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Space Consultants (DISC) to provide input, based on consultations of organizations involved in 
space activity in Canada, for Canadian government consideration as to its participation in a 
new working group considering the long-term sustainability of outer space activities, which is 
being established by the United Nations Committee on the Peaceful Uses of Outer Space.  
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Executive Summary 
 
There is increasing international concern that the long-term sustainability of outer space 
activity will be threatened if the worldwide use of civil, military and commercial activities in 
space is not better regulated to safeguard the space environment.  In particular, the growing 
amount of space debris left in orbit by six decades of human activity is beginning to pose a 
real threat in some of the most important orbits for space applications. As space is considered 
an international commons, the United Nations General Assembly (UNGA) has charged its 
Committee on the Peaceful Uses of Outer Space (UN COPUOS) to establish a working group to 
consider all aspects of this question, including an assessment of the continuing importance of 
space activity to society. To provide background information for developing Canadian positions 
that might be advanced in this international forum, the CSA requested that DISC undertake 
consultations with industry and academia in Canada’s space sector and integrate the results 
with federal government consultations undertaken directly by the CSA. 
 
The consultations with industry and academia for the study have been concluded but some 
consultations with government departments having important space interests remain 
outstanding.  
 
This report represents the results of these consultations and makes specific recommendations 
for Canada at the national and international levels to help assure the long-term sustainability 
of outer space activity. 
 
Principal Findings and Recommendations 
 
Finding 1 National Interest 
 
There was significant interest expressed in the many aspects concerning the long-term 
sustainability of outer space activity by the Canadian private sector, academia and the 
responding government departments engaged in space activity. Several of the organizations 
consulted wished to be involved in future deliberations and activities concerning this issue, 
while others wished to be informed of progress.  
 
The respondents collectively indicated that space activity was currently of high significance to 
their organizations and was expected to become even more so in future. Correspondingly, 
they assessed that the loss of space data and information would have a high impact on their 
activities.  In this regard, they considered the specific threats to their future activities posed 
by space debris, interference and overcrowding to be moderate and by weaponization, low.  
 
The respondents assessed that space activity significantly influenced the meeting of many 
important Canadian needs (ranked in order as having high significance for communications, 
sovereignty, environment, resources and security; moderate significance for education, overall 
quality of life, transportation, foreign relations, water, food, regional development, economic 
well-being, health; and low significance for recreation) 
 
They considered it to be of high to moderate importance to establish ‘best practices’ for each 
of the remedial actions being considered to protect long-term space activity, ranked in the 
following order:  end-of-life spacecraft design and constraints, launch design and constraints, 
in-space operational constraints, space object cataloguing and tracking, space situational 
awareness, space debris removal, and regulation and control of orbit access. Existing national 
and international laws and regulations governing space activity were either considered to be 
about right or in need of streamlining, uniform application or strengthening. Respondents 
generally did not feel that they were too restrictive, although one organization involved in 
commercial space operations was concerned by the lack of effectiveness of the International 
Telecommunication Union (ITU) regulations and their implementation processes both at the 



DISC	  
The	  Long-Term	  Sustainability	  of	  Outer	  Space	  Activity	  

5	  

	  

	   	   	  

international and national levels, while another directly involved in space law felt that both 
international and national binding regulatory regimes were indequate and lagging far behind 
technological and national strategic initiatives and developments aimed at ensuring the future 
sustainability of the space enviroment. 
 
Opportunities for business were anticipated by respondents as being high in several areas 
associated with sustaining long-term space activity. 
 
It would appear from these consultations that, with the appropriate leadership, actively 
addressing the long-term sustainability of outer space activity could provide an important 
mechanism in Canada for achieving a commonality of purpose and widespread cooperation. 
 
Recommendation 1 
 
That there be established an ongoing coordinating and consulting mechanism, possibly 
through a working group, with participation from government, the private sector and 
universities, to address the various aspects that would most benefit Canadian interests in 
maintaining the long-term sustainability of outer space activity and to provide input to the 
international deliberations on the subject matter at UN COPUOS.  Because the topic is so 
broad, it is recommended that consideration be given to dividing the activities into sub-groups 
along the lines proposed by UN COPUOS for its working group, with additional mechanisms to 
address Canadian policy issues, business opportunities and the legal regime which will not be 
considered by the UN COPUOS Working Group. It is further recommended that consideration 
be given by the CSA to developing a website for interested parties to remain abreast of 
various developments in this area.  
 
Finding 2 International Engagement 
 
Space activity and its applications have become the domain of a growing number of nations of 
the world - currently there are more than 80. Consequently, the long-term sustainability of 
space activity can only be assured through widespread international recognition and 
acceptance of the need for, and application of, constraints on activities in space. Recognizing 
this, the respondents to the consultative process regarded Canada’s involvement in 
international deliberations on the long-term sustainability of outer space activities to be of 
high importance. For the four groups of study proposed by the UN COPUOS Working Group, 
they assigned moderate to high importance to mitigating the effects of space debris and 
moderate importance to building the capacity for measuring and networking space weather 
information, identifying governance issues and best practices, and identifying how sustainable 
space utilization can support sustainable development on Earth.  
 
