market share grows to become 1.1 times greater in 2010 than it is in 2009). 
 

Assuming that the cost structure of the Canadian aerospace industry remains relatively similar to that 
which existed in 2009 (from a cost and employment perspective), the following impacts could be inferred: 

¶ Under Scenario 1, the total size of the industry, in terms of total sales, is projected to grow from 
approximately $22.2 billion to $31.7 billion by 2020 (42.8% total growth, with annual compound growth 
of 3.6%); 

Assuming similar cost profiles as existed in 2009, total industry operating costs would be expected to 
approximate $27.3 billion. Total direct employment could approximately some 112,400 persons (FTEs). 

¶ Under Scenario 2, the total size of the industry, in terms of total sales, is projected to approximate $34.9 
billion (44.6% total growth, with annual compound growth of 4.5%); 

Assuming similar cost profiles as existed in 2009, total industry operating costs would be expected to 
approximate $30.0 billion. Total direct employment could approximately some 123,700 persons (FTEs). 
 

Should the Canadian aerospace industry realize such growth, and assuming that the relationships 
between the aerospace sector and the rest of the national economy is similar to that which currently 
exists, the economic activity and impact which the sector could impart nationally could include: 

¶ From an economic output perspective, the Canadian aerospace industry would support between $31.7 
billion (Scenario 1) and $34.9 billion (Scenario 2) in total economic output. Including indirect impacts 
(from feeder industries) and induced impacts (impacts generated from the wages paid individuals 
employed in the direct and indirect production of goods and services), the total economic output 
supported by the Canadian aerospace industry in 2020 would approximate $55.5 billion (Scenario 1) to 
over $61.0 billion (Scenario 2). 

¶ From a GDP perspective, the Canadian aerospace industry would support some $14.8 billion (Scenario 
1) to $16.3 billion (Scenario 2) in total GDP across the country. Including indirect and induced impacts, 
the total GDP impact of the Canadian aerospace industry in 2020 could increase to between $25.1 
billion (Scenario 1) and $27.6 billion (Scenario 2). 

¶ From an economic value added perspective, the 2020 Canadian aerospace industry could be expected 
to generate between $16.9 billion (Scenario 1) and $18.6 billion (Scenario 2) in direct value added 
impact. Including indirect and induced impacts, the 2010 Canadian aerospace industry could be expect 
to impart between $30.4 billion (Scenario 1) and $33.5 billion (Scenario 2) in total value added impact.  

¶ Finally, direct employment in the Canadian aerospace industry in 2020 could reach more than 112,400 
persons (Scenario 1) to as many as 123,700 persons (Scenario 2). Including direct, indirect and 
induced impacts, the total amount of employment supported by the Canadian aerospace industry in 
2020 could reach between 214,600 (Scenario 1) and 236,000 individuals (Scenario 2). 
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Figure 23: Economic Impact of the aerospace industryôs outlook39 

 
 

5.10 Summary 
The Canadian aerospace industry is a key and growing economic sector within Canada. In 2009, the 
Canadian aerospace industry contributed some $10.4 billion in direct GDP impact, constituting 
approximately 7% of the total GDP impact of the entire manufacturing sector. Including indirect and 
induced impacts, the Canadian aerospace industry contribution some $17.5 billion in total GDP impacts. 
In 2010, this impact is projected to have grown to more than $11.2 billion in direct GDP impact, and to 
more than $19.0 billion including indirect and induced effects. Projecting forward to 2020, it is estimated 
that the Canadian aerospace industry could achieve a direct GDP impact of between $14.8 billion and 
$16.3 billion, and a total GDP impact ranging between $25.1 billion and $27.6 billion including indirect and 
induced impacts. Every $100 million in additional economic output will add approximately $46.6 million in 
additional direct GDP, and almost $1.7 billion, including indirect and induced impacts. 

The Canadian aerospace industry is also a leading employer in the Canadian economy, as evidenced by 
its almost 79,000 direct employees in 2009 and estimated 83,000 in 2010. These individuals were paid 
more than $4.6 billion in 2009 (more than $5.0 million in 2010), and the industry paid almost $1.5 billion in 
total taxes (more than $1.6 billion in 2010). Including indirect and induced impacts, the Canadian 
aerospace industry supported 150,2000 FTE positions in 2009 and approximately 163,000 positions in 
2010. 

