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Foreword  

This independent study, sponsored by the U.S. Department of Commerce in late 2010, posits 

three alternative futures for U.S. commercial satellite imagery in 2020.  It begins with a detailed 

history of the U.S. policy and regulatory environment for remote sensing commercialization, 

including many of the assumptions made about U.S. government and commercial interests, 

international competition, security issues that relate to the proliferation of remote sensing data 

and technology, and others.  In many ways, it reflects a brilliant American vision that has 

sometimes stumbled in implementation.    

Following a discussion about remote sensing technologies, and how they are changing, the 

report goes on to describe three alternative futures for U.S. commercial satellite imagery in 

2020, with a special emphasis on the U.S. high-resolution electro-optical firms.  The reader 

should note that, by definition, none of these futures is “correct” nor reflects a prediction or a 

preference in any way.  Alternative futures methodologies are designed to identify plausible 

futures, and their underlying factors and drivers, in such a way as to allow stakeholders to 

understand important directions for a given issue, including important signposts to monitor as 

reflective of movement toward those (or perhaps other) futures.  Alternative futures also allow 

decision-makers to adapt strategy in the face of these changes, including mitigation or 

elimination of futures with negative outcomes or consequences.  For this study, the near-term 

timeframe of 2020 was chosen to reflect the truly dynamic changes in global thinking and 

global markets about this topic.  

The report concludes with our independent observations and options about the future role of 

the U.S. Department of Commerce and NOAA in the governance of space-based remote 

sensing.  For both U.S. and international remote sensing countries, space policy and regulation 

is becoming less relevant (but not irrelevant) to the governance of remote sensing as the 

sensed data is being fused with other data sets (e.g., navigational data) and incorporated into 

powerful public and commercial applications.   

Three appendices are included at the back of this report.  The first highlights key areas of 

remote sensing policy and regulation and how they might be re-considered for the 2020 

timeframe.  The final two appendices map European and Japanese approaches to remote 

sensing over the past few decades.  Here, the reader might take note of two different aspects 

of those comparative approaches: first, the simple differences in the national approaches, and 

second, the extent to which U.S. assumptions about foreign behavior were correct, incorrect, or 

stimulated unintended consequences.  In looking to the future, foreign remote sensing 

programs will reflect complex calculations about cooperation and competition that will have to 

be assessed critically and objectively.   
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The research in this report was concluded in April of 2011.   While there have continued to be 

many dynamic developments in global remote sensing (such as Surrey’s sale of three 1-meter 

satellites to China; the success of ORS-1 and NRO launches; shifts in development and launch 

schedules for Pleiades and ASNARO; and the emergence of new U.S. licensees like Skybox and 

others), we believe that the approach taken within this report will help U.S. government and 

commercial decision-makers think creatively about the future.    

Indeed, creative thinking is needed in these challenging times.  We need to change a 50-year 

mindset about how and why we use space for vital civil and national security missions, as well 

as the ways that we do it.  It would be unfortunate for the national debate about the future of 

remote sensing to devolve into a feckless “commercial versus NTM” debate during a time of 

fiscal constraint and extraordinary innovation in technical and commercial applications.  We will  

need to draw upon the comparative advantages of each sector in order to maintain and 

advance the exquisite contributions that remote sensing and satellite imagery bring to our 

science, safety, and security, every single day.    

Finally, on a personal note, space-based remote sensing is “at the leading edge of global 

transparency” as I wrote about it (in Commercial Observation Satellites: At the Leading Edge of 

Global Transparency with John Baker and Ray Williamson) over a decade ago.  The key 

difference is that it is only one dimension of a whirlwind of data and technology, and of new 

information applications and innovation.  Our more transparent world creates challenges and 

opportunities for almost every dimension of governance, security, and commerce, in ways that 

require substantial re-thinking.   

We hope that this report is informative and helpful.   

 

 

 

Kevin M. O’Connell  

President and CEO  

Innovative Analytics and Training, LLC   

Washington, D.C.  20004 
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Summary 

Commercial satellites capable of collecting one meter or better resolution imagery have 

been in space since 1999.  Two companies operating these satellites, GeoEye, Inc. and 

DigitalGlobe, Inc., are largely dependent on U.S. Government funding, such as the 10-year, $7.3 

billion two- contract award announced on 6 August 2010 by the National Geospatial-

Intelligence Agency (NGA).   Averaged over ten years from 2010 – 2020, this amounts to $730 

million per year, or 100 times more than NGA (then NIMA) paid for commercial imagery in 

Fiscal Year 1999.   

For over 30 years, the U.S. Government in policy, law, and regulation has been an 

advocate for commercial satellite imagery, noting repeatedly that Government funding should 

not be the basis for long-term success of the industry.  Reality is the opposite.  Changes in 

funding, or a major contribution by disruptive technologies such as small satellites, would have 

much more impact than changes in U.S. Government policy, law and regulation because thus 

far the Government itself is the business case for this commercial activity.   

This alternative futures paper includes decade-spaced reference points since 1980, and 

projections by experts in the field that point to possible 2020 outcomes for U.S. commercial 

imagery suppliers.   Annexes are included on developments in Europe and Japan to track their 

progress since a 1980 view by U.S. intelligence that French and Japanese programs would 

become serious competitors.   

Aside from Federal funding, which may contract due to concerns about the national 

debt, the 2020 outlook for U.S. commercial imagery companies depends largely on the scope of 

foreign competition and the reason for having such satellites in the first place. 

 By 2020, foreign competition likely will strengthen.  France, Germany, India, Israel, 

Japan, and South Korea all should have mature commercial programs for optical, 

sub-meter imagery.  Operators in other countries could also impact the market.  

Nothing can be done to slow this technology development because the United 

States does not control it. 

 

 Commercial satellite imagery programs gained traction in the United States because 

the data are unclassified and sharable.  The satellites for NGA, however, are 

becoming more capable and more expensive due to performance demands.  In the 

long-run, the need for three kinds of imagery satellites for defense and intelligence 

(classified, commercial and tactical) may face declining budget reality.    
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 Experts agree that the main purpose of the geospatial industry is to track changes on 

the planet and changes in physical resources, such as food, water and minerals.  If 

analysts are correct that the international geo-political-economic system as we 

know it will be almost unrecognizable in 2025, high-resolution commercial imagery 

satellites should make a much greater contribution than today for non-military 

purposes. 
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Alternative Futures: United States Commercial Satellite Imagery in 2020 

November 2011 

Purpose and Scope 

This paper outlines three alternative futures for U.S. commercial, one meter or better 

resolution, satellite imagery in 2020.1  Satellites capable of collecting this imagery have been in 

space since 1999.  Two companies who have these satellites, GeoEye, Inc. and DigitalGlobe, 

Inc., are largely dependent on U.S. Government funding, such as the 10-year, $7.3 billion two- 

contract award announced on 6 August 2010 by the National Geospatial-Intelligence Agency 

(NGA).23  Because non-U.S. companies are moving ahead in this sector, the alternative futures 

build on decade-spaced reference points since 1980, and projections by experts in the field,  

that point to possible 2020 outcomes for U.S. commercial imagery suppliers.   Although the U.S. 

Government has for decades had a supportive policy regarding commercial satellite imagery, 

the 2020 outlook for U.S. companies depends largely on the annual amount of Federal funding, 

the reason for having such satellites, and the scope of foreign competition.  Because GeoEye 

and DigitalGlobe cite Government rules and regulations as risk factors for their business, the 

paper includes an appendix listing key points in current statute and regulation adapted to 2020.        

National Legal, Policy, and Regulatory Environment 

Projections on the future health of U.S. commercial satellite imagery activities cannot be 

made in a vacuum because Federal law, policy, and regulation affect the conduct of commercial 

business in this sector.  United States earth observation law, policy, and regulations are 

generally not issued together.    What is common in all three, however, is that the Department 

of Defense, Department of State, and Intelligence Community have a major role in setting the 

rules for operating commercial earth observation systems.  The Department of Commerce is 

the licensing authority, but other departments have a major voice in the decisions.  The 

outcome of earth observation licensing decisions reflects agency-specific needs and interests, 

not just the substance of the license application.   

United States law and regulation are more important than earth observation policy 

because licenses are issued and enforced according to legal and regulatory criteria, not policy.  

Policies are open to interpretation and have no penalties.  Law and regulation are specific, 

                                                           
1
 There are other types of commercial earth observation satellites licensed by the National Oceanic and 

Atmospheric Administration in the Department of Commerce (http://www.licensing.noaa.gov/licenses.html), but 
this paper is focused on the future of one-meter or better electro-optical imagery due to large U.S. defense and 
intelligence outlays for these data. 
2
 NGA News Release, NGA Awards EnhancedView Commercial Imagery Contract, 6 August 2010. 

3
 Warren Ferster, NGA Awards Big Satellite Imagery Contracts, SpaceNews, 6 August 2010.   

http://www.licensing.noaa.gov/licenses.html
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enforceable, and intertwined.  Tracking rules and regulations since 1978 is useful because it 

gives context for risks to business cited by DigitalGlobe and GeoEye in their 2009 and 2010 

Annual Reports.  Cyber security is a risk first cited in 2010, but specific threats were not 

listed.4567  Countries such as China and Russia could be suspects.89101112      

 2010:  DigitalGlobe, Inc.    2010:  GeoEye, Inc. 