Recommendation 2 
 
That Canada consider how and through which mechanisms it can best support the 
international efforts to mitigate space threats and that Canada fully support the UN COPUOS 
deliberations on the long-term sustainability of outer space activities, endorse the groupings of 
activities proposed by the UN Working Group and ensure that inputs from Canada take into 
consideration the deliberations resulting from the activity of any Canadian working group 
and/or other mechanisms established for coordinating and consulting on the Canadian 
position.                                                                                
                                       
Recommendations 1 and 2 are the consolidation of 8 specific recommendations resulting from 
consultations on various questions. These are collected under recommendations in the body of 
the report (pages 21-22).  
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Background 
 
Space activity is becoming an ever more central component of human activity, meeting many 
of the most important needs of today’s societies, ranging from security, communications, 
resource management, environment protection, weather forecasting and climate assessment 
to knowledge creation, education and various aspects of nurture such as food, water and 
health care, and thereby leading to an overall improvement in the quality of life and economic 
well-being. It is instrumental in these regards because it allows global observations over long 
periods of time throughout the electromagnetic spectrum in near real-time, with details, when 
necessary, to the order of millimeters; it permits instantaneous communications from any 
point on Earth to others; it enables positions to be measured on Earth and in space 
instantaneously and precisely over time; and it makes possible research in space and 
observations of our universe from space to enhance our understanding of origins and 
processes in an unprecedented manner. Our growing dependence on space is reflected in the 
steady growth of the use of space assets and in the number of governments and enterprises 
directly involved in developing their own space programs.   
 
With the ever-expanding opportunities arising from space capabilities and use have come 
associated problems of sharing the commons of space, namely, control, security of space 
assets, threats and, finally, a degrading space environment in which to operate various 
facilities.  
 
The Space Debris Problem 

 
Space debris, which is defined as 
being any human-made object in 
orbit about Earth, which no longer 
serves a useful purpose, has 
become an increasing problem 
since the advent of the first 
satellite, Sputnik, in space in 
1957. This problem has become 
particularly pronounced in Low 
Earth Orbit (LEO) positioned up to 
2,000km above mean sea level, 
and, to a lesser extent, in Medium 
Earth Orbit (MEO) between 2,000 
and 35,786km, the location of 
Geostationary Earth Orbit (GEO), 
and in GEO.  
 
There are approximately 860 
operational satellites in space, 
36% in LEO, 6% in MEO, 48% in 

GEO and about 10% in highly elliptic orbits. Space debris is increasing each year and is 
several orders of magnitude larger than the number of active satellites (Figure 1). 
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 Figure 1 Objects in Earth Orbit officially catalogued by the US Space Surveillance Network. 
‘Fragmentation debris’ includes satellite breakup debris and anomalous event debris, while 
‘mission related debris’ includes all objects dispensed, separated, or released as part of the 
planned mission1 
 
As a result of one deliberate satellite destruction in space and one accidental collision between 
two satellites in the past three years, the amount of catalogued long-term space debris has 
increased by some 50%. The catalogued debris being tracked by the USA is 10cm or larger. It 
is estimated2 that there are now more than 21,000 items of space debris larger than 10 cm 
being tracked by the USA Space Surveillance Network, of which some 16,000 are catalogued. 
As for untracked and uncatalogued items, it is estimated that there are 300,000 larger than 1 
cm and millions smaller than this. Because of their high relative velocities, even the smaller 
debris could damage operational satellites or other facilities in space such as the International 
Space Station. Moreover, each time a larger item of debris disintegrates (e.g., a fuel tank 
fragmenting due to explosions of unexpended fuel) or is in collision with other debris, many 
more items of debris are created. Simulations are increasingly indicating that, if no active 
mitigating steps are taken, this will lead to a runaway situation in which some of the most 
valuable orbits could become technically and/or economically unusable during the next 
decades. The first International Conference on Orbital Debris Removal was held in 2009 to 
address active debris mitigation3. The amount of debris in orbit is currently sufficient to 
require tens of collision avoidance manoeuvres every year by operational satellites and 
facilities in space. Pertinent top-level information describing various aspects of space debris is 
available under the references below. 4,5,6   
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 http://orbitaldebris.jsc.nasa.gov/newsletter/pdfs/ODQNv15i1.pdf  
2 http://www.spacesecurity.org/space.security.2010.reduced.pdf 
3 http://orbitaldebris.jsc.nasa.gov/newsletter/pdfs/ODQNv13i4.pdf   
4 http://www.iadc-online.org/index.cgi?item=home  
5 http://orbitaldebris.jsc.nasa.gov/  
6 http://www.oosa.unvienna.org/oosa/COPUOS/copuos.html	  	  
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The UN has been concerned for 
many years about space debris. 
Responding to findings and 
recommendations originating from 
the Inter-Agency Space Debris 
Coordination Committee (IADC)4, 
formed in 1993, guidelines 
(Appendix 3) were adopted by the 
UNGA in 2007. As well, it agreed in 
2009 that COPUOS establish a 
working group to study and make 
recommendations on various aspects 
of achieving the long-term sustainability of the space environment for human endeavours.  
 
 
 

 
 
Space Security  
 
In the overall context of space security for civil, commercial and military uses of space, 
continual evaluations need to be undertaken of the space environment, threats to operations, 
the legal and regulatory framework for operations, and the interaction between military, civil 
and commercial uses of space. An evaluation (2010) of recent trends in several of these 
matters is reproduced below: 
 

2009 Report of COPUOS to the UN General Assembly A/64/20 
 
The Committee agreed that the Scientific and Technical Subcommittee should include, 
starting from its forty-seventh session, a new agenda item entitled “Long-term sustainability 
of outer space activities” under the multi-year workplan as presented below: 
 
2010 General exchange of views on present and future challenges facing outer space 
activities, as well as potential measures that could enhance the long-term sustainability of 
outer space activities, with a view to establishing a working group open to all member States 
of the Committee.  
 
2011 Preparation of a report on the long-term sustainability of outer space activities and 
examination of measures that could enhance their long-term sustainability; preparation of a 
draft set of best practices guidelines. 
 