Finally, from a total economic output perspective, the Canadian aerospace is projected to have generated 
$22.2 billion in total economic output in 2009; including indirect and induced impacts, economic impact 
totaled $38.8 billion. In 2010, total economic output is projected to be $42.2 billion. 

At the regional (in the case of Western Canada and Atlantic Canada) and provincial level (in the case of 
Ontario and Quebec), the aerospace industry is estimated to have had the following impacts: 

Total economic output: 

¶ Atlantic Canada: $1.3 billion in direct economic output, with a total impact of more than $1.7 billion in 
2009 ($1.4 billion and $2.4 billion, respectively, in 2010); 

¶ Quebec: $11.5 billion in direct economic output, with a total impact of more than $17.7 billion in 2009 
($12.5 billion and $19.3 billion, respectively, in 2010); 

                                                                 
39 Source: Deloitte 
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¶ Ontario: $6.4 billion in direct economic output and a total impact of almost $10.3 billion in 2009 ($7.0 
billion and $11.2 billion in 2010); and 

¶ Western Canada: $3.0 billion in direct economic output and a total impact of almost $4.6 billion in 2009 
($3.3 billion and $4.9 billion, respectively, in 2010). 
 

Figure 24: Economic output impacts of the Canadian aerospace industry ($ millions)40 

 
 

Total GDP contribution 

¶ Atlantic Canada: $0.5 billion (direct) and $0.9 billion (total) in 2009 ($0.6 billion and $1.0 billion in 2010); 

¶ Quebec: $4.3 billion (direct) and $7.5 billion (total) in 2009 ($4.7 billion and $8.2 billion in 2010); 

¶ Ontario: $3.8 billion (direct) and $6.2 billion (total) in 2009 ($4.1 billion and $6.7 billion in 2010); and 

¶ Western Canada: $1.4 billion (direct) and $2.3 billion (total) in 2009 ($1.5 billion and $2.5 billion in 
2010). 
 

Figure 25: GDP impacts of the Canadian aerospace industry ($ millions)41 

 
 

Total economic value added 

¶ Atlantic Canada $0.7 billion (direct) and $0.8 billion (total) in 2009 ($0.8 billion and $1.4 billion in 2010); 

¶ Quebec: $7.2 billion (direct) and $10.2 billion (total) in 2009 ($7.8 billion and $11.1 billion in 2010); 

¶ Ontario: $2.7 billion (direct) and $4.1 billion (total) in 2009 ($2.9 billion and $4.5 billion in 2010); and 

¶ Western Canada: $1.7 billion (direct) and $2.2 billion (total) in 2009 ($1.8 billion and $2.4 billion in 
2010). 
 

                                                                 
40 Source: Deloitte 
41 Source: Deloitte 
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Figure 26: Value-added impacts of the Canadian aerospace industry ($ millions)42 

 
 

Total employment 

¶ Atlantic Canada: 7,900 (direct) and 13,400 FTEs (total) in 2009 (8,300 and 14,500 FTEs in 2010); 

¶ Quebec: 36,100 (direct) and 65,600 FTEs (total) in 2009 (37,900 and 71,200 FTEs in 2010); 

¶ Ontario: 21,900 (direct) and 62,300 FTEs (total) in 2009 (23,000 and 67,700 FTEs in 2010); and 

¶ Western Canada: 13,100 (direct) and 24,800 FTEs (total) in 2009 (13,700 and 26,900 FTEs in 2010). 
 

Figure 27: Employment impacts of the Canadian aerospace industry (FTEs)43 

 
 

Total government revenue 

¶ Atlantic Canada: $94.5 million in total government revenue ($104.4 million in 2010); 

¶ Quebec: $607.4 million in total government revenue ($669.4 million in 2010); 

¶ Ontario: $289.9 million in total government revenue ($320.5 million in 2010); and 

¶ Western Canada: $117.3 million in total government revenue ($130.4 million in 2010). 
 