Loss or reduction in scope of any of primary 
contracts, mostly with U.S. government agencies. 

Substantial portion of revenue from U.S. 
government agencies. 

Changes in U.S. government policy. Changes in U.S. government policy. 

Interruption or failure of infrastructure. Satellites have life limits and are expensive. 

Satellites may not operate as intended. Satellites may not operate as designed. 

Failure of ImageLibrary could affect business. Satellites may have construction & launch delays. 

Market may not accept products and services. Industry is highly competitive and specialized. 

Competition may cause company to reduce prices 
or lose market share. 

U.S. and other governments may operate their 
own systems. 

Changes in U.S. or foreign laws and regulations. Success depends on market acceptance. 

Failure to obtain regulatory approvals. Failure of infrastructure. 

Global economic condition could affect results. Reliance on resellers who could fail. 

Dependence on resellers who could fail. Insurance coverage may be difficult or costly. 

Dependence on third parties for aerial imagery. Global financial crisis may affect financial results. 

International business exposes company to risks. Business is capital intensive. 

Inability to attract and retain key employees. Failure to obtain regulatory approvals. 

Satellites have life limits and are expensive. International business exposes company to risks. 

Limited insurance coverage and availability. Success hinges on small number of key personnel. 

Substantial debt. Government audit could affect cash position. 

Stock price will fluctuate substantially. Effective income tax rate may vary.    

Amended Delaware certificate might affect stock. Acquisitions, investments, alliances, and ventures 
could affect operational results.  

Do not pay dividends on common stock.   Company has substantial indebtedness; servicing 
debt requires significant cash.   

Breach of system security could result in loss of 
business.   

Information and security systems may be subject 
to intrusion. 

 
 
 

                                                           
4
 DigitalGlobe, Inc., 2009 Annual Report, U.S. Security and Exchange Commission Form 10-K, 24 February 2010.   

5
 GeoEye, Inc., 2009 Annual Report, U.S. Security and Exchange Commission Form 10-K, 12 March 2010. 

6
 DigitalGlobe, Inc., 2010 Annual Report, U.S. Securities and Exchange Commission Form 10-K, February 2011. 

7
 GeoEye, Inc. 2010 Annual Report, U.S. Securities and Exchange Commission Form 10-K, March 2011.    

8
 Ken Dilanian, Virtual war a real threat, Los Angeles Times, 28 March 2011.   

9
 DigitalGlobe, Inc., Press release on major milestone for imagery collection of China, 22 March 2011.   

10
 http://finance.yahoo.com/news/DigitalGlobe-Reaches-Major-Milestone, Marketwire, 22 March 2011.   

11
 GeoEye signs reseller contracts, Geospatial World, 19 March 2009.   

12
 Department of Defense, Military and Security Developments Involving the People’s Republic of China, 2010.   

http://finance.yahoo.com/news/DigitalGlobe-Reaches-Major-Milestone
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Space Commercialization in the 1970s 
 

The United States first deployed the government-developed and operated Landsat 

imagery satellite in 1972.  There were no commercial U.S. imagery satellites in that decade.  

Nonetheless, in May 1978, President Jimmy Carter signed a directive giving the U.S. 

Government authority to regulate remote sensing, noting that commercial use of space could 

provide economic benefit.13   

 “The United States shall encourage domestic commercial exploitation of space 
capabilities and systems for economic benefit and to promote the technological 
position of the United States, except that all United States earth-oriented remote 
sensing satellites will require United States Government authorization and 
supervision or regulation.”   
 

In October 1978, when noting that the United States had photoreconnaissance satellites 

for monitoring arms agreements, President Carter described the value and contribution of the 

American investment in space programs.14     

 “We have invested so far some $100 billion over the history of our American space 
programs.  It’s now time for us to capitalize on that major investment even more.” 
 

 “Earth resources satellites have already proved their value to many countries 
through remote sensing.  They tell us about everything from the location of mineral 
and energy deposits to the condition of our crops, from the motion of icebergs to 
the health of the oceans.  We will continue to develop and to use these satellites for 
the benefit of all people of the world.” 

 
Early 1980s Policy, Legal, and Regulatory Framework 

Although the 1970s U.S. experience with Landsat was positive, what to do about the 

future of the program was uncertain.  Competition was expected from France and Japan.  The 

Acting Director of Central Intelligence wrote to the Secretary of Commerce with views on what 

to do about a Landsat follow-on system.15 

 “…the remote sensing field will become far more dynamic in the next few years as 

U.S. leadership is challenged by the ongoing programs of France and Japan…This 

SPOT program has been under development for a number of years and was 

approved in late 1977 by the French government…The Japanese satellite program 

can also be expected to be a strong competitor.”   

                                                           
13

 The White House, National Space Policy, Presidential Directive / NSC-37, 1978.   
14

 Weekly Compilation of Presidential Documents, 9 October 1978.   
15

 Frank C.Carlucci to Philip M. Klutznik, 14 October 1980.   
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 “…an inadequate or poorly implemented system of capital investments poses the 

risk of developing and inefficient or unreliable remote sensing system…this will only 

serve to further stimulate foreign competition in the international market…the 

Europeans and Japanese are already making major remote sensing advances…” 

                                                           
16

 Spot Magazine, No. 40, 2
nd

 Semester 2005, pp. 14-17. 
17

 Japan’s Strategic Headquarters for Space Policy, Basic Plan for Space Policy, 2 June 2009.   
18

 The Society of Japanese Aerospace Companies, Directory of Japanese Space Products & Services, 2009.   
19

 Goodrich Press Release, Goodrich to Support Japan’s Next Generation Advanced Observation Satellite, 11 
February 2009.   
20

 Bob Weber, Japan: Spy Satellite Program Advances Despite Barriers, April 2010.   
21

 http://milspacejapan.blogspot.com/, 18 October 2010.   

1980 Reference Point:  U.S. Concerns in Retrospect about France and Japan 

The benefit of time shows that the concerns were more about preserving Landsat than 

foreign commercial competition.  In fact, the United States did not try to privatize Landsat operations 

until 1986, the same year that France launched its first SPOT-1 satellite.  In 2005, 25 years after U.S. 

concern about French competition, SPOT Chairman and CEO Herve Buchwalter projected that gaining 

a foothold in the high resolution imagery market would be a major challenge.16  Nonetheless, he said 

that “…we are looking to carve out a substantial share of a market that today is a virtual monopoly of 

the United States…The shift towards higher resolution, facilitating wider access to strategic 

information, is also viewed by the international community as something that will stabilize the 

geopolitical context.”  His company begins that quest in 2011 with the launch of its first Pleiades sub-

meter resolution imagery satellite.  This could be a basis for renewed U.S. concern over foreign 

competition.   

Regarding Japan, since 1987 the government has deployed a range of earth observation 

satellites.  But, a 2009 Japanese government report states that the commercial benefit has been 

weak to non-existent;17 “…the international competitiveness of Japan’s space industry is 

weak…Especially for observing sensors, in the area of optical sensors, which is implemented 

commercially, Japan has not gained much competitiveness…In light of these circumstances, it is 

important to strengthen the international competitiveness by developing Japan’s space industry into 

a strategic industry for the 21st century after the electronics and automobile industries.” 

The Japanese company NEC offers a 0.5 meter resolution small satellite in a space products 

catalog.18  This may indicate a move to compete in this sector, using an optics contribution by a U.S. 

firm,19 not just field such a system for national security purposes.20  An observer of Japanese space-

related developments also indicates that it may be an attempt by NEC to compete with Mitsubishi 

for a next generation spy satellite project.21 

http://milspacejapan.blogspot.com/
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President Reagan took office in January 1981.  He issued a new National Space Policy.22   

Guidance to spur commercial use of space was included.     

 “The United States encourages domestic commercial exploration of space 

capabilities, technology, and systems for national benefit.  These activities must be 

consistent with national security concerns, treaties, and international agreements.”   

 Moreover, regarding cooperation in Federal civil activities such as Landsat, the policy 
was to “Support the public, nondiscriminatory direct readout of data from Federal 
civil systems to foreign ground stations and provision of data to foreign users under 
specified conditions.” 

 
President Carter and President Reagan each issued policy that affected earth 

observation, but the first U.S. law on this subject was not passed until 1984.23  The law was 

based on the Reagan Administration’s view that commercial enterprise in the United States 

could do certain things more effectively than the Government.  For this reason, the law was an 

attempt to privatize Landsat system operations.  Nonetheless, the findings of the Congress 

retained a role for the Government because it was not clear that earth observation would 

succeed as a commercial activity. 

 “…the national interest of the United States lies in maintaining international 
leadership in civil remote sensing and in broadly promoting the beneficial use of 
remote sensing data.” 
 

 “…competitive, market-driven private sector involvement in land remote sensing is 
in the national interest of the United States.”  
 

 “…there is doubt that the private sector alone can currently develop a total land 
remote sensing system because of the high risk and large capital expenditure 
involved.” 