2012/2013 Continuation of consideration and finalization of the report and of the set of best 
practices guidelines for presentation to and review by the Committee. 
 
http://daccess-dds-ny.un.org/doc/UNDOC/GEN/V09/849/83/PDF/V0984983.pdf?OpenElement 

	  

	  

In February 2009, the first known major collision of 
two satellites in orbit – the non-operational Russian 
communications satellite, Cosmos 2251, with a mass 
of 900kg, and the operational US satellite, Iridium 
33, with a mass of 600 kg, collided at 33,000 km per 
hour about 800 km above the surface of the Earth – 
created a cloud of some 1300 pieces of space debris 
that will threaten orbiting space craft in LEO for 
decades. The 66 –satellite fleet of Iridium currently 
makes about one collision avoidance manoeuvre 
every two weeks. The satellite collision, debris 
breakup and numerous near misses have prompted 
renewed calls for international regulations or laws 
that would make it mandatory to dispose of defunct 
satellites.	  
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Recent Trends (2010) pertaining to Space Security7 
 
The space environment 

• Amount of orbital debris continues to increase 
• Increasing awareness of space debris threats and continued efforts to develop and 

implement international measures to tackle the problem 
• Growing demand for radio frequency spectrum and communications bandwidth 
• Increased recognition of the threat from NEO collisions and progress toward possible 

solutions 
Threat assessment capability and application 

• US space situational awareness capabilities slowly improving 
• Global space surveillance capabilities slowly improving 
• Use of space situational awareness capabilities for protection and potential negation of 

satellites continues to increase 
Legal, regulatory and policy framework 

• Gradual development of legal framework for outer space activities 
• COPUOS and the Conference on Disarmament continue to be the key multilateral 

forums for outer space governance 
• National space policies emphasize international cooperation and the peaceful uses of 

outer space 
• Growing focus within national policies on the security uses of outer space 

Civil Space programs and Utilities 
• Increase in the number of actors gaining access to space 
• Changing priorities and funding levels within civil space programs 
• Continued international cooperation in civil space programs 
• Growth in global utilities as states seek to expand applications and accessibility 

Commercial Space 
• Continued overall growth in the global commercial space industry 
• Commercial sector supporting increased access to space 
• Government dependency on the commercial space sector means that subsidies and 

national security concerns remain important 
Space support for Terrestrial Military operations 

• The US and Russia continue to lead in deploying military space systems 
• More states developing military and multi-use space capabilities 

Space system protection 
• Efforts to protect satellite communication links increase but ground stations remain 

vulnerable 
• Protection of satellites against direct attacks improving but still limited 
• Efforts underway to develop capacity to rapidly rebuild space systems 

Space system Negation 
• Widespread capabilities to attack ground stations and communications links 
• Ongoing proliferation of ground-based capabilities to attack satellites 
• Increased access to space-based negation enabling capabilities 

Space based strike capabilities 
• Funding cuts in US mark move away from development of missile defense space-based 

interceptor  
• Continued development of advanced technologies that could be used for space-based 

strike-enabling capabilities.  
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  http://www.spacesecurity.org/space.security.2010.reduced.pdf	  
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The Canadian Space Sector Consultations 
 
Consultations with organizations from Canada’s space sector in industry, academia and 
government took place in the period between November 2010 and February 2011 to gather 
their organizations’ views on the long-term sustainability of outer space activity. 
 
The findings and recommendations of this report are based on these consultations and they 
consider, from a Canadian perspective, the priorities for assuring the long-term sustainability 
of outer space activity and for potential Canadian support to the new UN COPUOS Working 
Group established to address this subject matter.  
 
The key issues addressed in the consultations were the identification of how space benefits 
human endeavour; the threats posed by space debris, frequency interference, overcrowding 
and the weaponization of space; the effectiveness of various remedial actions; the adequacy of 
existing laws, regulations and guidelines; the role of international cooperation; business 
opportunities that might arise from assuring the long term sustainability of outer space 
activity; and policy issues that should be addressed.  
 
The respondents were also asked to identify any areas in which they wished to be involved or 
informed of developments. 
 
Polled Organizations 
  
The organizations (Appendix 1) that responded to a questionnaire sent as part of the 
consultative process, represent the major Canadian space sector companies (Calian/SED, 
ComDev, Magellan /Bristol, MDA and Telesat), most Canadian universities with space research 
programs (Carleton, McGill IASL, UNB, UTIAS and York) and a number of the federal 
government departments involved in various aspects of research, development, operations, 
use, contracting, policy and regulation (Agriculture and Agri-food Canada, National Defence, 
Natural Resources Canada, Public Safety Canada and Transport Canada). Each organization 
approached was requested to provide the organization’s rather than an individual’s response. 
During the course of the study, the CSA assumed responsibility for seeking the views of other 
federal government department partners with space interests, and any further results from 
them will become incorporated as they become available.  
 
Consultation Methodology 
 
The methodology used was to request the organizations, through the use of a questionnaire, 
to grade various parameters relating to specific questions by choosing the most applicable 
adjective. Comments pertaining to these specific questions were also sought. The collective 
view of the responses was subsequently compiled through a statistical analysis of the 
individual responses (see Appendix 2 for further details). In arriving at the collective views 
presented in the charts of this report, all responses are included other than in questions 4 
through 10 where, if individual responses deviated by more than two standard deviations from 
the average including these individual responses, they were excluded from the calculation. The 
number of responses excluded represents 4% of the total responses to these questions.  
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The Questions  
 
1. Are space activities a significant part of your organization’s overall activity?  
 
The collectivity of responding organizations currently considers space activity to be of 
moderate to high significance to their organizations, and foresees that this significance will 
grow in future (Chart 1)8. The polled organizations thus have a direct vested interest in the 
long-term sustainability of space activities. 
 

 
 
 
2. What are the principal space interests of your organization?  

 
Many of the polled organizations have interest in many aspects of space activity while some 
have interest only in specific aspects, for example in operations or policy and regulation. 
  

 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 In the charts presented in the report, the average value of all responses is depicted as a vertical line in 
the centre of the bar and the standard deviation of all responses as a bar on either side of this average 
value. 