  

                                                                 
42 Source: Deloitte 
43 Source: Deloitte 
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Figure 28: Tax impacts of the Canadian aerospace industry ($ millions)44 

 

 
Going forward, the Canadian aerospace industry is projected to continue to be significant contributor 
within the national and provincial / regional economies. 

 

                                                                 
44 Source: Deloitte 

$0

$200

$400

$600

$800

$1,000

$1,200

$1,400

$1,600

$1,800

Atlantic Canada Quebec Ontario Western Canada Canada

2009 2010



 

© Deloitte & Touche LLP and affiliated entities. AIAC ï Impact of the Canadian Aerospace Industry 39 

6 Associated impacts 

In addition to directly impacting the provincial and Canada's national economy, the Canadian aerospace 
industry directly imparts a number of associated benefits within numerous local and regional jurisdictions. 
These associated impacts generally include such community, social and broader public policy and 
economic development goals as: 

¶ Talent development and deployment; 

¶ Fostering innovation and technological advancements; 

¶ Strengthening Canadaôs security; 

¶ Fostering environmental sustainability; and 

¶ Local economic development through economic cluster development 
 

6.1 Talent development and deployment 

Canada's universities and colleges have internationally recognized programs to train and provide the 
environment to conduct research in aerospace engineering, aerospace manufacturing engineering, 
aviation and aircraft maintenance engineering. According to several Canadian universities, there is a 
demand for such talent and skill sets, and as such, the future development of such programs is expected 
to continue. 

In recent years, Canadian universities have become more welcoming to international students who wish 
to carry out research and study in the aerospace sector. With the global shortage of aerospace 
engineers, this shift is expected to help meet the demand for such skills within Canada and 
internationally. The Canadian Aviation Maintenance Council (ñCAMCò) has also played a key role in 
developing curricula as well as accrediting programs for training institutions focusing on the aerospace 
maintenance sector. 

Additionally, these institutions are generally located near several major clusters of aerospace firms / 
organizations in Canada. This close proximity allows for collaboration between these institutions and such 
clusters, for example through research and development, innovation and access to talent / skills in the 
industry. Canadian universities and colleges currently work with various Canadian aerospace companies 
and research centre, providing focused undergraduate and graduate programs and thus contribute to 
greatly expanding Canadaôs talent pool in aerospace fields (these institutions are noted in Figure 29, 
following). 

6.2 Fostering critical innovation and technology 

Investing in aerospace and defence promotes significant technology development within the Canadian 
economy. Not only does this investment promote the development of aerospace and defence technology, 
but it also helps promote development in other sectors of the Canadian economy. In this regard, the 
aerospace and defence industry is at the forefront of developing and utilizing new technologies. As a first 
user, the aerospace and defence industry utilizes the output of several high technology industries 
including electronics, information technology and new materials.  
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Figure 29: Canadian University Aerospace Programs45 

University / College Program 

University of Toronto 
MEng in Aerospace Engineering, MASc in Aerospace 
Engineering, PhD in Aerospace Engineering 

York University Undergraduate program in Space Engineering  

Ryerson University 
MEng in Aerospace Engineering, MASc in Aerospace 
Engineering, PhD in Aerospace Engineering 

University of Ottawa 
MASc in Aerospace Engineering, MEng in Aerospace 
Engineering 

Carleton University 
BEng in Aerospace Engineering, MEng in Aerospace 
Engineering, MASc in Aerospace Engineering, PhD in 
Aerospace Engineering 

McGill University MEng in Aerospace Engineering 

Concordia University Master in Aerospace Engineering 

University of Sherbrooke Master Degree in Aerospace Engineering 

Laval University MSc in Aerospace Engineering 

University of Alberta (U of A) 
Undergraduate program in Mechanical Engineering 
(Aerospace)  

University of Manitoba Undergraduate program in Aerospace Engineering 

École de technologie supérieure (ETS) MEng Aerospace Engineering 

École Polytechnique de Montréal (EPM) MEng Aerospace Engineering 

Royal Military College of Canada (RMC) 
M.A.Sc in Aeronautical Engineering, Ph.D. in 
Aeronautical Engineering 

 

Examples of aerospace technology spin-offs include those that have found important commercial 
application such as: 

¶ microminiaturization technology used to produce the first single-chip pacemaker; 

¶ carbon pistons that are lighter and more heat-resistant than aluminum pistons for automotive 
applications; and 

¶ non-destructive evaluation technologies for steel structures and other structures where detection of 
fatigue and corrosion is critical. 
 