 
The principle of nondiscriminatory access to data was upheld in the 1984 law.  This 

meant that provision of data could not favor one buyer or class of buyers over another.  

 The key part of the law that affects commercial earth observation licensing today 
was the requirement for the Secretary of Commerce to consult with the Secretary of 
Defense on all matters about the law that would affect national security, and for 

                                                           
22

 The White House, National Space Policy, National Security Decision Directive Number 42, 4 July 1982. 
23

 U.S. Congress, Land Remote Sensing Commercialization Act, Public Law 98-365, 17 July 1984.  
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Defense to notify Commerce about relevant conditions needed in a commercial 
license.   

 

 Moreover, the Secretary of Commerce was required to consult with the Secretary of 
State on all matters about the law that could affect the international obligations of 
the United States, and for State to notify Commerce about conditions needed in a 
commercial license.   

 
The law also required the operator to notify Commerce of any agreements with foreign nations 

or entities, provide to the U.S. Government the technical specifications of the system, and 

permit inspection of the company’s equipment, facilities and financial records.  These rules 

were in effect before the first SPOT satellite was launched in 1986.  Only one license was issued 

under the 1984 law; it took until 1987 for Commerce to issue licensing regulations that set forth 

procedures for submission and Government review of license applications.24  These regulations 

are known as 15 CFR Part 960.  CFR means Consolidated Federal Regulations.     

1986 – 1990 Policy Framework 

1986 was a pivotal year that further defined the importance of the U.S. Government’s 

role regarding the operation of earth observation systems.   

 SPOT 1 was launched in February, just weeks after a launch accident involving the 
U.S. Space Shuttle Challenger, and before a reported April launch failure for a U.S. 
reconnaissance satellite.25   As a result, there was much focus on space policy and 
performance in the United States.   

 

 The Chernobyl reactor in the USSR exploded two months after SPOT’s launch, giving 
news organizations worldwide their best overhead view of the scene, and a way to 
“penetrate Soviet secrecy.”26   

 

A new U.S. National Space Policy was released in February 1988, near the end of 

President Reagan’s administration.27   The fundamental objective was space leadership, but the 

policy stated that “Leadership in an increasingly competitive international environment does 

not require United States preeminence in all areas and disciplines of space enterprise.”    The 

                                                           
24

 Department of Commerce to Office of the Federal Register, 27 November 1995.   
25

 Wikipedia, KH-9 Hexagon, 2 September 2009.   
26

On 2 May 1986, The Washington Post ran a lengthy article on “The Nuclear Accident at Chernobyl.”  In June 1986, 
the Washington Journalism Review used a SPOT photo of Chernobyl to discuss the possible public impact of high-
quality imaging from space.  The USA Today called SPOT “the ultimate skycam”.  On 11 August, in a front page The 
Washington Times story, titled “Photo satellites for media worry intelligence brass”, a former CIA official said he 
was “…not used to seeing pictures like that outside the agency.”  
27

 The White House, Fact Sheet on Presidential Directive on National Space Policy, 11 February 1988. 
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policy also made key points about commercial space activities, including earth observation, and 

how to stimulate it. 

 “The United States shall encourage and not preclude the commercial use and 

exploitation of space technologies and systems for national economic benefit 

without direct Federal subsidy.  These commercial activities must be consistent with 

national security interests, and international and domestic legal obligations.” 

 

 “The United States shall encourage other countries to engage in free and fair trade 

in commercial space goods and services.”   

 

 “Commercial space activities shall be supervised or regulated only to the extent 

required by law, national security, international obligations, and public safety.” 

 

 “The United States Government will encourage the development of commercial 

systems which image the Earth from space competitive with or superior to foreign-

operated civil or commercial systems.” 

 

 “To stimulate private sector investment, ownership, and operation of space assets, 

the United States Government will facilitate private sector access to appropriate U.S. 

space-related hardware and facilities, and encourage the private sector to undertake 

commercial space ventures.”   

The policy also stated that the Department of Commerce would commission a study to provide 

information for future policy and program decisions on options for a commercial advanced 

earth remote sensing system. 

 Within weeks after the policy was issued, however, a law firm representing several news 

media entities petitioned the Department of Commerce to amend the regulations for private 

remote sensing systems.28  The news media alleged that the regulations were so vague “that 

they chill commercial interest in remote sensing”, and were not consistent with the new 

Reagan policy.29  Commerce believed that the regulations encouraged a climate for the growth 

of commercial remote sensing, but agreed to consider clarifying certain principles.   

The 1989 transition to the term of President George H.W. Bush resulted in a directive 

that was a continuation of the Reagan guidance to encourage to the maximum extent feasible 

                                                           
28

 Kathleen A. Kirby to Michael Mignono, 2 February 1996.   
29

 Federal Register, Vol. 54, Notice on Licensing of Private Remote Sensing Space Systems, 18 January 1989.   
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the development and use of United States private sector space capabilities, but was more 

specific about earth observation.30    The Government would: 

 “ensure the continuity of Landsat-type satellites.” 

 

 “ discuss remote sensing issues and activities with foreign governments operating or 

regulating the private operation of remote sensing systems.” 

 

 “encourage the development of commercial systems, which image the Earth from 

space, competitive with, or superior to, foreign operated civil or commercial 

systems.” 

This directive meant that the U.S. Government would encourage commercial operators to 

operate systems at least as capable as commercial systems such as SPOT, or civil systems such 

as Europe’s Earth Resources Satellite (ERS).   

 

                                                           
30

 The White House, National Space Policy Directive Number 1, 2 November 1989.   
31

 Ibid. 
32

 Aviation Week and Space Technology, 23 March 1987.  
33

 Brochure from Historical Imagery Declassification Conference, 20 September 2002, page 3. 
34

 The White House, National Space Policy Directive 3, 11 February 1991.   

1990 Reference Point:  U.S. Government Policy 

The late 1989 policy of President George H. W. Bush encouraged United States competition 

with foreign civil and commercial imaging systems, not one or the other.31  The logic was sound 

because neither France nor Japan had made leaps in this field.  Deploying commercial systems better 

than SPOT, and Japan’s first Marine Observation Satellite launched in 1987 was not a technical issue.  

MOS-1 was designed to monitor natural resources, even though Aviation Week and Space 

Technology reported that it could image airfields.32  U.S. industry could meet that test because U.S. 

intelligence satellites collected better than one-meter resolution imagery by 1966.33  

 By early 1991, Government guidance supported using anchor tenancy as a model for 

supporting commercial business ventures.34  Initial contractual support for Government purchase of 

product or service would spur industry in the short term, but give way on grounds that long-term 

viability and growth must come primarily from the sale of product or service to customers outside 

the U.S. Government.  Twenty years later, however, according to DigitalGlobe and GeoEye annual 

reports, potential loss of Government funding is a risk factor.  The risk is substantial because much 

of the companies’ revenue derives from the Government, which is subject to annual appropriation.  
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1991-1994 Policy, Legal, and Regulatory Framework 

 U.S. commercial space policy guidelines were issued in February 1991.35  Remote 

sensing was listed as one of five specific commercial space-related areas.   For the purposes of 

the guidance, remote sensing was “…the private development, manufacture, and operation of 

remote sensing satellites and the marketing of remote sensing data.”   As a matter of policy, 

commercial space objectives would not involve the use of direct Federal subsidies because 

“…the commercial market ultimately determines the viability of the activity.”   

 The guidance was crafted to allow companies involved in remote sensing to succeed or 

fail on their own merit, without Government support.  Nonetheless, U.S. Government agencies 

were encouraged to use commercial services. 

 “U.S. Government agencies shall actively consider, at the earliest appropriate time, 

the feasibility of using commercially available products and services in agency 

programs and activities.” 

 

 “U.S. Government agencies shall enter into appropriate cooperative agreements to 

encourage and advance private sector basic research, development, and operations.  

Agencies may reduce initial private sector risk by agreeing to future use of privately 

supplied space products and services where appropriate.” 

 One of the keys to the guidance was the kind of Government arrangement with 

companies that would provide initial Government support, but not be the long-term basis for 

success of the business venture.   Anchor tenancy was cited as a method. 

 “Anchor tenancy is an example of an arrangement whereby U.S. Government 

agencies can provide initial support to a venture by contracting for enough of the 

future product or service to make the venture viable in the short term.  Long-term 

viability and growth must come primarily from the sale of product or service to 

customers outside the U.S. Government.” 

The White House put in place a policy foundation supporting commercial remote 

sensing business ventures, but within one year Congress passed a law that reestablished 

Landsat as a Government program. 36  The law was a sign that the mid-1980s attempt to 

privatize system operations failed.   In House of Representatives Report 102-539, foreign 

competition was cited by the House Committee on Science, Space, and Technology as a factor 
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that was not in play when the 1984 law was passed.    The fact that SPOT began operating in 

1986 had an impact on the 1992 law:  “These *foreign+ systems operate within a commercial 

marketplace in which [U.S.] national security constraints can cause significant competitive 

disadvantages.”   

  The Committee made an important statement, but it did not become law and 

apparently has not been a serious consideration for almost 20 years:  “U.S. land remote sensing 

systems should be permitted to provide whatever level of spatial resolution or other technical 

specifications may be of interest for civilian or commercial applications.”  As a result, U.S. 