None	   Low	   Moderate	   High	  

Current	  acBviBes	  

Future	  acBviBes	  

Significance	  

Chart	  1	  Significance	  of	  Space	  AcBviBes	  to	  Polled	  
OrganizaBons	  

None	   Low	   Moderate	   High	  

Policy	  and	  RegulaBon	  

Use	  

OperaBons	  

Development	  	  

Research	  

Interest	  

Chart	  2	  Space	  Interests	  of	  Polled	  OrganizaBons	  
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3. As a user of space data and information, how significant would their loss be to 
your organization? 

 
The collectivity of polled organizations assessed, with low variability, that the loss of space 
data and information would have high significance to their individual organizations. As would 
be expected, all aspects of space activity would be affected - research, development, 
operations and use. The loss would affect not only research and business opportunities for the 
responding organizations, but also many of the services and benefits of space activity for 
society, identified under Question 5, as well as Canada’s ability to manage its affairs. 
 

 
 
4. How much would the threats to the space environment listed below affect your 

organization's space activities? 
 

The responding organizations established the following rankings for the significance to their 
organizations of various threats to the space environment: space debris, interference and 
overcrowding posed the greatest perceived threat with a moderate significance ranking, 
followed by weaponization with a low significance ranking. 
 

 
 
Recommendation 4 Space environment threat mitigation 
 
That Canada consider how and through which mechanisms it can best support the 
international efforts to mitigate space threats, addressing, in an order of priority, space debris, 
interference, overcrowding and weaponization.  
 

None	   Low	   Moderate	   High	  

Impact	  

Chart	  3	  Impact	  of	  Loss	  of	  Space	  Data	  and	  Information	  on	  Polled	  
Organizations	  

None	   Low	   Moderate	   High	  

WeaponizaBon	  	  

Overcrowding	  

Interference	  

Space	  debris	  

Significance	  

Chart	  4	  Significance	  of	  Various	  Space	  Environment	  Threats	  to	  Polled	  
OrganizaBons'	  Future	  Space	  AcBviBes	  
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5. How significant does your organization consider space activity to be to meeting 
Canada's needs? 

 
The assessments by the polled organizations of the significance of space activity to meeting 
various Canadian societal needs, while showing some spread, particularly where the 
relationship between space activity and meeting needs was considered less significant, fell into 
three main groups, listed below by ranking.  
 
Group 1 High Significance 

Communications  
Sovereignty  
Environment  
Resources  
Security 

Group 2 Moderate Significance 
Education  
Overall quality of life  
Transportation 
Foreign relations 
Water 
Food 
Regional development  
Economic well-being 
Health  

Group 3 Low Significance 
Recreation  
 

From individual examples provided by respondents, it was 
clear that Canadian space enterprises and users consider that 
they already contribute significantly to meeting many of the 
above listed needs of society through their space activities or 
their applications.  The illustrations given ranged through the 
benefits from space exploration and discovery endeavours to 
space applications in a broad area of activities directly meeting 
Canadian needs on Earth, including sovereignty, security, and 
the economic and intellectual benefits resulting from such 
activities.  It was also evident that Canadian space-based data 
and information systems provide key input to decision makers. 
In addition, Canadian engagement in international space 
activities was identified as providing access to the space 
resources of many other nations, thereby making available for 
Canadian use many of the world’s important satellite 
information systems.  
 
Given such a clear recognition by those currently involved in 
various aspects of space activity of the significance of space 
activity in helping meet many important needs of Canadian 
society and of its economic impact, one can conclude that 
clearly enunciating and broadly disseminating information on 
the specific benefits of space activity to meeting societal needs would help generate support 
and strong motivation for international efforts to safeguard the space environment for its long-
term use by all societies. 

Earth Observations 

The main RADARSAT-2 
Earth observation data 
applications are: 

 Ice 

 Marine surveillance 

 Disaster management 

 Hydrology 

 Mapping 

 Geology 

 Agriculture 

 Forestry 

Telecommunications 
 
Telesat is the fourth largest 
fixed satellite services 
operator. The company 
provides reliable and secure 
satellite-delivered 
communications solutions to 
broadcast, telecom, 
corporate and government 
customers. Telesat has a 
global state-of-the-art fleet 
of 12 satellites and three 
additional satellites under 
construction, and manages 
the operations of 13 
additional satellites for third 
parties. 
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Recommendation 5 Developing and publicizing Canadian space activity that meets Canadian 
needs on Earth 
 
That Canada, in order to ensure that the significance of space activity to sustainable activity 
on Earth is broadly recognized, continue to enunciate the relationship between space activities 
and the meeting of Canadian needs, and disseminate this information widely, particularly to 
opinion formers and decision makers, as well as to the public. 
 

None	   Low	   Moderate	   High	  

RecreaBon	  

Health	  

Economic	  wellbeing	  

Regional	  development	  

Food	  

Water	  

Foreign	  relaBons	  

TransportaBon	  

Overall	  quality	  of	  life	  

EducaBon	  

Security	  

Resources	  

Environment	  

Sovereignty	  

CommunicaBons	  

Significance	  

Chart	  5	  Significance	  of	  Space	  AcBvity	  to	  meeBng	  Society's	  Needs	  
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6. What is the importance to the long-term sustainability of space activities of 
establishing 'best practices' in the areas listed below, for the design and 
operations aspects of your organization and/or of the space community at large?  

 
The importance of establishing ‘best practices’ derived from international sources for various 
remedial actions to protect the long-term space environment was ranked monotonically from 
high for end-of-life spacecraft design and constraints through to moderate for regulation and 
control of orbit access. The effects of various remedial actions are complementary, and it is to 
be noted that none was ranked as having low or no significance. 
 

 
 
Recommendation 6 Developing ‘best practices’ to achieve the long-term sustainability of 
outer space activity 
 
That Canada consider how it can contribute to the establishment of international  ‘best 
practices’ in each of the areas identified as contributing to the long term-sustainability of outer 
space activity and how these ‘best practices’ can be implemented. 
 
7. Are the current regulatory regimes governing space activity and the space 

environment appropriate? 
 