Additionally, as a subsequent case study will discuss, Canadaôs Shuttle Remote Manipulator System 
(ñSRMSò), or ñCanadarmò has led to several spin-off uses / commercial adaptations in various industries 
both within and outside of aerospace sector. 

The aerospace and defence industry is a major performer of R&D in Canada, and the levels compare well 
with those in other major industrial sectors. For example, the aerospace sector has invested an average 
of $873 million annually in R&D between 1994 and 2003, representing an average of approximately 8% of 
industry sales and accounting for an average of 14% of all manufacturing R&D. Total cumulative R&D 
investment over the 10-year period totaled $8.7 billion. In 2004, three of Canada's top 20 industrial R&D 
performers were aerospace and defence firms. 

                                                                 
45 Source: www.theknowledgeworld.com 
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Furthering investment towards research and innovation development in aerospace will not only draw on 
the talent and skills that Canada has, but it will also showcase and build upon the potential of Canada as 
an industry leader. 
 

6.3 Economic cluster development 

6.3.1 Introduction 

Centres or clusters of aerospace excellence can be found in all corners of the country. As noted 
previously, British Columbia is gaining global notice for program management, engineering, maintenance, 
material and information systems support for military fleets; maintenance, repair and overhaul to rotary 
and all fixed-wing aircraft; helicopter services. Alberta and Saskatchewan boast expertise in the 
maintenance, repair and overhaul sector; an emerging centre for unmanned vehicle systems; and 
excellence in after-market products and services. The two provinces are also home to a number of world 
class defence electronics companies and have strong capabilities in satellite systems. And Canadaôs 
Atlantic region is recognized for maintenance, repair and overhaul sector, helicopter services; gas 
turbines; software development, system integration, training and simulation.  

Economic clusters are defined as ñgeographic concentrations of interconnected companies, specialized 
suppliers, service providers, and associated institutions in a particular fieldò.46 Economic clusters are not 
new, but their evolution and economic significance has been increasingly recognized over the past twenty 
plus years. Research by Michael Porter of the Harvard-based Institute for Strategy and Competitiveness 
has helped to define economic clusters in the modern era and provide insight into their advantages and 
their important role within an economy. Clusters ñrepresent an important forum in which new types of 
dialogue can and must take place among companies, government agencies, and institutions such as 
universitiesò.47 

6.3.2 Key components of a cluster 

An industry based cluster may begin as a result of various factors, including access to employees with 
specialized skills, a university research centre, advantageous physical location, and well-developed 
infrastructure.48 There are also many factors that come into play which may determine how successful an 
economic cluster is. Christian Ketels, of the Harvard Business School, notes that firms and organizations 
in a particular cluster share four critical characteristics.49 

¶ Proximity - Organizations need to be sufficiently close in space to allow any positive spill-overs and the 
sharing of common resources. 

¶ Linkages - The activities of the organizations need to share a common goal. 

¶ Interactions - There should be a certain level of interaction amongst the organizations. 

¶ Critical Mass - There needs to be a sufficient number of participants present. 
 

  

                                                                 
46

 http://www.isc.hbs.edu/econ-clusters.htm 
47

 Porter, Michael E. (2000). Location, Competition, and Economic Development: Local Clusters in a Global Economy. 
48

 http://www.photonicsclusters.org/whatisacluster.html  
49

 ñEuropean Clustersò, Christian Ketels, Harvard Business School, 2004 
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6.3.3 Cluster advantages 

From an economic standpoint, a cluster may attract new investment, encourage local expansion, and 
stimulate entrepreneurship.50 Clusters provide benefits to organizations within a cluster such as synergies 
amongst participants and knowledge sharing though close interaction, as well as overall macroeconomic 
advantages including new infrastructure and the attraction of investment. Importantly, cluster 
development, nurturing and expansion are a central and critical component of a local municipalityôs 
economic development strategy as they serve as a mechanism to attract additional growth, employment 
and wealth to an area. 