Government agencies spend much time debating system characteristics that involve national 

security and foreign policy issues.     

1993 – 1995 Policy Push 

The 1992 law resulted in extensive discussion and debate in 1993 about relevant 

Government regulations needed under President Clinton’s administration to ensure 

compliance.  Private companies wanted to operate commercial earth observation systems, and 

testified to Congress about the need for a flexible regulatory environment that would not stifle 

business.  In informal review of draft regulations issued by the Department of Commerce, a 

government working group with expertise on national security matters reminded Commerce via 

letter from the Central Intelligence Agency of text in its Notice of Proposed Rulemaking:   

 “There is a presumption that the Government can resolve national security concerns 

through conditions in a license rather than by outright denial except in the case of 

systems with ground resolutions of better than one meter.”37   

This gave an indication that commercial systems with better than one meter capability would 

be a challenge to license for operation.    

 On 10 March 1994, the Department of Commerce hailed the Clinton administration’s 

“New Policy on Remote Sensing Space Capabilities.”38  This was described as an effort to 

increase global market access for American business, and help create jobs.  The market for 

space-based imagery was projected to be in the range of $5 to $15 billion by 2000, including 

the market for geographic information systems.  There was a presumption that licenses would 

be granted to operate commercial systems with performance characteristics already available 

or planned for availability in the marketplace, such as SPOT.       

Six weeks after the Department of Commerce announcement, a license was granted to 

Lockheed Missiles and Space Company to operate a private remote sensing system, about ten 
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months after the company filed a license application.39  One of the key points in the license, and 

in subsequent licenses for other companies, was the requirement to comply with the 1992 law.  

Specifically, “The Licensee shall operate the system in a manner that preserves the national 

security and observes the international obligations and foreign policies of the United States.”  

The Licensee was not authorized to decide on its own how to comply with this rule.  As a result, 

U.S. Government experts from multiple agencies set the conditions.    

 In December 1995, the Department of Commerce sought public comment on how the 

Department could best implement regulations consistent with the 1994 White House policy.40  

This is consistent with the practice of “open” government in the United States.  Almost seven 

months elapsed before a public hearing was held to amend 15 CFR 960.41  Nonetheless, nine 

licenses to operate private remote sensing systems were issued from 1993 – 1995, compliant 

with the 1992 law.42   

1990 - 2000 Commercial Satellite Imagery Projections 
 

In 1992, the commercial satellite imagery data market had $100 million in annual sales, 

and was growing at 20-30 percent annually.43  This was only a fraction of the size of the 

Geographic Information Systems (GIS) industry valued at $5.3 billion.  Nonetheless, observers 

did not expect sales of imagery to pay for the construction of new satellites anytime soon.  

Sales of imagery in 1991 from the French SPOT system were $40 million, enough to cover the 

costs of satellite operations.  For the same year, revenue from sale of Landsat data and services 

was $32 million.44  By mid-1994, when the Government championed a vibrant way ahead for 

commercial satellite imagery, estimates of the data market ranged from $80 to $400 million per 

year.45  In 1995, the Department of Commerce indicated the market for this imagery was $315 

million.46 

The path for U.S. commercial satellite imagery success was shaped by operational 

parameters permitted for such satellites.  In 1996, an independent panel reviewed possible 

future satellite designs by the National Reconnaissance Office (NRO).  The panel stated that it 

did not believe “…our key needs can be met by the products of the current commercial space  
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imaging companies.”47  Almost as if defining a line between the capabilities of NRO satellites 

and commercial counterparts, the panel encouraged the Government to use products from 

companies who could provide imagery from 1 to 4 meter resolution systems.   

 An author in 1997 noted that commercial imagery could be a threat to the imaging 

dominance of the NRO.48   But, he assessed that future military reconnaissance could 

become more closely tied with private sector systems.   

 

 The director of the French space agency CNES said that the U.S. commercial imagery 

strategy was to meet the international demand for intelligence imagery without 

giving up control of national technology.49   

 

 The MITRE Corporation concluded that U.S. commercial imagery companies would 

require U.S. military and intelligence users to fund them for years.50 

In January 1999, the President of the International Society for Photogrammetry and 

Remote Sensing (ISPRS) assessed in a presentation to his membership that the impact of high-

resolution satellite imagery could be “major” regarding many aspects of human activity.51  He 

appealed to the membership to bring to public attention the benefits and applications of the 

industry.  A market research firm estimated that the $173 million imaging market would grow 

to $419 million in 2005.52   

In 1999, an expert who tracks the planning and deployment of earth observation 

systems, reported that only the United States and Israel were expected to have one meter or 

better resolution satellite systems by the end of 2001.53  Meanwhile, the Director of the 

National Imagery and Mapping Agency (NIMA) told commercial imagery managers that Fiscal 

Year 1999 NIMA purchases of imagery and production support using commercial imagery would 

be $7.3 million dollars.54  He estimated this would increase to $29 million in Fiscal Year 2000, 

more than a 1998 NIMA projection,55 and $201 million in Fiscal Year 2005.  This aligned with a  
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construct by the Director, National Reconnaissance Office (NRO) to give commercial companies 

“some incentive to know that as their capabilities increase, the amount of purchases by the U.S. 

Government will also likely increase.”56  A user market analysis by the National Remote Sensing 

Centre in the UK noted that spatial resolution and frequency of acquisition are the two most 

important factors to support military needs.57       

 
The President of ISPRS was not alone in his assessment that commercial satellite 

imagery would flourish.  Years earlier a staff study by the Permanent Select Committee on 

Intelligence declared that “Commercial *imagery+ systems will allow everyone, including our 

foes, to have access to high resolution imagery.”58  With regard to arms control, a study found 

that wider availability of such imagery could reduce U.S. Government influence due to its 

previous near-monopoly on such imagery, and increase the time needed to achieve consensus 

among governments.59  According to The New York Times, competition in the satellite imagery 

sector heated up as Russia entered the fray.60  The article included a Russian photo of lower 

Manhattan, including the World Trade Center with shadows falling on the Hudson River, 15 

months before 9/11.  

 
1996 – 2000 Buildup to Commercial Imagery Satellite Operations 

The White House released a new National Space Policy just before the end of President 

Clinton’s first term.61  There was continued Government support for commercial earth 

observation capabilities, including technology development partnerships with industry.  Use of 

Public Private Partnerships normally associated with similar projects in Europe was not 

specified in the policy.  With regard to international cooperation, the policy stated that “…the 

U.S. Government will seek mutually beneficial cooperation with U.S. commercial and other 

national and international Earth observation system developers and operators.”   

The 1994 and 1996 policies did not eliminate all concerns about earth observation 

system licensing by potential operators.  There was no movement for years on a 1993 
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suggestion by Congressman George Brown of California “…to put up a dual-purpose radar 

satellite, let the intelligence agencies use it, and sell the products on the commercial market.”62   

 In 1997, former Senator Dennis DeConcini expressed concern that “no U.S. company 

has been licensed to sell high resolution radar imagery.”63  Noting that 12 U.S. 

companies had been granted licenses since 1992, but none for radar, he argued that 

“If *Commerce+ does not license a radar satellite system, then a foreign owned radar 

system, with a one meter or less capability, will enter the market leaving the U.S. 

government with no effective control in this area.”   

 

 DeConcini made his argument one week before a letter from senators on the 

intelligence and appropriations committees was sent to the Director, NRO seeking 

an unclassified technology demonstration for a radar satellite.64  DoD reportedly 

wanted restrictions on commercial radar satellites that companies believed would 

impair business.65 

 

 In May 1998, former Senator Tom Daschle wrote to the Pentagon noting that “If 

currently proposed restrictions on U.S. commercial remote sensing satellites are not 

revised, the capabilities of foreign SAR systems will quickly exceed those of the 

United States.”66  DoD’s reply was that policy was to approve any license requests 

submitted by U.S. firms, “…contingent only upon the inclusion of operational and 

data distribution restrictions necessary to protect national security.”67  The specific 

license conditions were important because Canada’s planned Radarsat-2 system 

would result in products better than could be sold by U.S. companies.68 

 

 A radar satellite operating license was granted to a U.S. company in June 1998, but 

revoked two years later due to contract fraud against the U.S. Government.6970      
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In March 1998, four years after PDD-23, The White House issued guidance on how the 

President’s policy would be implemented.71   The focus of the guidance was on proposals by 

U.S. companies to export advanced remote sensing systems.  One of the guiding prerequisites 

for an export decision was whether the proposed export had performance characteristics 

“…already available commercially or planned for availability on the international market.”  

Decisions on actual exports of systems on the U.S. Munitions List were to be made in accord 

with existing laws and regulations, including the Arms Export Control Act, and the International 

Traffic in Arms Regulations (ITAR).    

 United States earth observation law, policy, and regulation were aligned by 1999 when 

the first IKONOS commercial imaging satellite was launched.  The January 1999 version of 15 

CFR 960 specified what is in an operator’s license. 

 The name and address of the person to whom the license is being issued, effective 

date, and license duration. 

