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This report reflects the views of one of the six industry-led working groups created to 

provide advice to the Aerospace Review Head and the members of the Advisory Council.  

The recommendations therein may not reflect the findings of the Aerospace Review. 

 

For more information on the Review process visit www.aerospacereview.ca.  
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Preface

The Aerospace Review was announced by the 
Government of Canada in February 2012.  The review 
stems from a commitment in the 2011 Federal Budget 
to "conduct ï through a consultative process involving 
the Aerospace Industries Association of Canada (AIAC) 
and their member firms ï a comprehensive review of all 
policies and programs related to the aerospace/space 
industry to develop a federal policy framework to 
maximize the competitiveness of this export-oriented 
sector and the resulting benefits to Canadians." 
 
The arms-length Aerospace Review was led by David 
Emerson, and was supported by a three-person 
Advisory Council comprised of Jim Quick (current 
president of AIAC), Sandra Pupatello (former Ontario 
Minister of Economic Development and Trade), Jacques 
Roy (professor at HEC Montreal), and a Secretariat.  
The objective of the Review was to produce ñconcrete, 
fiscally-neutral recommendations on how federal 
policies and programs can help maximize the 
competitiveness of Canada's aerospace and space 
sectorsò.  A final report will be submitted to the Minister 
of Industry later this year. 
 
As a result of the Budget 2012 commitment, AIACôs role 
in the Aerospace Review was to lead and manage the 
deliberations of the industry-led working groups ï an 
important element of the Aerospace Review.  AIAC is 
the national voice of Canadaôs aerospace industry 
whose mission is to understand, build consensus and 
provide leadership on aerospace policy issues of 
interest to the industry.  On the working groups, industry 
representatives were joined by academia and other 
stakeholders to foster an open exchange on the issues 
facing the aerospace and space sectors and to ensure 
different perspectives were taken into account during 
the Review.   This involvement in the Aerospace Review 
gave industry and other stakeholders an unparalleled 
opportunity to provide insight and guidance directly to 
the Review Head in areas of critical importance.  
Working groups were formed in the following areas:  

¶ Technology Development, Demonstration and 
Commercialization; 

¶ Market Access and Market Development; 

¶ Aerospace-related Public Procurement; 

¶ Small Business and Supply Chain Development; 

¶ People and Skills; and 

¶ Space. 
 

The Space Working Group (SWG) was formed in March 
2012 and was comprised of space industry 
representatives, academia and other stakeholders:  
 
Dave Caddey , MDA (Chair) 
Iain Christie , Neptec (Vice Chair) 
 
Industry representatives: 
 
Jacques Giroux , ABB 
Roman Ronge , Aflare Systems 
Eddy Morin , Boeing 
Ron Holdway , COM DEV 
Claude Baril , Composites Altantic 
Kieran Carroll , Gedex Inc. 
Al Conrad , IMP 
Don Asquin , Magellan 
Dale Boucher , Norcat 
Ian Scott , Telesat 
Stéphane Germain , Xiphos 
 
Academia representatives: 
 
Janet Halliwell , J. E. Halliwell Associates Inc. 
James Fergusson , University of Manitoba  
Tim Barfoot , University of Toronto Institute for 
Aerospace Studies (UTIAS) 
 
Other stakeholders: 
 
Stewart Bain , Bain Consulting 
Geoff Languedoc , Canadian Aeronautics and Space 
Institute (CASI) 
Arny Sokoloff , Ontario Aerospace Council 
Ken Mackay , Policy Insights 
 
The SWG was supported in its work by:  
 
Maryse Harvey , AIAC 
Frédéric Pilote , Aerospace Review Secretariat 
Mac Evans (former President of CSA), Report co-writer 
Leslie Swartman  (MDA), Report co-writer 
 