Additional prominent cluster advantages include: 

¶ Increased productivity and efficiency;  

¶ Innovation;  

¶ Increased business formation and entrepreneurship; and  

¶ Access to human and capital resources.  

6.3.4 Canadian aerospace clusters 

Several Canadian clusters are among the top ranked in North America. Compared to many other 
locations, Canadaôs three largest cities, Toronto, Montreal and Vancouver, also provide access to large 
pools of potential employees experienced in the manufacturing of aerospace components. Canadian 
cities, such as Winnipeg and Calgary, compare favourably with cities of similar size in North America, in 
areas such as the presence of related industries or clusters. Specifics associated with aerospace clusters 
are discussed in an earlier section of this report. 

6.4 Fostering environmental sustainability 

Technology from the aerospace and defence industry has played, and will continue to play, an important 
role in helping to achieve environmental and sustainable development goals. These are areas where 
research and development play a major role, and technology is constantly advancing. In keeping with the 
industryôs push towards addressing climate change, building environmentally sustainable or green 
technologies are a major focus of many firms, researchers, institutions and government agencies 
operating in aerospace fields. 

By way of example, Canadian-developed remote sensing technology is playing a key role in monitoring 
the environment. Earth observation satellites such as RADARSAT I, RADARSAT II and SCISAT help 
raise our understanding of environmental changes and improve environmental management.  

A second example centres around R&D investment into more environmentally friendly aerospace 
technologies that will help reduce the impact of aviation on the environment. Pratt & Whitney Canada, for 
example, is undertaking long-term research aimed at developing engine technology that is more fuel 
efficient, makes less noise and gives off fewer emissions than existing engines. Additionally, as will be 
discussed in a subsequent case study, Bombardierôs Q400 regional aircraft will be used in a biofuel test in 
2012  

6.5 Strengthening Canada's security 

The products and services produced by the aerospace industry are used in support of the federal 
government's defence and national security requirements. The industry is heavily involved in providing 
equipment and related support services to the Department of National Defence (ñDNDò), Canadian 
Forces (ñCFò) and agencies entrusted with public security.  

                                                                 
50 http://www.business-sa.com/Content.aspx?p=58 

http://www.business-sa.com/Content.aspx?p=58
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When DND purchases a foreign-made defence platform, Canadian suppliers play a crucial role in meeting 
Canadian requirements and providing life cycle support for those platforms. Technologies produced by 
the sector, such as remote sensing, satellite communications and vehicle systems, are key tools in 
confronting the emerging threats to national security. The sector also allows Canada to contribute to 
international cooperation, peace and security through partnerships with its allies to develop and procure 
defence technology.  
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7 Case studies 

As part of demonstrating the value and impact which the Canadian aerospace industry has had and will 
continue to have on the Canadian and global economies, as well as on society in general, Deloitte 
undertook four ñcase studyò examinations of aspects / features of the industry, the intent of which is to 
document noteworthy achievements, features, companies, products made or pioneered by the Canadian 
aerospace industry. These case studies, selected to represent a broad geographic and / or technological 
cross-section of the industry, involve the following: 

¶ The Canadarm - demonstrates a high level of industry innovation and technological growth, a major 
national contribution to the US / Canadian space programs, as well as spin-off activity leading to 
technological advancement in other industries; 

¶ The Bombardier Q400 aircraft - an example of a nationwide supply chain, supporting the production of a 
leading regional aircraft; 

¶ StandardAero - a leading Canadian maintenance, repair and overhaul firm with a valuable partnership 
with the Department of National Defence / Canadian Forces; and 

¶ Composites Atlantic - illustrates the potential growth of the Canadian aerospace industry across all 
regions of Canada, with the support of strategic government investment. 
 