 

 The characteristics of the system, including range of orbits and authorized altitudes. 

 

 The range of spatial resolution or instantaneous field of view authorized, and the 

spectral bands authorized.   

Also included in licenses are terms and conditions necessary to ensure “Compliance with 

any national security concerns and any international obligations specified by the Department of 

Defense and State respectively.”  This factor remained as important as it was in the 1984 and 

1992 laws.  In January 2000, The White House Office of Science and Technology Policy stated 

that U.S. Defense, State, and Intelligence leaders had agreed on “interagency procedures on 

commercial imaging systems.”72  The Memorandum of Understanding took into account 

equities in various U.S. Government agencies, and indicated that the Secretary of Commerce 

would make decisions on license applications within 120 days after submission.   

The Department of Commerce in July 2000 sought comments on an Interim Final Rule 

regarding licensing of private remote sensing systems.73  The Rule would take into account the 

interagency MOU.  The concern about licensing commercial radar systems, however, was not 

the only public concern on licensing of private imaging systems.  The Department of Commerce 

received 24 replies after its November 1997 request for comments that would be factored into 
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the Interim Final Rule for 15 CFR 960.  Three U.S. companies reacted negatively in an October 

2000 letter.74 

 “…we believe that the Interim Rule is an impossible abdication by the Department of 

Commerce of its Congressionally delegated licensing authority and its authority to 

resolve conflicts between national security, foreign obligations, and commercial 

interests.  These are duties that can be undertaken only by the Secretary of 

Commerce and cannot be delegated to a vague and indefinite interagency process…  

The licensing regime affected by the Interim Final Rule represents a profound threat 

to the survival of our still-embryonic industry.”   

Notwithstanding the interagency process, in 2000 the U.S. firm Space Imaging had Ikonos as an 

operational system, and ended the year with a license to operate a half-meter resolution 

commercial satellite, according to a company press release and a February 2001 report to 

Congress by The Office of Space Commercialization in the Department of Commerce.7576  Space 

Imaging anticipated that it would launch a new satellite in 2004.   
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2000 Reference Point:  Commercial Satellites Operational; Regulatory Debate Continues 

The U.S. firm Earthwatch, Inc. was successful in its 24 December 1997 launch of a 3-meter 

resolution commercial imagery satellite, but it failed in orbit.  Earthwatch grew out of a business 

formed in 1991 to be a supplier of imagery to GIS, mapping, resource management, and 

environmental monitoring markets.77  Owing to the satellite’s resolution, Government concerns 

about its operation were not as significant as for 1-meter systems.  U.S. industry concerns about 

Government regulatory behavior were not assuaged, however, by the success of the Ikonos 1-meter  

satellite, and approval for companies to operate commercial satellites that could provide 0.5m 

resolution optical imagery.  The decision fulfilled the Government’s objective to allow U.S. 

companies to operate systems on par with, or better than, non-U.S. competitors.  In 2000, neither 

France nor Japan had such systems.  Nonetheless, a report on the 21st Century projected that over 

the next 25 years “many other countries will learn to launch satellites to communicate and spy.”78    
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2000 – 2010 Commercial Satellite Imagery Projections 
 

In January 2000, the IKONOS imagery satellite began operations, opening a new era for 

high resolution commercial space-based imaging.  Nonetheless, an industry observer wrote that 

the United States was mired in uncertainty and complexity, “…creating not only the opportunity 

but the incentive for others to participate…” in commercial remote sensing.79  One of the 

uncertainties was a large new U.S. spy satellite program that would be launched in 2005.  

Media reporting indicated the program would cost $25 billion over 20 years.80   

Based on research by Frost & Sullivan, Space Imaging, Inc. estimated in 2000 that the 

market for 0.5 to 1 meter resolution imagery would grow from 29 percent to 44 percent in 

2005.81  The estimate was optimistic, as was an estimate in a wide-ranging study conceived in 

1999, published in 2004, by the American Society of Photogrammetry and Remote Sensing 

(ASPRS) forecasting that sale of satellite imagery by 2010 would be $2 billion per year. 82  

Nonetheless, the ASPRS data implied that users would want more imagery better than 1 meter 

in resolution.  

The National Imagery and Mapping Agency planned to “purchase first and second-

generation commercial imagery and imagery-derived products, gradually increasing purchases 

over the next few years as the number and capabilities of commercial systems grow.”83  In 

Fiscal Year 2001, the agency allocated $25 million for these purposes.84  Although NIMA 

reportedly bought all rights to commercial imagery of Afghanistan after the 9/11 terrorist 

attacks, the director of NIMA later said “It’s pretty unlikely we would do that again.”8586  Frost & 

Sullivan estimated that the DoD and other Government agency share of the market would 

decrease from over 60 percent in 2003, to less than 56 percent in 2010. 87  

Projections for commercial satellite imagery competition were important for U.S. 

Government regulators as well as private sector satellite operators.  For example, ImageSat 

International of Israel announced in February 2001 that it would field by 2003 a satellite called 

EROS B capable of collecting better than one meter resolution imagery.88899091  Space Imaging 
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stated that whereas U.S. companies had a “commercial only” business model, companies in 

France and Israel were government subsidized.92  An expert industry observer reported in 

October 2004 that 13 countries would have mid-to-high resolution imagery satellites in orbit by 

2010.93  In mid-2005, a research analyst at Frost & Sullivan told an Indian newspaper that 

worldwide sale of satellite image data would be around $1 billion for that year.94  According to 

the CEO of SPOT Image, the entire earth observation chain would shift away from full funding 

by governments to public-private partnerships.95  In a Congressional Research Service report, 

DigitalGlobe and GeoEye’s precursor named ORBIMAGE were reportedly struggling due to a 

limited market for their products.96  The ORBIMAGE / GeoEye CEO noted that a well supported 

industry provides great value to the Government because it provides more capacity, 

redundancy and sharable data.97       

By 2007, U.S. commercial satellite imagery companies had gained years of operating 

experience, and NIMA’s October 2003 transformation into the NGA was well underway.  Shortly 

after a report was published on the role of commercial imagery in NGA-related activities, the 

Director, NGA noted that technology developments over time would lead to more overlap than 

in the past regarding government and commercial imagery programs.9899  Survey data by ASPRS 

in 2008 suggested that both satellite and aerial high resolution imagery would remain in 

demand.100  About 17 percent of respondents to an ASPRS survey indicated use of 0.5 to 1 

meter imagery, but 45 percent said they use 0.05 to 0.5 meter data.  At around the same time, 

the satellite consulting firm Euroconsult estimated that commercial satellite data sales would 

increase from $735 million in 2007 to $2.5 - $3.4 billion in 2017.101   

Making commercial satellites more capable increases their utility for military and other 

purposes.   
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 The German Space Agency (DLR) reported in September 2009 that future high-

resolution satellite imagery could render aerial photogrammetry obsolete.102  DLR 

stated that the Hubble Telescope has a 2.4 meter diameter mirror.  This number 

matched a comment by a U.S. intelligence official that 2.4 meters is also relevant to 

imaging satellites.103   

 

 Sentiment in Congress favored pursuit of 1.5 meter diameter aperture for a 

commercial satellite, an increase from what is now orbit.104105  An NGA official stated 

that the agency was seeking a capability “approaching a quarter meter” in resolution 

in a project called EnhancedView.106   

 

 Meanwhile, the Director, NRO focused on classified Government imagery programs, 

noting that the NRO would launch a classified satellite within 15-18 months, and 

bump a commercial satellite launch, if necessary.107   

Non-U.S. commercial satellite imagery projects advanced while U.S. Government 

insiders and outsiders were fixated on aperture size.  An industry observer notes that 

developing spacecraft to collect better than one meter resolution imagery is no longer 

technologically risky.108  France’s first Pleiades satellite, with an aperture diameter of 0.650 

meters, is no match for the technology in U.S. Government or commercial satellites, but French 

engineers assessed that the performance of Proto Flight Model optics had outstanding image 

quality performance compared to the technical requirement.109  The Charged Coupled Devices 

in the imaging sensor were made by a UK company, based on chips made by a U.S. firm known 

as QP Semiconductor before it was acquired by the UK company.110  

In 2009, the future of commercial imagery seemed bright, including for selective 

national security requirements, even though Government experts assessed that commercial 

systems do not provide the quality, volume or timeliness of national systems.111 

                                                           
102

 Andreas Eckhardt, The Bright Future of High Resolution Satellites, 9 September 2009.   
103

 Warren Ferster, U.S. Intelligence Official Drops Hint About Next-Gen Spy Sat Capability, SpaceNews, 20 October 
2009. 
104

 Chris Strom, Hill Sends Mixed Signals to Imagery Firms, Government Executive.com.   13 October 2009.   
105

 National Defense Authorization Act for Fiscal Year 2010, Senate Committee on Armed Services, 2 July 2009.   
106

 Turner Brinton, NGA to Seek Higher Resolution Commercial Satellite Imagery, SpaceNews, 25 September 2009.   
107

 Colin Clark, NRO Pledges on Budget Spy Sats, DoD Buzz, 21 October 2009.  
108

 Bill Sweetman, Imaging from Space, Jane’s International Defense Review, 4 April 2007.   
109