A number of federal government departments were 
represented by ex-officio members on the SWG, 
including the Canadian Space Agency, Industry 
Canada, Department of National Defence, Department 
of Foreign Affairs and International Trade, Public Works 
and Government Services Canada, Export 
Development Canada and Canadian Commercial 
Corporation.  
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The mandate of the Space Working Group, as 
established by the Aerospace Review, was to ñexamine 
how Government of Canada policies and programs can 
best be used to foster the economic growth and 
competitiveness of the Canadian space industry in order 
to meet public policy objectives and capture commercial 
opportunities.  Areas to be covered by this working 
group may include but not be limited to Canadaôs 
current and future strategic needs and the requisite 
space industrial base; the role of space in issues of 
security and sovereignty of the North; Canadaôs role in 
major international space projects such as the 
International Space Station; and the role of the 
Canadian Space Agency.ò 
 
Over a six-month period, the SWG met on numerous 
occasions to discuss the challenges facing the 

Canadian space sector, drawing on the insights and 
views of a wide range of stakeholders and experts.  The 
following report is the culmination of these deliberations 
and represents the broad opinion of not only the 
industry sector but also that of the space science and 
academic community.    
  
The Space Working Group is pleased to present this 
report and its set of fiscally-neutral recommendations to 
the Hon. David Emerson, Head of the Aerospace 
Review.  The review is extremely timely and crucially 
important to the future of this sector.  This report 
represents a consensus on the issues and the solutions 
and serves as an urgent call to action on the part of the 
federal government ï without which, the future of the 
industry is in jeopardy.  
  

 

 

 

 

 

 

J. E. Halliwell 
Associates Inc. 

Space Working Group membership 

 

 

 

http://aflaresystems.com/live
http://www.gedex.com/GEDEX.aspx
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Executive Summary

The space sector has been a vibrant part of Canadaôs 
national fabric for fifty years, delivering culture-defining 
icons such as the Canadarm, inspiring Canadians 
through the achievements of our astronauts ï Canada 
has more astronaut flights than any other nation except 
Russia and the United States ï and becoming the third 
country in space, with the launch of the Alouette 1 
scientific satellite in 1962.  Through a close partnership 
between successive Canadian governments, industry 
and academe, Canada has developed a world-class, 
export - oriented and 
internationally - competitive 
indigenous space industry. 
 
The space sector is unique 
among industrial sectors.  It 
intertwines industrial 
capacity with a countryôs 
strategic needs in security, 
communications and 
remote-sensing.  The space 
sector is also at the 
forefront of technological 
advancement, and is 
leveraged worldwide for 
higher education, discovery, 
inspiration and national 
prestige.  On a practical 
level, Canadians rely on 
critical space infrastructure 
in virtually every facet of 
modern day life ï and 
important services like telecommunications, the internet, 
electrical power grids, banking, gas pumps and 
navigation systems would not function without space 
assets. 
 
The global space sector is witnessing exponential 
growth and transformation.  All G20 countries have 
space programs, and more than fifty nations now have 
their own domestic satellite system.  In 2010, five 
countries had a space budget of more than $2 billion 
(USD), with the US leading the way at $42 billion.

1
  

Emerging economies like China, India and Brazil are 
redoubling their efforts to challenge traditional 
spacefaring nations.  With the growing societal reliance 
on space-based capabilities for everything from 
communications and navigation to surveillance and 
environmental monitoring, access to space is not seen 
as a luxury but as a prerequisite for maintaining 
sovereignty, increasing a nationôs influence on world 
affairs and improving both economic and human 
conditions.  

Once a leading spacefaring nation, Canada is falling 
behind its competitors in almost every measurable 
aspect.  We have not had a space policy that outlines 
overarching government priorities or that emphasizes 
the importance of industrial development since 1994 ï 
meanwhile, our competitors are realigning their policies 
towards more economic and export-driven objectives.  
We are reducing our space expenditures while our 
competitors are increasing theirs.  A smaller percentage 
of our space budget actually ends up in Canadian 

industry.  Our space program 
is managed at the 
departmental level rather 
than at the national level.  
Our procurement processes 
are overburdening and slow.  
Academic space research 
and training is compromised 
by ñstop and goò funding and 
the paucity of flight 
opportunities.  There are 
diminished opportunities for 
exposing research trainees 
for the stringent technological 
demands of space missions.  
We do not have an effective 
process for consulting 
stakeholders when planning 
and implementing our space 
program.  
 