Existing national and international laws and regulations governing space activity were either 
considered to be about right or in need of streamlining, uniform application or strengthening. 
It was noted that review mechanisms were in place to allow changes to some of the applicable 
regulatory regimes.  

None	   Low	   Moderate	   High	  

RegulaBon	  and	  control	  of	  orbit	  access	  

Space	  debris	  removal	  

Space	  situaBonal	  awareness	  

Space	  object	  catalogue	  and	  tracking	  

	  In-‐space	  operaBonal	  constraints	  

Launch	  design	  and	  constraints	  

End-‐of-‐life	  spacecraU	  design	  and	  
constraints	  

Importance	  

Chart	  6	  Importance	  of	  Various	  Remedial	  AcBons	  to	  Protect	  Long-‐term	  
Space	  AcBvity	  
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Respondents generally did 
not feel that the regulatory 
regimes were too restrictive 
although one organization 
involved in commercial space 
operations was concerned 
with the lack of effectiveness 
of ITU regulations and 
processes both at the 
international and national 
levels, while another directly 
involved in space law felt 
that both international and 
national binding regulatory 
regimes were indequate and 
lagging far behind the 
technological and national 
strategic initiatives and 
developments aimed at 
ensuring the future 
sustainability of the space 
enviroment.  
 
Continued Foreign Affairs’ 
efforts to strengthen 
international treaties, 
guidelines and requirements 
regulating space activity and 
the space environment were 
encouraged. 
 
 
 
 
 
 
 

 
 
 
 
 

Not	  Enough	   About	  Right	   Too	  much	  	  

National	  regulations	  and	  laws	  	  

International	  treaties	  

International	  guidelines	  

International	  regulations	  

Chart	  7	  Adequacy	  of	  Existing	  Treaties,	  Laws	  and	  Regulations	  

Some specific comments on regulatory regimes by 
respondents: 
 
Both international and national binding regulatory regimes 
are indequate and lag far behind the technological and 
national strategic initiatives and developments that threaten 
future sustainability of space enviroment. 
 
The ITU Radio Regulations, which are treaty text, form the 
basis for the international regulation of communications 
satellites.  Since the Radio Regulations may only be modified 
by international consensus at a WRC, the text often lacks 
clarity.  This, together with the lack of any enforcement 
mechanism other than moral suasion has led to abuse, 
particularly in frequency bands and over geographic areas 
where there is significant demand. The Rules of Procedure, 
written by the ITU secretariat (ITU-BR) and approved by the 
ITU Radio Regulations Board (RRB) do provide additional 
clarity, but in some cases result in interpretations that are 
not conducive to the development of satellite 
communications.  
 
The government’s domestic policies are archaic and lack 
transparency.  In particular, awarding orbital spectrum by 
closed-door comparative process is cumbersome and non-
transparent.  Licensing satellites on the basis of equivalent 
voice circuits transmitted and received is cumbersome and 
expensive relative to competing jurisdictions. 
 
There is a gap in Canada's governance and the regulatory 
regime for space.   
 
The Remote Satellite Space Systems Act is newly developed 
and will undergo five year reviews to maintain currency, and 
thus the opportunity for fine tuning remains open.	  
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Recommendation 7 Reviewing the effectiveness of laws and guidelines governing the space 
environment and operations in space 
 
That Canada give careful consideration to the views expressed in the consultations that 
treaties, laws and regulations be streamlined, uniformly applied and strengthened to ensure 
the long-term sustainable and efficient use of space.  
 
8. What would be priorities for your organization among the 4 areas under 

consideration by the UN Working Group? 
 
Each of the areas under consideration by the UN Working Group had a ranking of moderate, 
with mitigating the effects of space debris ranked highest and building the capacity for 
measuring and networking space weather information and identifying governance issues and 
space benefits on Earth clustered as having a slightly lower priority. Several respondents 
reiterated the importance of maintaining space services to allow them to fulfill their 
organizations’ missions or mandates. 
 

 
 
 
Recommendation 8 Canadian support for the UN deliberations 
 
That Canada support each of the four priorities identified by UN COPOUS; that it identify a 
coordinator of the overall activity; that it establish Canadian working groups to be identified as 
the Space Debris Mitigation Working Group, the Space Weather Working Group, the 
Sustainable Space Governance Working Group and the Space for Sustainable Earth Working 
Group, to be populated from interested parties in industry, universities, and government, and 
that these working groups help establish the positions that Canada would advance at the 
Working Group. 
 

None	   Low	   Moderate	   High	  

Identifying	  how	  sustainable	  space	  
utilization	  can	  support	  sustainable	  

development	  on	  Earth	  	  

Identifying	  governance	  issues	  and	  best	  
practices	  

Building	  capacity	  for	  measuring	  and	  
networking	  space	  weather	  information	  	  

Mitigating	  the	  effects	  of	  space	  debris	  

Priority	  

Chart	  8	  Priorities	  for	  UN	  Working	  Group	  
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9. Would there be business opportunities arising from the broad context of ensuring 
the long-term sustainability of space activities? 
 

Business opportunities were ranked as being high. Those opportunities identified by 
respondents ranged through the protection and expansion of current businesses that might 
otherwise be destroyed, consulting services, new technologies being developed and applied for 
the operations of satellites in an increasingly demanding environment, to the removal of debris 
that might otherwise breakup and cause more and possibly an unstable deterioration in the 
space environment.  
 

 
 

Recommendation 9 Develop Canadian business opportunities from the enabling of the long-
term sustainable use of space 
 
That the CSA establish a working group of interested parties seeking business opportunities 
from activity leading to the sustainable long-term use of outer space to ensure that Canadian 
entities are aware of, and are in a position to benefit from, any opportunities that might arise. 
 
10.  What is the importance of Canada's working with other nations towards the 

sustainable use of space?  
 