 Catherine Gaudin-Delrieu, The High Resolution Optical Instruments for the Pleiades HR Earth Observation 
Satellites, Thalesaleniaspace.com, 2008.   
110

 http://www.e2v.com/news. 25 March 2009.   
111

 Space Posture Review, Interim Report, 2009.   

http://www.e2v.com/news.%2025%20March%202009


Innovative Analytics and Training, LLC.  Proprietary 2012. Page 27 
 

 The deputy director of NGA indicated that the agency expected to increase use of 

both domestic and foreign commercial imagery, particularly in the next five to seven 

years.112 

 

 In a 3rd Quarter 2009 results conference call with investors and customers, the 

GeoEye CEO stated that the worldwide demand for both surveillance and change 

monitoring imagery is recession resistant.113  He termed this capability a highly 

coveted tool.  DigitalGlobe also reported strong results for the Quarter.114   

 

 Euroconsult reported that commercial satellite data sales would top $1 billion for 

2009, and quadruple in the coming decade.115  GeoEye projected that 2010 revenue 

would increase 12 to 16 percent.116 

In Germany, DLR had designed a fleet of three 0.5 meter resolution optical satellites 

called HiROS and was looking for partners on this program.  A payload related to HiROS was 

built for South Korea’s Kompsat-3 satellite scheduled to launch in 2011 on a Japanese 

rocket.117118119120  Frost & Sullivan reported that the global remote sensing industry, including 

imagery, software and value-added services could grow to $8.34 billion by 2010.121         

2001 – 2009 Policy, Regulatory, and Fiscal Framework 

The success and increased sales projections for the commercial satellite imagery 

industry was related, in part, to a policy stimulus by the President George W. Bush 

administration that took office in January 2001.  Forward-leaning policy and regulation, 

however, was no match for the impact on industry created by the flood of post-9/11 funds 

appropriated by Congress.  Defense outlays have doubled in the last ten years, from $300 

billion in FY01 to over $700 billion projected for FY11.122  In September 2009, the Director of 

National Intelligence stated that overall spending on intelligence budget is $75 billion year.123124  
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This was up from the aggregate intelligence budget of $26.7 billion announced by the Director 

of Central Intelligence in March 1998.125    

Since it is a virtual custom for Presidents to put their own stamp on space-related 

policies, in May 2002 the Bush White House began their review.126  The review included the 

policy on commercial remote sensing and foreign access to U.S. remote sensing capabilities.127  

The President signed this guidance just three weeks after the Director of Central Intelligence 

wrote to the Director of the National Imagery and Mapping Agency about commercial 

imagery.128129130131 

 “It is the policy of the Intelligence Community to use commercial space imagery to 

the greatest extent feasible.” 

 

 “My goal in establishing this policy is to stimulate, as quickly as possible, and 

maintain, for the foreseeable future, a robust US commercial space industry.”   

Three months after the President’s guidance, the Department of Commerce held the 

first meeting of the Advisory Committee on Commercial Remote Sensing (ACCRES).132133   The 

ACCRES was set up for Commerce to obtain a broad range of input from government, industry, 

and the non-profit sector regarding licensing issues for commercial remote sensing.   During the 

meeting, the Department of Commerce reported that 18 licenses had thus far been granted for 

41 satellites representing about $2 billion in investment.   Nonetheless, according to the 

minutes of the meeting, the first two questions posed by the Chairman to the Committee 

involved U.S. leadership in the field. 

 “How can [Commerce] license U.S. systems to compete effectively with new, 

advanced foreign systems?” 
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 “How can [Commerce], working with other USG agencies and foreign governments, 

help facilitate a better international business environment for U.S. commercial 

remote sensing firms?” 

In April 2003, the White House issued another policy on commercial remote sensing.134 

This policy amplified the desire of the Government to help make U.S. commercial remote 

sensing more competitive in the global market.  Key goals are to: 

 “Rely to the maximum practical extent on U.S. commercial remote sensing 

capabilities for filling imagery and geospatial needs for both national security and 

civil agencies.” 

 

 “Enable industry to compete successfully as a provider of remote sensing capabilities 

for foreign governments and foreign commercial users…”  

The policies, guidance and injection of about $1 billion in Government funds spurred a 

major advance in U.S. commercial satellite imagery.  NGA announced in September 2004 that it 

awarded a second NextView contract to then-ORBIMAGE, Inc. (now GeoEye), for about $500 

million.135  This followed the September 2003 award to DigitalGlobe for a similar amount, and 

hundreds of millions spent on data from pre-2003 activity known as ClearView.  According to 

NGA, the 2004 award would give the agency “assured availability” of 0.5m resolution imagery.   

While Government money flowed to industry, the regulatory process continued.  In 

2004, according to the Department of Commerce, the average processing time for commercial 

operating license applications submitted since the 2000 interagency MOU was 234 days.136  

Making decisions about “precedent setting” license applications – such as granting a license for 

a commercial 0.25m instead of a 0.5m resolution system -- was the reason for review taking 

almost twice as long as specified in the MOU.  From mid-2005 to mid-2006, according to 

ACCRES meeting minutes, the U.S. Government still on average needed about 200 days to 

review such license requests.137  The number of licenses issued, however, and overall value of 

investment in earth observation satellites continued to increase.  As of May 2006, 26 licenses 

had been granted with a system investment valued at $3.5 billion.138     

 As is custom in the United States, space policies are revised, updated and reissued to 

adapt to changing situations.  In 2006, President Bush issued a comprehensive National Space 
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Policy.139  He did so only four months after the Department of Commerce issued its most recent 

“Final Rule” on licensing private remote sensing systems, 15 CFR 960.140  Together with the 

1992 law, the 2006 version of the regulations are the key guiding documents for commercial 

earth observation operators.  Current policy, consistent over the last 30 years, is that the 

United States is “committed to encouraging and facilitating a growing and entrepreneurial U.S. 

commercial space sector.”    

A key goal in 2006 National Space Policy was to “Enable a dynamic, globally competitive 

domestic commercial space sector in order to promote innovation, strengthen U.S. leadership, 

and protect national, homeland and economic security.”  The United States was not leading, 

however, with regard to space-based commercial radar imaging systems.  Although the 

Government granted a 1 meter resolution radar imaging license in 2000, the licensee was not 

authorized to sell better than 3 meter resolution imagery.  Years passed while non-U.S. 

suppliers improved their capabilities.  For example, the German Space Agency (DLR), and a 

German company (Infoterra GmbH) briefed the ACCRES on 20 September 2007 on Germany’s 

pending satellite data security law, and the status of TerraSAR-X just launched in June.   The 

first point in the Infoterra briefing was that TerraSAR-X is a “Market-driven system using 

innovative technology.”141  The first system characteristic listed was “1 meter imagery.”  The 

briefing was given two years before the 15th ACCRES meeting, when the Department of 

Commerce announced that a license had been granted to the Northrop Grumman to operate a 

radar imaging satellite capable of generating one-meter resolution imagery for commercial 

sale.142143    

 U.S. Government licensing of high resolution commercial radar satellite imagery lagged 

compared with the pace for licensing optical systems (see text box below).  Concerns over what 

adversaries might be able to do with all-weather, day-night imagery were magnified after 9/11 

due to U.S. military operations in Afghanistan and Iraq.  No one knew how the wars would turn 

out, and reports of U.S. military casualties filled the airwaves.  Companies such as Halliburton 

were seen as profiting from the war,144 and there was no appetite in the Government to give an 

adversary access to radar imagery just to support a company’s bottom line.  Moreover, caution 

in licensing seemed to make sense due to assertions that radar imagery processed on the 

ground results in better resolution than a system is designed to collect, regardless of analysis by 

Sandia National Laboratories indicating this is not possible.  Image enhancement techniques to 
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make a scene “better looking” do not equate to increased resolution.  Coupled with doubt over 

the commercial viability of commercial radar satellites, and concern over imagery proliferation 

with software to manipulate the data, there was little incentive to seize a leading global role in 

fielding such satellites.  Although Google Earth was not released until June 2005, a tool called 

Keyhole Earthviewer to help users better view imagery was released in June 2001.         

In late 2009, the Director, NGA credited operational success in his agency to various 

factors, including arrangements with commercial and international space providers.145  His 

agency was well aware that foreign radar satellites were becoming available and could have 

immense value.146  He said that success in geospatial intelligence hinges on moving toward an 

integrated, sensor-neutral architecture.  Contracts were awarded by NGA for commercial radar 

imagery, valued up to $85 million each, from suppliers deriving data from three kinds of 

satellites, one each made in Canada, Germany and Italy.147148  An NGA study of TerraSAR-X 

showed that it had high accuracy, consistent with the advertised performance.149150151  In May 

2010, however, one of the contractors reported “sluggish” sales to the U.S. Government.152  It is 

not unusual to evaluate non-U.S. data for relevance and utility, and buy it as needed.  The 

former U.S. Defense Mapping Agency ordered test images in 1991 from a Soviet radar 

satellite,153 and in the late 1990s the National Imagery and Mapping Agency assessed 48 

Radarsat-1 images.154           

There was no contract for Northrop Grumman, even though it had just received a 

license to operate a commercial radar satellite called Trinidad based on a satellite made in 

Israel.155  The Israelis announced willingness to export such a system in 2005.156  Northrop 

Grumman stated that Trinidad could provide access four times per day to mid-latitude targets, 
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would use flexible beam control techniques and offer rapid data downlink to transportable 

terminals.157   
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Licensing of High-Resolution Commercial Radar Imaging Satellites 

These are selected key points regarding U.S. Government process, foreign technical developments, and 

U.S. business interests that are the basis on why there is no current operational U.S. commercial radar satellite. 