As more and more nations 

are paying close attention to space, Canada has all but 
relinquished its leading role.  Canadian industry is 
rapidly losing ground to international competitors who 
are aggressively supported by their national 
governments in protected domestic markets leveraging 
their presence in international markets.  In this ultra-
competitive global sector, if you are not moving forward, 
you are falling behind ï particularly in technology 
development but also the ability to retain skilled 
personnel in industry, government and academe. 
 
This report reviews how Canada became one of the 
worldôs leading spacefaring nations, and the key 
elements that built a successful industry and global 
presence.  It looks at the role of national governments 
and how they nurture domestic space industries.  It 
looks at why the exploitation of space is increasingly 
seen as a strategic capability and why that should be 
important to Canada ï the opening of the Arctic being a 
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prime example.  It analyses current and future 
international trends and opportunities and examines the 
reasons why Canada and Canadian industry are failing 
to keep pace with the world, dropping our country to 
second-tier status among spacefaring

2
 nations. 

 

The report also outlines the immediate, medium and 
long-term steps that need to be taken for Canada to 
re-emerge as a world space power and to place 
Canadian industry on a more competitive footing.  These 
recommendations include: 
 

 
 
 

¶ the urgent development of a long term space policy framework that reaffirms the 
strategic significance of space to Canada and the importance of a domestic space 
industry and a supportive academic sector;  

¶ a renewed emphasis on space technology development in industry, flight 
demonstration of new technologies and applications, and space science programs;  

¶ the intelligent use of government procurement as an instrument of industrial 
development;  

¶ a review of the planning and management of the Canadian Space Program
3
 to reflect 

a whole-of-government national approach to national priorities; and  

¶ a revitalized partnership between government, industry and academia to guide 
Canadaôs space program. 

 
With a reinvigorated approach to space, we are 
confident that Canada can regain its stature as a first-
tier spacefaring nation and retain strong and competitive  

 
domestic industrial and academic capacities that 
uniquely serve the countryôs strategic needs. 
 

N
A

S
A
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Introductio n

The Canadian space industry has been remarkably 
successful considering its relatively small size and the 
small government space budget.  It has developed 
world-leading expertise in niche areas such as 
communications and Earth observation satellites, 
scientific instrumentation and research, space robotics, 
and space hardware including satellite components, 
materials and other equipment.  It also has significant 
capabilities in space services and space systems 
design and integration.  It has built on and exploited the 
existence of a number of other high technology

capacities and sectors in Canada.  It reflects the 
capacity of Canada to compete with the best in a 
frontier of technological innovation. 
 
In 2010, the Canadian space sector generated over 
$3.4 billion in revenues (up 14% from 2009) and 
employed over 8,200 Canadians, about half of whom 
are in the coveted Highly-Qualified Personnel (HQP) 
category.

4
  With approximately 50% of revenues 

coming from foreign sales, it is the most export-oriented 
space industry in the world.

5
 

 

 
The Canadian Space Agency conducts an annual survey of the ñState of the Canadian Space Sectorò.  These 
reports contain information on the revenues of the industry over time.  The revenue numbers are categorized by 
sector of activity (telecommunications, Earth observation, robotics, navigation, science and others) and also by 
space category (space segment, ground segment, applications and services, and space research).  The following 
charts show these revenues over the period 1998-2010. 

  
These charts clearly show that overall industry revenue growth is almost entirely in the applications and services 
category which is primarily (but not exclusively) in the area of satellite communications services (e.g. Telesat 
Canada), but also includes Earth observation data sales (e.g. RADARSAT data), and navigation data  
(e.g. Automatic Identification Systems).  Most of these revenues come from the commercial marketplace. 

Revenues of the Canadian space industry 
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It is important to note that these statistics are dominated 
by the growing communications satellite services and 
applications sector, which grew by almost 16% in 2010.  
The strength of this segment masks a worrying trend in 
other segments of the space industry.  For instance, 
while the services and applications segment has 
experienced growth in the past five years of 67%, the 
space segment has only grown by 1%, the research 
segment by 8% and the ground segment has contracted 
by 4%.