The respondents collectively attached high importance to continuing to have long-term access 
to space assets and to Canada’s working with other nations towards achieving the long-term 
sustainable use of space and the sharing of its benefits. Several noted the global nature of 
space activity and that the space environment problem could not be solved without extensive 
international cooperation. Several believed that Canada had a responsibility as a significant 
space-faring nation to be engaged internationally and believed that Canada could have an 
important influence in this regard. 
 

 
 
Recommendation 10 Maximize the benefits for Canada of an international role in achieving 
the long-term sustainability of outer space 
 
That CSA consider how it can best identify and meet the expectations that led to the strong 
domestic response advising involvement by Canada at the international level on this issue.  

None	   Low	   Moderate	   High	  

Business	  opportuniBes	  in	  sustaining	  
space	  environment	  	  

Opportunity	  

Chart	  9	  Business	  OpportuniBes	  in	  Sustaining	  the	  Space	  Environment	  

None	   Low	   Moderate	   High	  

Importance	  of	  Canada	  being	  an	  
internaBonal	  parBcipant	  working	  for	  

sustainable	  use	  of	  space	  

Importance	  

Chart	  10	  	  Importance	  of	  Canada	  being	  an	  InternaBonal	  ParBcipant	  
working	  for	  the	  Sustainable	  Use	  of	  Space	  
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11.  What are the policy issues that Canada could address from national and 

international perspectives as regards the long-term sustainability of outer space 
activities? 

 
The following are quotes from the policy issues the polled organizations wished to see 
addressed as part of the considerations of the long-term sustainability of outer space 
activities: 
 

• From a national defence perspective, it is important that we assure access to space 
and its unhampered exploitation; effectively integrate the unique capabilities that 
space offers to fulfill Canada's defence commitments; and protect national and allied 
space systems from all threats in or passing through space. 

 
• Canada must actively participate in international consultations/negotiations for 

banning space weaponization (including the prohibition of ASAT), adopting binding 
international treaty governing space debris, stronger international measures against 
abuse of radio frequencies and orbital positions, etc. At national level, Canada should 
adopt (a) regulatory mechanisms for implementing not only the 2007 UN Space Debris 
Mitigation Guidelines but stronger rules and technical standards related to space debris 
generation, (b) rules conducive to space debris removal, (c) clear policy prohibiting 
space weaponization, etc.  

 
• Canada should be an active participant in global discussions on key space policy issues 

such as: space situational awareness/orbital traffic management, space debris 
removal, general regulatory aspects and governance. 

 
• Canada could probably be influential in working with other countries in search of an 

agreement to more seriously avoid causing any more space debris and could 
potentially become an honest neutral broker in identifying and tracking space debris. 

 
• From a national perspective, we would like to see a well articulated and properly 

funded Long Term Space Plan. 
 

• Long-term sustainability of access to space based Earth Observation data. 
 

• Policies on data availability. 
 

• Canada should have clearer direction on what its national ambitions/priorities are 
regarding space matters to put a coherent and consistent position forward in 
international fora. In addition, as an advanced space-faring nation, Canada should lead 
by example and encourage other space players to do the same if sustainability 
initiatives are to gain traction and be effective. Specific policy issues include: 

o Promoting the use of space for support to emergency management as an 
integral activity in sustainable development. 

o Forecasting management for pre-event planning, operations and response 
(determining appropriate policies/protocols to allow for full use of space 
systems in these instances (e.g. how priority access and shutter control 
provisions of the Remote Sensing Space Systems Act are accessed).  

 
Recommendation 11 Identify and work to resolve policy issues relevant to the long-term 
sustainability of outer space activity 
 
That CSA consider the inputs from respondents in establishing an integrated set of policy 
issues that will need to be addressed in the considerations of the long-term sustainability of 
outer space activity from Canadian and international perspectives.  
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12.  Identify any aspects of the long-term sustainability of space activities about 
which your organization would wish to continue to be informed and those areas 
in which it would wish to become directly involved. 

 
Comments by the polled organizations on a broad range of follow-up areas of interest to them 
are quoted in the following: 

 
• International protocols for sustainable practices in space, including deorbiting at end of 

life. 
• All the areas indicated under the priorities for UN WG.  
• Sustainable funding for space research at the university level. 
• Orbital traffic management, space debris removal, regulatory and governance aspects 

(concerning space activities). 
• Space Situational Awareness (SSA) - debris monitoring and tracking for collision 

avoidance. 
• Advanced Life Support Systems (ALSS) for the purpose of growing food on long endurance 

space-exploration missions and to sustain early outposts established on the Moon, Mars 
and other space bodies.  (There could also be significant spin-offs on Earth in the form of 
advanced technologies to facilitate urban farming and local food production in the remote 
arctic communities). 

• Satellite and inter-planetary communications systems. 
• Micro-satellites to provide new, low-cost space applications for the Earth that are either 

unaffordable or impossible with large traditional geostationary size satellites. 
• Our company currently is an active participant in a number of international organizations 

related to orbital debris tracking and collision avoidance and will continue to be actively 
involved in this area. 

• We would be interested in being directly involved in any area directly and significantly 
impacting ground infrastructure provision and satellite operations. 

• We would wish to be kept informed about the following issues: 
o Space object cataloguing and tracking  
o Space situational awareness  
o Space debris. 

• We look towards the leadership of CSA to ensure the interests of the Government of 
Canada are addressed. As such this department does not need to become directly 
involved. 

• As this department does not have a dedicated space program and is not currently a large 
user of space-related products and services, there are no areas that we foresee needing to 
become directly involved in.  However, this department would be happy to be consulted on 
any areas related to this initiative, particularly space weather and space debris as threats 
to remote sensing, communications, GPS and other parts of infrastructure affecting 
capabilities for emergency management or normal business. 

• We wish to be kept informed of efforts to mitigate the effects of space debris, developing 
better space situational awareness, and identifying governance issues and best practices. 
Our direct participation would depend on the issue being addressed and the availability of 
departmental resources.  