7.1 The Canadarm: Canadian capabilities in the space market 

The Canadarm is considered Canadaôs most famous robotic and technological achievement in 
aerospace. The Canadarm refers to the Shuttle Remote Manipulator System (ñRMSò), Canada's 
contribution to the US space shuttle program. Essentially, the Canadarm is a remote-controlled 
manipulator attached to the space shuttle and used in space for deploying, capturing and repairing 
satellites, positioning astronauts, maintaining equipment and transporting cargo. 

7.1.1 Background 

The first arm cost approximately $110.0 million to develop, and was largely carried out by the Canadian 
aerospace industry under the direction of the National Research Council of Canada, after the National 
Aeronautics and Space Administration (ñNASAò) invited Canada to contribute to the space shuttle 
program. 

Five Canadarms were built and delivered to NASA between April 1981 and August 1993. The arms on 
the three shuttles in service (Discovery, Atlantis and Endeavour) continue to be used. 

The arm first flew in November 1981 on the second space shuttle flight and performed well, exceeding all 
design goals. It was declared operational one year later after three successful test flights. Since it first 
flew, the Canadarm has become an important symbol of Canadian expertise in technological fields. In the 
first 80 flights of the shuttle between 1981 and 1997, Canadarms have flown 47 times. To date, the 
Canadarms have been used on 88 missions. 

Key achievements carried out with Canadarm have included:  

¶ the capture, repair and deployment of several satellites (a total of 70 different payloads have been 
handled by the Canadarm, including five missions to the upgrade and repair the Hubble Space 
Telescope); 

¶ the docking of the space shuttle to the Russian Mir space station; and 

¶ the removal of ice growths that were causing a blockage to a waste exit on the shuttle. 
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Export-oriented, industrial returns achieved to date associated with the Canadarm include:  

¶ the sale and maintenance of four additional Canadarm systems to NASA totaling roughly $900 million, 
along with the contribution of the original system; 

¶ the sale and maintenance of multiple grapple fixtures that are affixed to payloads that are handled by 
Canadarm and Canadarn2; 

¶ support of robotic operations, including hardware maintenance, operations planning, risk management, 
and real-time operations support; 

¶ the sale of robotic components to Japan and Europe;  

¶ the upgrade of Canadarm simulators; and  

¶ the development of robotic systems associated with other industries (medical, nuclear, etc.). 
 

Given the success of the Canadarm, NASA initiated a contract with MDA Space Missions, headquartered 
in Vancouver, to produce three Robotic Workstations. Subsequently, Canada contributed robotics for the 
International Space Station, which included Canadarm2, a Mobile Base System and the Special Purpose 
Dexterous Manipulator known as ñDextreò. 

The Canadarm and subsequent programs and resulting innovation and development has allowed the 
establishment in Canada of an industrial capability in the high-technology fields of advanced manipulator 
systems and robotics. 

Figure 30: Canadarm Images - Canadarm, Canadarm2 and Inspection Boom51 

 

 

7.1.2 History 

NASA first invited Canada to participate in the shuttle program in 1969, when Canada and the Canadian 
aerospace industry were developing a national space policy for Canada. At the time, NASA was seeking 
to broaden support for their shuttle program while defraying its direct cost with international participation. 

An industry team was formed which included Spar Aerospace (now MDA Space Missions) from Toronto, 
DSMA Atcon Ltd. from Toronto, CAE Electronics from Montreal and RCA from Montreal, who proposed 
that Canada build the shuttle manipulator and simulation facility. 

                                                                 
51 Source: MDA Space Missions 
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With the support of National Research Council (ñNRCò), the Government of Canada earmarked $1.0 
million for studies on the shuttle manipulator program that would help foster the space industry and 
showcase Canada's ability to manage large space projects. 

A memorandum of understanding between the Canadian government and NASA was signed in July 1975 
and the legislation was passed in 1976. The NRC was assigned to manage the project and Spar (now 
MDA Robotics Group) was named prime contractor, with DSMA, CAE and RCA as subcontractors. 