7
 

 
With less than 10% of its global revenues from the 
Canadian government via sales and technology 
development funding, the Canadian space industry is 
far less dependent on public sector procurement than is 
the norm worldwide.  It has therefore become renowned 
for its ability to capitalize on relatively minimal Canadian 

 
 
government technology development and space 
procurements to produce world-leading innovation ï a 
key commercialization model that has eluded some of 
Canadaôs other high technology industries as well as 
foreign competitors around the world.  Even while small, 
this revenue is critical for the generation of new 
technologies and applications, and without it, the ability 
for many companies to sustain operations would be 
challenged. 
 
Around the world, governments play an important role in 
the development of the space sector, largely due to 
defence and sovereignty concerns that require national 
space systems capable of providing secure 
communications, space domain awareness and national 
and global surveillance.  
 

Canadian space industry revenues by space category6 

 

2010 

revenues 

% of overall 

Cdn industry 

5-yr growth 

(2006-10) 

10-yr growth 

(2001-10) 

Compound Annual 

Growth Rate 

(CAGR) 2001-10 

  

¶ Space segment (R&D, manufacturing, testing, 

integration and launch of platforms (satellites, 

spacecraft and robotic systems), complete systems, 

subsystems and components) 

$623M 18% 1% 33% 3.2% 

¶ Ground segment (R&D, manufacturing, testing and 

integration of facilities on Earth for controlling 

space-based systems and satellites, for linking 

satellites to operational terrestrial networks and for 

processing satellite-derived data) 

$410M 12% -4% 6% 0.7% 

¶ Applications and  services (Development and/or 

provision of services and value-added products and 

technologies that are derived from the use of space 

systems and/or data, and the provision of 

consulting and engineering services) 

$2.365B 69% 67% 139% 10.2% 

¶ Space research (Primarily research related to non-

commercial or pre-commercial space activities) 
$40M 1% 8% 33% 3.2% 

TOTAL $3.439B 100% 38% 84% 
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report
8
 

The United Kingdom refers to the government-industry 
export-leveraging experience in our country as the 
ñCanadian modelò.

9
 The basis of the successful 

ñCanadian modelò was a close partnership relationship 
between Canadian governments and the space industry 
that pursued policies for developing an indigenous 
space industry.  The various space policies and plans

10
 

approved by governments over the past 50 years made 
the development of an indigenous space industrial 
capacity one of the prime objectives of the Canadian 
Space Program.  
 
In generating these policies and plans, governments 
worked closely with industry to ensure that maximum 
industrial benefits were achieved.  As a quid pro quo, 
governments expected industry to capitalize on 
government investments and programs to become 
successful in the international marketplace.  These 
policies, coupled with the presence of globally-
recognized academic space capability and research, led 
directly to the international competitiveness of the 
Canadian space industry and its export success. 
 
These conditions, however, do not exist today.  The 
partnership between government and industry is not as 
strong as it once was and all the benefits from 
enlightened decisions on policies and programs made 
by the government some thirty years ago have been 
harvested.  For example, in the successful ópay-to-playô 
model that traded Canadian space technology for 
astronaut flights aboard the US Space Shuttle and the 
International Space Station (ISS), Canada will use up its 
final credit for the flight of astronaut Chris Hadfield to 
the ISS later this year.  
 
In the communications technology area, the same is 
true. Canadian industry led the world in the 
implementation of broadband Ka-Band systems.  This 
leadership was based on far-sighted investments made 
through a strong government/industry partnership over 
ten years ago.  Now Canada faces major competition in 
the international marketplace for next generation 
broadband systems, since the government has made no 

 
further investment in this technology and the rest of the 
world has caught up to us.   
 