• We would wish to be directly involved in considerations of ground stations, data 
stewardship, applications development and calibration and validation. We would wish to be 
informed about considerations about planned satellite developments and operations and 
opportunities for international cooperation. 

 
 
Recommendation 12 Follow up with leaders of industry, academia and government on the 
long-term sustainability of outer space 
 
That the leaders of industry, academia and government be kept apprised of activity pertaining 
to the achievement of the long-term sustainable use of space.  
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The Business Case 
 
It is clear that space activity affects many areas of importance to life on Earth. Respondents 
singled out the contributions made to communications, sovereignty, the environment, 
resources, security and education as being among the most significant. In many cases, space 
activity has become indispensible to delivering the associated services, and protecting such 
space activity contributions has become essential. The respondents also saw business 
opportunities from sustaining the long-term use of outer space ranging from new remedial 
space activities such as removing larger items of debris before their eventual break up, to 
developing a new generation of space equipment to better handle the increasing density of 
space activity, to the provision of new services and expanding space activity into new areas. 
Such a powerful combination of need and opportunity could be the foundation of a strong 
business case for Canadian enterprises.  
 

Collected recommendations 
 
A. Integrated Recommendations for the Study 
 
Recommendation 1 
 
That there be established an ongoing coordinating and consulting mechanism, possibly 
through a working group, with participation from government, the private sector and 
universities, to address the various aspects that would most benefit Canadian interests in 
maintaining the long-term sustainability of outer space activity and to provide input to the 
international deliberations on the subject matter at UN COPUOS.  Because the topic is so 
broad, it is recommended that consideration be given to dividing the activities into sub-groups 
along the lines proposed by UN COPUOS for its working group, with additional mechanisms to 
address Canadian policy issues, business opportunities and the legal regime which will not be 
considered by the UN COPUOS Working Group. It is further recommended that consideration 
be given by the CSA to developing a website for interested parties to remain abreast of 
various developments in this area. 
 
Recommendation 2 
 
That Canada consider how and through which mechanisms it can best support the 
international efforts to mitigate space threats and that Canada fully support the UN COPUOS 
deliberations on the long-term sustainability of outer space activities, endorse the groupings of 
activities proposed by the UN Working Group and ensure that inputs from Canada take into 
consideration the deliberations resulting from the activity of any Canadian working group 
and/or other mechanisms established for coordinating and consulting on the Canadian 
position.    
 
B. Specific recommendations regarding each question (Recommendation number 
corresponds to question number.) 
 
Recommendation 4 Space environment threat mitigation 
 
That Canada consider how and through which mechanisms it can best support the 
international efforts to mitigate space threats, addressing, in an order of priority, space debris, 
interference, overcrowding and weaponization.  

 



DISC	  
The	  Long-Term	  Sustainability	  of	  Outer	  Space	  Activity	  

22	  

	  

	   	   	  

Recommendation 5 Developing and publicizing Canadian space activity that meets Canadian 
needs on Earth 
 
That Canada, in order to ensure that the significance of space activity to sustainable activity 
on Earth is broadly recognized, continue to enunciate the relationship between space activities 
and the meeting of Canadian needs, and disseminate this information widely, particularly to 
opinion formers and decision makers, as well as to the public. 
 
Recommendation 6 Developing ‘best practices’ to achieve the long-term sustainability of 
outer space activity 
 
That Canada consider how it can contribute to the establishment of international  ‘best 
practices’ in each of the areas identified as contributing to the long term-sustainability of outer 
space activity and how these ‘best practices’ can be implemented. 
 
Recommendation 7 Reviewing the effectiveness of laws and guidelines governing the space 
environment and operations in space 
 
That Canada give careful consideration to the views expressed in the consultations that 
treaties, laws and regulations be streamlined, uniformly applied and strengthened to ensure 
the long-term sustainable and efficient use of space.  

 
Recommendation 8 Canadian support for the UN deliberations 
 
That Canada support each of the four priorities identified by UN COPOUS; that it identify a 
coordinator of the overall activity; that it establish Canadian working groups to be identified as 
the Space Debris Mitigation Working Group, the Space Weather Working Group, the 
Sustainable Space Governance Working Group and the Space for Sustainable Earth Working 
Group, to be populated from interested parties in industry, universities, and government, and 
that these working groups help establish the positions that Canada would advance at the 
Working Group. 
 
Recommendation 9 Develop Canadian business opportunities from the enabling of the long-
term sustainable use of space 
 
That the CSA establish a working group of interested parties seeking business opportunities 
from activity leading to the sustainable long-term use of outer space to ensure that Canadian 
entities are aware of, and are in a position to benefit from, any opportunities that might arise. 
 
Recommendation 10 Maximize the benefits for Canada of an international role in achieving 
the long-term sustainability of outer space 
 
That CSA consider how it can best identify and meet the expectations that led to the strong 
domestic response advising involvement by Canada at the international level on this issue.  
 
Recommendation 11 Identify and work to resolve policy issues relevant to the long-term 
sustainability of outer space activity 
 
That CSA consider the inputs from respondents in establishing an integrated set of policy 
issues that will need to be addressed in the considerations of the long-term sustainability of 
outer space activity from Canadian and international perspectives. 
 
Recommendation 12 Follow up with leaders of industry, academia and government on the 
long- term sustainability of outer space 
 
That the leaders of industry, academia and government be kept apprised of activity pertaining 
to the achievement of the long-term sustainable use of space.  
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Concluding Comments 
 
There was considerable interest expressed by the consulted organizations in addressing the 
topic of the long-term sustainability of outer space activity, both at the national and 
international levels. This interest was largely triggered by the importance of space activity to 
the responding organizations from the business point of view and/or from the capacity of 
space applications to enable services provided by these organizations to fulfill their missions 
and mandates. There was widespread recognition by the consulted organizations of the 
benefits of space activity to helping meet many of the most important needs of both 
Canadians and of society in general. Several respondents took the opportunity of the 
consultation to raise broader policy issues and expressed considerable interest in being 
informed on, and engaged in, various aspects of the topic. Finally, several respondents 
encouraged active CSA leadership in advancing the file.  
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Appendix 2 Data Processing 
 
The methodology used was to request the organizations, through the use of a questionnaire, 
to grade various parameters relating to specific questions by choosing the most applicable 
adjective. The collective view of the responses was compiled through a statistical analysis of 
these individual organizations’ responses. 
 