November 1995:  Canada’s Radarsat 1 collects first image.158  The system was capable of collecting 10-meter 

resolution data.  Commercial sale of the data was planned for February 1996.   

November 1997:  Citing national security concerns, DoD opposes commercial sale of radar satellite imagery better 

than 5-meter resolution.159  Based on two successful 1994 flights of the X-SAR radar sensor, Germany held a 

leading technical capability with good prospects for commercial use.160 

June – November 1998:  A U.S. company obtains a license to operate a 1-meter resolution commercial radar 

satellite, but data sold could not be better than 5-meters.161  U.S. companies press for relief on the resolution limit 

due to Canada’s future Radarsat 2 3-meter system.162   

June – December 1999:  The Government of Canada agrees with the United States that controls on commercial 

imaging satellites are needed.163  An evaluation by NIMA finds that Radarsat 1 imagery can be used for some 

military tasks, such as detecting the presence of large aircraft (e.g., bombers).164 

November 2000:  A second U.S. company obtains a license to operate a commercial radar satellite, but resolution 

restrictions apply.  Three-meter resolution imagery eventually is allowed for sale for parity with Canada.165 

May 2001 – June 2001:  A report by Sandia National Laboratories indicates that data from a radar satellite cannot 

be processed on the ground to provide better resolution than the design specifications of the satellite.166   First 

release of Keyhole Earthviewer; after several updates, the product was released in June 2005 as Google Earth.167 

September 2001:  9/11 terrorist attack on United States.   Project start by Germany for a future 1-meter 

resolution radar satellite called TerraSAR-X.168 

April 2003:  United States attacks Iraq.   

2004 – 2005:  The Government considers, but does not issue a 1-meter commercial radar satellite license. 

June – December 2007:  TerraSAR-X is launched; Italy’s COSMO-Skymed 1 is launched.  These launches are 

followed in December by Radarsat-2, and COSMO-Skymed 2.   

October 2009:  Department of Commerce authorizes commercial sale of 1-meter resolution radar imagery. 
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2010:  More White House Policy and Commercial Imagery Developments 
 

President Barack Obama took office in January 2009.  He ordered a review of national 

space policy known as Presidential Study Directive 3.   According to the White House Director of 

Space Policy at a space-based ISR conference on 28 October 2009, U.S. space policies going 

back decades are sound, but there were problems regarding implementation.169  The common 

thread in previous policies is to increase U.S. competitiveness, and strengthen the industrial 

base.  Citing low tolerance for risk, he added that the tendency in the United States is to study 

and restudy the problems.  He advised that the U.S. needs to learn by building and operating 

space systems, not just study what systems to have.  An announcement on a new policy was 

expected in April 2010.170  The policy was issued on 28 June.171 

The commercial satellite imagery industry’s results and outlook have been positive in 

2010.  DigitalGlobe’s new WorldView-2 satellite reached full operational capability in 

January.172  DigitalGlobe is challenging users in a contest to come up with new ways to use the 

satellite’s 8-band multispectral capability.173  GeoEye announced that it selected Lockheed 

Martin to build the future GeoEye-2 satellite that would have improved resolution when the 

satellite is launched as soon as the end of 2012.174  The satellite’s 1.1m diameter aperture flown 

in a 500km orbit would support collecting better resolution imagery than GeoEye-1’s 0.41 

quality, a capability supported by the Senate Armed Services Committee.175176177  With GeoEye-

2 in space, the company estimates that in 2013 it would have about 40 percent of the overall 

collection capacity by very high resolution color commercial imagery satellites.  DigitalGlobe 

would have about 20 percent (absent another WorldView-2 type satellite), and France would 

have a similar amount from two forthcoming Pleiades satellites.178  Turkey’s Gokturk satellite 

scheduled for launch in 2013, similar to Pleaides, would provide another fraction of high 

resolution coverage.179 

The way ahead for commercial satellite imagery is a largely a matter of available U.S. 

Government funding and capability needed by the military.  National space policy likely will 

remain steady because the Constitution of the United States assures that President Obama’s 
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Space Policy will remain in effect through 2012 or 2016, depending on election results.180  Since 

the Policy gives latitude for both the Secretary of Defense and Director of National Intelligence 

to procure satellites, who buys what is an important factor. 

 The Secretary of Defense stated in January 2009 that his priority on defense 

procurement is to pursue greater quantities of systems that provide the “75 

percent” solution instead of smaller quantities of “99 percent” exquisite systems.181  

This aligns with the 2010 Quadrennial Defense Review (QDR) that states DoD “can 

no longer afford the quixotic pursuit of high-tech perfection that incurs 

unacceptable cost and risk.”182  The Undersecretary of Defense for Acquisition 

indicates that procurement of capabilities for contingency operations must be 

accelerated.183  

 

 Regarding the use of space assets, the QDR indicates that DoD “will explore 

opportunities to leverage growing international and commercial expertise to 

enhance U.S. capabilities and reduce the vulnerability of space systems.”184 

 

 The Director, NGA considers the use of commercial imagery to be an opportunity 

because military missions place a very strong emphasis on flexibility supported with 

unclassified products.185        

  Observers of the commercial satellite imagery industry expect growth over the next few 

years.  According to Northern Sky Research at the end of 2009, the market for data from such 

satellites should grow to $2.2 billion in 2018.186  In April 2010, a study by Forecast International 

found that government and military agencies are the leading users of the data.187  
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2010 Reference Point:  Another Space Policy 

 The Obama Administration’s National Space Policy pledges “strengthened international 

collaboration and reinvigorated U.S. leadership.”188  The policy states that a robust and competitive 

commercial space sector is vital to continued progress in space.  According to the policy, this means 

the Government is “…committed to encouraging and facilitating the growth of a U.S. commercial 

space sector…that is globally competitive, and advances U.S. leadership…”  This includes developing 

“…governmental space systems only when it is in the national interest and there is no suitable, cost-

effective U.S. commercial or, as appropriate, foreign commercial service or system that is or will be 

available.”     

 The new policy is consistent with previous White House policies that promoted commercial 

space activities, including remote sensing.  The policy is silent on the meaning of “national interest”, 

but surely it means that the Government always will procure classified national reconnaissance 

satellites.  According to an expert panel report to NGA and NRO on the role of commercial imagery, 

“The U.S. Government cannot rely on or be dependent on any external entity to responsively get 

needed data.”189  The national satellites are considered “exquisite”; to the panel and a Congressional 

Research Service expert this means they each cost $1 billion or more.190  The DNI stated in 2009 that 

these unique, Government-owned satellites would evolve from existing designs and be built by the 

National Reconnaissance Office.191  The Lockheed Martin Corporation expects to receive “multibillions 

of dollars worth of orders” in 2012 for such satellites.192     

 The policy charged departments and agencies to identify areas for potential international 

cooperation, including Earth science and observation, and geospatial information products and 

services.  This was consistent with a 2009 comment by the Undersecretary of Defense for Acquisition, 

noting that European products are part of the global industrial base and deserve consideration for 

procurement, especially if their items can be procured for less cost.193  He made this point shortly 

before the first two Soyuz launchers were delivered to French Guyana, one for the future Pleiades 

imaging satellite, and before the successful launch of Helios-2B that refreshed France’s national 

classified reconnaissance program.194195196 
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 In June 2010, Euroconsult released a report that indicates the market for defense and 

security use of the imagery data will grow from $735 million in 2009 to $2.6 billion by 

2019.197198199200  Defense customers accounted for 62 percent of commercial satellite imagery 

data sales in 2009.    DoD, according to Euroconsult, is by far the largest investor in defense 

earth observation programs.201  According to the MITRE Corporation, NGA’s contracting 

method for NextView, which became fully operational in February 2009, was exceptional 

because it required a stable industry-Government tie for five or more years.202   

 The rosy estimates on the future of commercial satellite imagery rest largely on 

continued DoD funding.  Changes in U.S. Government policy, statute, and regulation would 

have less effect because thus far the Government itself is the business case for this commercial 

activity.  According to NGA, the Obama administration in 2010 urged a strong increase in 

unclassified commercial imagery to support deployed forces, i.e., the EnhancedView project 

effective through 2020.203         

Remote Sensing Technology Developments 

Maintaining U.S. Government awareness of global advances, and global industrial ties in 

remote sensing technology is essential as long as commercial industry in this sector is 

regulated.  Changing regulations regarding imagery satellite operations, for example, may not 

have much effect if regulators do not understand how the utility of a satellite’s data may be 

enhanced when fused with other imagery sources in ground processing systems.   