Figure 31: Canadarm and Inspection Boom52 

 
 

7.1.3 Arm specifications 

The basic Canadarm configuration consists of a manipulator arm, a Canadarm display and control panel, 
including rotational and translational hand controllers at the orbiter aft flight deck flight crew station and a 
manipulator controller interface unit that interfaces with the orbiter computer. 

The arm is constructed with materials such as titanium, stainless steel, and ultra-high modulus graphite 
epoxy, with attention to thermal design, lubrication and thermostatically controlled electric heaters. The 
Canadarm was designed to have a minimum lifetime of 10 years and to be used for up to 100 missions. 
 

  

                                                                 
52 Source : MDA Space Missions 
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7.1.4 Economic impacts 

7.1.4.1 Overview 

The development and utilization of the Canadarm and subsequent technology development has involved 
a number of economic / quantitative impacts, including: 

¶ Initial Investment ï Canadaôs initial investment in the Canadarm program is estimated at $110.0 
million; 

¶ Additional Spending / Investment ï additional spending and investment on the Canadarm (through a 
contract developed with NASA) is estimated at $786.0 million; 

¶ Export Activity ï it is estimated that the Canadarm has resulted in excess of $700.0 million in export 
sales to the United States, Europe and Japan; 

¶ Employment Impacts ï a multi-organizational team based out of Toronto and Montreal developed the 
Canadarm; MDA Space Missions alone has over 100 employees (23% of the companyôs Brampton 
office headcount) involved in the Canadarm program from 1990 and 2009; and 

¶ Spin-off Spending / Investment ï there has been a significant amount of spending associated with the 
commercialization of spin-off research, development and innovation associated with the Canadarm; 

 xMDA Space Missions has been under contract to NASA since the early 1980ôs, to provide on-going 
support of its shuttle robotic systems; revenue has averaged approximately $20.0 million annually 
over the last 40 years; 

 xMDA is also under contract to the Canadian Space Agency to support space station robotic systems, 
with annual revenue averages estimated at $37.0 million. 

7.1.4.2 Nationwide employment / contractors 

The Mobile Servicing System Program (including Canadarm2, Mobile Base System and the SPDM or 
Dextre), has utilized contractors from across the country, with regional contributions varying by phase. 
The initial phase alone had a wide spread distribution of contractors, with a large amount of contribution 
from Ontario (62%) and Quebec (21%). 

¶ Atlantic Canada - 3.2% 

¶ Quebec - 20.6% 

¶ Ontario - 62.4% 

¶ Western Canada - 7.2% 

¶ British Columbia - 6.6% 
 

7.1.5 Associated and spin-off impacts 

7.1.5.1 Space mission achievements / contributions 

Through Canadaôs contribution to the US space shuttle program, it was given the opportunity to build its 
profile in the aerospace industry on a global scale, and as a result, positively influence national pride. Not 
only did Canada contribute a significant technology to NASA through the development and provision of 
the Canadarm, but in doing so it was given the opportunity to send its Canadian astronauts on space 
missions with NASA.  

According to the Canadian Space Agency, from 1981 to 2010 total there have been approximately 30 
space missions carrying Canadian astronauts and various Canadian produced technologies. 
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Since the Canadian Space Agencyôs (CSA) Canadian Astronaut Program was established in 1983, twelve 
Canadians have been selected to become astronauts. CSA astronauts that remain active include Chris 
Hadfield, Jeremy Hansen, Julie Payette, David Saint-Jacques and Robert Thirsk. Major Jeremy Hansen 
and Dr. David Saint-Jacques were selected in May 2009 and are currently in training at NASA's Johnson 
Space Center. 

7.1.5.2 Technology deployment and spin-off technology 

Canadarm technology has been utilized in a number of capacities. As described above, in addition to the 
initial Canadarm, NASA purchased four additional Canadarms to outfit their shuttle fleet and two 
inspection booms to inspect the space shuttle.  