In all successful spacefaring nations, governments 
support the development of their industries through the 
intelligent use of government procurement, technology 
development programs, science programs, flight 
demonstration programs and international cooperative 
projects.  Columbia

11
 

 
ñSpace remains a strategic sector, often sheltered 
because of national imperatives and institutional 
funding.  In addition, many countries are now investing 
in space technologies to advance national objectives,ò 
noted the Organisation for Economic Co-operation and 
Development (OECD) in its 2011 annual report on the 
world space economy.  ñThe space sector plays an 
increasingly pivotal role in the efficient functioning of 
modern societies and their economic development.  
Despite its usual reliance on relatively high institutional 
investments up-front, space can increasingly be seen as 
a source of economic growth,ò it added.

12
 

 
This government/industry partnership was the hallmark 
of the ñCanadian modelò ï a model that has not been 
effectively employed for over a decade.  It is worthwhile 
to look back at why and how that partnership developed 
and to compare it to the challenging circumstances that 
the space industry is faced with today. 
 

 
ñGovernments have played an integral role in the development of the commercial space sector. Many 

spacefaring states consider their space systems to be an extension of critical national infrastructure, and 

a growing number view their space systems as inextricably linked to national security. Full state 

ownership of space systems has now given way to a mixed system in which many commercial space 

actors receive significant government and military contracts and a variety of subsidies.ò   
 

Space Security 2011 report
8
 

 
 
ñEvery country with a serious space program 

directs government money toward its domestic 

space industry on the basis that some public 

goods ð such as national defence ð will not be 

provided by the market alone.ò 
 

Professor Michael Byers, University of British Columbia
11
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Canadaôs 50-year leadership in space

Canadaôs entry as a spacefaring nation came about not 
by pitting itself against a competitor in a space race but 
by the recognition that space could be exploited to 
serve the needs of Canadians, initially in the area of 
telecommunications.  Canadian research scientists in 
the middle part of the last century conducted extensive 
research into the upper atmosphere to better 
understand its role in radio communications, largely via 
sounding rockets.  This research led to the development 
and launch of Alouette, a scientific satellite designed to 
gather critical information that would assist in improving 
communications between northern and southern 
Canada.  With this satellite, Canada became the third 
country, after the US and Russia, to have its own 
satellite in orbit.

13
 

 
With the advent of satellite communications technology 
in the early 1960s, the Canadian government 
commissioned a study in 1966 to better understand how 
space could be effectively harnessed for the country.  
The study, Upper Atmosphere and Space Programs for 
Canada, which became known as the ñChapman 
Reportò after its lead author John H. Chapman, 
recommended ï following extensive consultation with 
external stakeholders, including industry ï that Canada 
should focus on using space to meet national needs 
while doing so in a way that develops an internationally 
competitive space industry.  This ground-breaking 
report paved the way for the development of a domestic 
satellite communications system ï with Telesat Canada 
coming into existence in 1969 as a public/private 
telecommunications service provider. The subsequent 
launch of Anik A1 in 1972 made Canada the first 
country to have a domestic satellite communications 
system in a geostationary

14
 Earth orbit (GEO).  Telesat 

would go on to launch many additional satellites with 
updated technologies and greater capacities.  Telesat 
was privatized in 1991. 
 
Remote-sensing technologies also came to the fore in 
the early 1970s.  Canada provided a ground receiving 
and processing station for early versions of US Earth 
observation satellites, paving the way for Canada to 
take the global lead in these data processors.

15
   

 
Canadaôs work with the US National Aeronautics and 
Space Administration (NASA) on manned spacecraft 
and science, communications and remote sensing 
satellites and systems deepened through the years, and 
the strong partnership became a key part of our 
countryôs foreign relations with the United States.  In the 
mid-1970s, Canada was asked by NASA to participate 

in their new post-Apollo program, the Space 
Transportation System, otherwise known as the Space 
Shuttle program.  A proposal to the National Research 
Council (NRC) by a consortium of Canadian space 
companies to provide the remote manipulator, the 
ñCanadarmò, was approved by the government and 
accepted by NASA.  NASA eventually bought four more 
arms to equip its full fleet of shuttle spacecraft.  The 
Canadarm soon became an internationally recognizable 
icon, synonymous with Canadaôs high technology 
capabilities.  The resounding success of the Canadarm, 
which first flew in orbit in 1981, led to further robotic 
contributions to the International Space Station (ISS) 
program, first announced in 1984.