Each adjective category was assigned a consecutive integer value. The resulting numerical 
values of individual responses were compiled and the collective average and standard 
deviation calculated. Where the respondent made no entry in a field, the field was ignored in 
the calculation of average and standard deviation. 
 
In order to avoid significant distortion in the collective response evaluation, in questions 4 
through 10 (those not involving an organization’s self-assessment), where an individual data 
point was more than two standard deviations removed from the average including that 
individual data point, the latter was removed from the analysis. This resulted in 22 data points 
out of 555 or 4.0% being removed from consideration. 
 
An indication of the sensitivity of the standard deviation to different distribution of responses 
in four categories is given below. Generally it can be seen from the data presented in the 
report that the responses to questions in the evaluation were quite homogeneous with a 
standard deviation frequently below one category in size.  
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Appendix 3 UN Space Debris Mitigation Guidelines  
 
UN Space Debris Mitigation Guidelines (2007)9 
 
The following guidelines should be considered for the mission planning, design, manufacture 
and operational (launch, mission and disposal) phases of spacecraft and launch vehicle orbital 
stages: 
 
Guideline 1: Limit debris released during normal operations  
 
Space systems should be designed not to release debris during normal operations. If this is 
not feasible, the effect of any release of debris on the outer space environment should be 
minimized.  
 
During the early decades of the space age, launch vehicle and spacecraft designers permitted 
the intentional release of numerous mission-related objects into Earth orbit, including, among 
other things, sensor covers, separation mechanisms and deployment articles. Dedicated 
design efforts, prompted by the recognition of the threat posed by such objects, have proved 
effective in reducing this source of space debris.  
 
Guideline 2: Minimize the potential for break-ups during operational phases 
 
Spacecraft and launch vehicle orbital stages should be designed to avoid failure modes, which 
may lead to accidental break-ups. In cases where a condition leading to such a failure is 
detected, disposal and passivation measures should be planned and executed to avoid break-
ups. 
 
Historically, some break-ups have been caused by space system malfunctions, such as 
catastrophic failures of propulsion and power systems. By incorporating potential break-up 
scenarios in failure mode analysis, the probability of these catastrophic events can be reduced. 
 
 
Guideline 3: Limit the probability of accidental collision in orbit 
 
In developing the design and mission profile of spacecraft and launch vehicle stages, the 
probability of accidental collision with known objects during the system’s launch phase and 
orbital lifetime should be estimated and limited. If available orbital data indicate a potential 
collision, adjustment of the launch time or an on-orbit avoidance manoeuvre should be 
considered. 
 
Some accidental collisions have already been identified. Numerous studies indicate that, as the 
number and mass of space debris increase, the primary source of new space debris is likely to 
be from collisions. Collision avoidance procedures have already been adopted by some 
Member States and international organizations. 
 
Guideline 4: Avoid intentional destruction and other harmful activities 
 
Recognizing that an increased risk of collision could pose a threat to space operations, the 
intentional destruction of any on-orbit spacecraft and launch vehicle orbital stages or other 
harmful activities that generate long-lived debris should be avoided. 
 
When intentional break-ups are necessary, they should be conducted at sufficiently low 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	  http://www.unoosa.org/pdf/gadocs/A_62_20E.pdf  
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altitudes to limit the orbital lifetime of resulting fragments. 
 
Guideline 5: Minimize potential for post-mission break-ups resulting from stored 
energy 
 
In order to limit the risk to other spacecraft and launch vehicle orbital stages from accidental 
break-ups, all on-board sources of stored energy should be depleted or made safe when they 
are no longer required for mission operations or post-mission disposal. 
 
By far the largest percentage of the catalogued space debris population originated from the 
fragmentation of spacecraft and launch vehicle orbital stages. The majority of those break-ups 
were unintentional, many arising from the abandonment of spacecraft and launch vehicle 
orbital stages with significant amounts of stored energy. The most effective mitigation 
measures have been the passivation of spacecraft and launch vehicle orbital stages at the end 
of their mission. Passivation requires the removal of all forms of stored energy, including 
residual propellants and compressed fluids and the discharge of electrical storage devices. 
 
Guideline 6: Limit the long-term presence of spacecraft and launch vehicle orbital 
stages in the low-Earth orbit (LEO) region after the end of their mission 
 
Spacecraft and launch vehicle orbital stages that have terminated their operational phases in 
orbits that pass through the LEO region should be removed from orbit in a controlled fashion. 
If this is not possible, they should be disposed of in orbits that avoid their long-term presence 
in the LEO region. 
 
When making determinations regarding potential solutions for removing objects from LEO, due 
consideration should be given to ensuring that debris that survives to reach the surface of the 
Earth does not pose an undue risk to people or property, including through environmental 
pollution caused by hazardous substances. 
 
Guideline 7: Limit the long-term interference of spacecraft and launch vehicle orbital 
stages with the geosynchronous Earth orbit (GEO) region after the end of their 
mission 
 
Spacecraft and launch vehicle orbital stages that have terminated their operational phases in 
orbits that pass through the GEO region should be left in orbits that avoid their long-term 
interference with the GEO region. 
 
For space objects in or near the GEO region, the potential for future collisions can be reduced 
by leaving objects at the end of their mission in an orbit above the GEO region such that they 
will not interfere with, or return to, the GEO region. 
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