The success of the Canadarm program for NASA positioned Canada and MDA to take a leading robotics 
role on the International Space Station program, through Canadarm2. Canadarm2 is a major part of the 
Canadian space robotics system, and completed its first official construction job on the International 
Space Station (ñISSò) in July 2001. The Canadarm2 plays a key role in station assembly and 
maintenance, including moving equipment and supplies around the station, supporting astronauts working 
in space, and servicing instruments and other payloads attached to the space station. Astronauts receive 
specialized training to enable them to perform these functions with the various systems. 

On February 1, 2003 Space Shuttle Columbia disintegrated over Texas during re-entry into the earth's 
atmosphere, resulting in the death of all seven crew members, shortly before it was scheduled to 
conclude its 28th mission, STS-107. Following this tragedy, MDA provided NASA with an inspection 
boom, based on the original Canadarm, to allow NASA to inspect the shuttle for damage. This technology 
enabled NASA to resume flights following the space shuttle Columbia accident. 

Figure 32: NeuroArm Image53 

 
 

Canadarm based technology also includes various terrestrial applications. For example, the $10.0 million 
NeuroArm comprises advanced robotic systems that enable surgeons to plan and execute complex 
surgical procedures such as microsurgery and stereotaxy. The NeuroArm was developed for Calgary 
Foothills Hospital, with close collaboration between MDA space robotic engineers and University of 
Calgary physicians, nurses and scientists. 

In addition, the Ontario Power Generation has a remotely operated robotic arm similar to the Canadarm, 
capable of performing detailed movement to allow inspections in critical locations where a person cannot 
go. Similar technologies are also utilized in the mining industry, in autonomous vehicle control and 
underground GPS and traffic management. 

                                                                 
53 Source : MDA Space Missions 
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The shuttle and space station robotic programs also opened the market in Japan for products such as 
end effectors, grapple fixtures, cameras, and lights for Japanese robotics and Japanese transfer vehicles. 

Figure 33: Canadarm Spin-off Technologies54 

 
 

The Next Generation Canadarm program is expected to generate over 125 person years of employment 
through the term of the contract. MDA has committed to achieving a minimum of 80% Canadian content 
on the overall project, with an estimated contract value of $46.0 million. 

7.1.6 Utilizing university partnerships in technology development 

The development of the Canadarm and subsequent technologies has prompted a great deal of 
innovation, including the involvement of university research, application and education.  

For example, MDA Space Missions, the lead team for the Canadarm, has engaged in extensive research 
and development to maintain and advance its position in space robotics, while partnering with universities 
worldwide to advance innovation in aerospace. 

Some of these partnerships include: 

¶ offering post-graduate scholarships in the field of aerospace; 

¶ collaborating with a network of universities to help advance new enabling technologies and research 
capabilities, i.e. through training and career opportunities for the next generation of engineers and 
scientists; 

¶ utilizing a regular complement of professional experience year students on staff via internships; 

¶ conducting an annual forum for collaborative university research and development since 2003; 

¶ conducting a spacecraft design course at the University of Toronto Institute for Aerospace Studies for 
more than 20 years; 

¶ establishing a partnership with McMaster University in the Centre for Surgical Innovation and Invention 
(ñCSIIò), a federally funded Centre of Excellence for the Commercialization of Research (ñCECRò); 

  

                                                                 
54  Source : MDA Space Missions 
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¶ direct funding of university technology development for projects that are applicable to robotics business 
areas include: 

 xManipulator & Rover Simulations - $113,000; 

 xVision Systems - $101,000; 

 xScience Instruments - $60,000; 

 xMedical Robotics - $450,000; 

 xGuidance, Navigation & Control - $33,000; 

 xRadiation Susceptibility - $40,000; and 

 xNanosat Formation Flight - $75,000. 
 

The following diagram shows the geographic distribution of MDAôs universities collaborations, ranging 
across Canada. 

 
Figure 34: MDA University Collaborations (2003 ï 2010)55 

 

 

 

7.1.7 Summary 

Canadaôs commitment to participate as an international partner on both the shuttle and space station 
programs has provided long-term access to space missions and related technology development for 
Canadian astronauts and researchers. The Canadarm is now recognized as one of Canada's greatest 
technological achievements, and a great source of national pride. 
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