16
  As one of the five 

international partners, Canada provided the Mobile 
Servicing System, which included an additional arm 
(Canadarm2), a servicing robot (Dextre) and a mobile 
servicing base from which the robots operated. 
 
The Canadian Space Agency (CSA) was established in 
1989 as a stand-alone agency responsible for civilian 
space programs ï an important recommendation of 
Chapman Report more than 20 years earlier.  The 
formation of the agency ushered in the necessary 
management of the Canadian Space Program and the 
ever-expanding list of achievements that were catalyzed 
by increased government investment in space, from $90 
million at the beginning of the decade to close to $300 
million by the end of it.  New technologies were an 
increasing focus for the CSA, including Earth 
observation and science satellites.  The 1990s saw 
launch of RADARSAT, Canadaôs first Earth observation 

C
S

A
   



 

 
13 

 

SPACE WORKING GROUP REPORT 

the satellite, as well as funding for the follow-on 
RADARSAT-2 and for SCISAT and MOST, the 
countryôs first two scientific satellites since the 1970s. 
 
In return for Canadaôs contributions to the US space 
program, Canadian scientists were given 
unprecedented access to scientific data, Canadian 
space companies developed profitable partnerships with 
US companies, and Canadian astronauts were given 
rides on NASAôs Space Shuttle fleet.  This unique ñpay-
to-playò arrangement gave Canada a role in space far 
beyond what we could have achieved on our own.  This 
led to more astronaut rides (8 astronauts on 14 
missions) than any other single nation except for the US 
and Russia, and will conclude with Chris Hadfieldôs flight 
to the ISS in December of this year where he will be the 
commander of the space station for the three final 
months of his six-month mission ï the first non-
American, non-Russian to act as Commander. 
 
Throughout Canadaôs history as a spacefaring nation, 
private sector involvement was not only encouraged, 
but mandated.  For example, the Chapman Report of 
1967 recommended that ñsystems management and 
prime contract activities be awarded to Canadian 
industry for the development and supply of the major 
hardware portions of the Canadian Space Programò.  
 

Subsequent space strategies, policies, programs and 
legislation

17
 ï including the independent Science 

Councilôs 1967 ñA Space Plan for Canadaò, the 1974 
ñCanadian Policy for Spaceò, the 1990 Canadian Space 
Agency Act and the Space Policy Framework in the 
1994 Long-Term Space Plan ï all specifically noted that 
a primary goal of Canadaôs space program was the 
development of an indigenous space manufacturing and 
services industry.  The Canadian Space Program of 
1999 simply reiterated the 1994 statement on industrial 
development, but was notable for the policy change in 
the way the CSA would be funded henceforth ï by a 
base budget, or ñA-baseò, at a nominal level of $300 
million per year (see Figure 3). 
 
Today, Canada is a recognized world leader in satellite 
telecommunications services and technologies, radar-
imaging Earth observation satellites and ground 
stations, space robotic technology (manipulators, 
mobility, autonomous systems, cameras and sensors), 
micro/nanosatellites and optical and scientific 
instruments, and is at the forefront of futuristic initiatives 
like on-orbit satellite servicing, space debris removal 
and space resource exploration.  Many of these 
technologies have spin-offs in terrestrial markets such 
as industrial production, medicine, mining, energy, 
security, navigation and transportation.  
 

Canadian Space Agency Budget 

Figure 3 shows the actual expenditures of the CSA (in current dollars and 1999 dollars) from 1998/99 to 2010/11.  
The average expenditures over the period were $319 million in current year dollars, or $276 million in 1999 dollars.  
The increased funding in the last two years is primarily due to the $110 million allocated to the CSA as part of the 
governmentôs Economic Action Plan.  This special allocation will end in 2011/12.  The chart also shows planned 
CSA expenditures for the future (as reported in the CSAôs 2011/12 Report on Plans and Priorities and modified in 
Budget 2012).  The projected CSA budget shows a dramatic decrease starting next year. 

 






















































