In 1992, when the Land Remote Sensing Act was passed, a Department of Commerce 

official noted that lowering the cost of remote sensing satellites and ground processing 

equipment would be vital to opening up new markets and attracting investment.204.  He argued 

that suppliers and users of remote sensing data would benefit most from a market which 

includes many buyers and sellers.  He added that emerging commercial opportunities would be 

exploited by others, if the United States did not do so.  Small satellites built by Surrey Satellite 

Technology Limited of the United Kingdom (UK) are an example of such competition.  SSTL’s 

motto is “Changing the economics of space.”   
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SSTL has been building small satellites for over two decades.205  Licensing for launch and 

operation of such satellites is governed by the Outer Space Act of 1986.206  The first British “spy 

satellite” called TopSat was revealed in 2002 to cost only about $20 million dollars, but the 

resolution did not match commercial U.S. standards.207  Nonetheless, SSTL and its industry 

partner QinetQ termed TopSat “revolutionary.”208  When launched in 2005, it was considered 

to be on the cutting edge of British innovation.209210  The first images were returned within a 

few weeks.211 

Reducing the size and weight of satellites is not a new idea.  In 1996, a panel of experts 

wrote to the Director of Central Intelligence stating that the nation had an opportunity to 

create smaller, less expensive satellites.  They wrote that satellite cost, in general, is linear with 

weight, and that NRO satellites 20 percent of the weight of then-current satellites could still 

provide half the capability.212  But, this was only the beginning of the impetus for new solutions.  

A German-Israeli joint industry idea funded by the European Commission thought a 12-band, 

super-spectral system, weighing less than 200kg, could meet both commercial and scientific 

needs, but it was not fielded.213214215  Currently, the U.S. Army Space & Missile Defense 

Command has a concept called Kestrel Eye that would provide 1.5 meter resolution imagery 

using nanosatellite technology (i.e., 10kg per satellite) directly to individual soldiers.216  An 

Army prototype nanosatellite was aboard the first launch of SpaceX’s Falcon 9 rocket in 

December 2010.217 

On 20 April 2010, the Department of Commerce granted a license to Skybox Imaging Inc. 

for a satellite known as Skysat-1 to collect sub-meter resolution panchromatic and multispectral 

images.  Although the public summary of the Skybox license does not provide satellite 

specifications, the CEO and CTO of the company co-authored a 2008 paper focused on a new 

way to achieve low-cost, small imaging satellites.  They gained knowledge and experience 

working with the Space Systems Development Laboratory at Stanford University, where the 

CubeSat concept and program started in 1999.218  They claimed that “With anticipated order-
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of-magnitude cost savings compared to current commercial offerings, the lifetime system cost 

should represent an extremely attractive proposition to consumers of satellite imagery that 

wish to own and operate their own assets.”219  The CTO’s biography claims expertise and 

interest in nanosatellites.220  Camera designs for such satellites are advancing.221   

While much attention is paid to DigitalGlobe’s and GeoEye’s competitive landscape with 

traditional foes in the remote sensing industry (France, Germany, Israel, India, Japan, and South 

Korea), a satellite cost and performance battle may be emerging between SSTL and Skybox, or 

other possible smallsat suppliers such as Berlin Space Technologies222 or a Japanese consortium 

that aims to build microsatellites costing $500,000 to $2,000,000 each.223  Prior to an annual 

Mideast conference on space-related issues, the Chairman of SSTL stated that “Small satellites 

are at the forefront of space innovation.”224  The goal is to greatly drive down the cost of 

satellites for earth observation.  The Vice Chairman of the Joint Chiefs of Staff has indicated he 

would rather own half of four satellites instead of all of two because he could increase coverage 

and resistance to attack.225 

Technology used in satellite imaging sensors has a direct relationship to the size and 

weight of a satellite because the type of sensor impacts the need for power and associated 

electronics.  There are two kinds of image sensors for digital cameras.226  One type is Charged 

Coupled Devices (CCD), and the other is Complimentary Metal Oxide Semiconductor (CMOS).227  

Because CMOS chips use less power and can be fabricated on a standard silicon production line, 

they are less expensive and give great opportunity for weight saving in a sensor and satellite. 

CCD technology, on the other hand, has a longer track record. 

 Astrium engineers wrote in 2005 that the price of a complete imaging function would 

be lower using CMOS “…instead of CCD for a great number of space applications.”228  They 

added that “…mastering CMOS capabilities is a necessity for a team willing to manufacture a 

new generation of optical sensors and instruments.”  Experts at Surrey are also working on 
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using CMOS camera systems for earth observation.229  The UK Space Agency announced in 

March 2011 that a CMOS imaging demonstrator will be flying with a UK-designed nano-satellite 

in early 2010.230  Although France’s Pleiades satellite will use CCD technology vice CMOS, a U.S. 

firm that builds devices for aerospace purposes (QP Semiconductor) was acquired in 2008 by a 

UK-headquartered firm known as e2v.231  e2v made the CCDs for the Pleiades sensor.  QP 

Semiconductor is now known as e2v aerospace & defense inc.232   

SSTL also has a low-cost, CCD-type satellite system, first advertised in 2007, offering a 

greatly reduced mission cost for high resolution imagery.233  SSTL announced in September 

2010 that three satellites, with a combination of high and medium resolution, would be 

available for $150 million in one launch by the end of 2013.234  The Chairman of SSTL indicates 

that Surrey’s technology has improved and is able to produce 1 meter resolution imagery, but 

he also claims SSTL is working on satellites with even better technology.235  Although the British 

military is not likely a customer for such satellites due to deep budget cuts, there is export 

potential.236237238  A Chinese firm called Beijing Landview Mapping Information Technology Co. 

Ltd. (BLMIT) is a candidate because SSTL and BLMIT recently celebrated the 5th anniversary of 

operations of a low resolution satellite built by SSTL and sold to BLMIT for $18 million.239240  

Export of a more capable system aligns with UK policy to increase trade with China.241242   

The newly formed UK Space Agency is taking advantage of SSTL’s capabilities.  The 

equivalent of roughly one million U.S. dollars has been provided to SSTL to work on a 

TechDemoSat, aimed at giving UK space businesses a competitive edge.243244  According to SSTL, 
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the demonstration satellite is a response to the Space Agency’s Innovation and Growth 

Strategy.245  SSTL is seeking the “business sweet spot” for small satellites.246 

What may be of more concern to U.S. regulators than SSTL capabilities is the fact that 

Astrium bought SSTL, giving Astrium control of a small satellite production line, including a 

satellite advertised as an agile, sub-meter imaging system.247248  This means Astrium has the 

ability to produce a range of high, medium, and low resolution remote sensing satellites.  

Within days of Astrium’s acquisition of SSTL, the company announced it could field a sub-meter 

resolution mapping satellite for $70 million USD, far less than the cost of a conventional 

spacecraft.249  Astrium later signed a contract for SpaceX launch services because SSTL has 

several missions weighing less than 500kg that need to be launched in coming years.250  The list 

price for the Falcon 1 launcher was $10.9 million through October 2010.  Constellations of 

satellites may be the way of the future, but large satellites that require an expensive launcher 

dampen prospects for economic viability.  This should give Astrium / SSTL an advantage.    

Funding for space-related activities in the UK is now centralized, and Astrium led an 

industrial consortium to create the new International Space Innovation Centre in the 

UK.251252253  Astrium’s revenue increased 11 percent in 2009.254  The British government 

announced in March 2010 that it would centralize all civil space funding.255  Whether Britain 

deploys a national remote sensing capability called Skysight is uncertain, but SSTL believes 

investments in this sector pay back many times over.256257258 Regardless of a UK government 

commitment, and even if the satellites are not exported as a package to China, SSTL’s three 

one-meter resolution satellites launched in 2013 would be part of its Disaster Monitoring 

Constellation International Imaging (DMCii) business unit, where satellite imaging capacity is 

leased to different international customers.259260  Although the satellites have U.S.-made ITAR 
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parts, DMCii does not consider ITAR an issue because SSTL is supplying hardware to a UK-based 

service company, not others.261            

Monitoring technology developments on the ground is also critical because such 

developments directly affect user needs and interests.  Demand for commercial imagery has 

risen, in part due to technologies like Google Earth that require the data for a host of restricted 

and public purposes, including at NGA.262  The integration of commercial imagery with GPS 

technologies, including cell phones, is pushing the private sector to invent new innovative ways 

of integrating and packaging data.  Trimble Navigation Ltd., for example, has created 

technology that enables users to link the “where” and “when” in a rapid orthoimage product.263  

Trimble is also forging a path in a joint venture with the Russians on GLONASS that likely would 

result in even stronger prospects for fusion of imagery and navigation data.264265  A global race 

may be on to provide satellite-supported location-based services.266267268269     

Experts who assess and forecast technical advances indicate a move toward “ubiquitous 

geo-positioning”, i.e., the integration of GPS into all aspects of geospatial technology.  These 

experts also use terminology such as “beyond fusion”, “participatory sensing” and “visual 

analytics” as the underlying techniques that optimize human use of spatial data.270  NGA seeks 

experts in a visiting scientists program to advance knowledge with regard to large and complex 

geospatial data sets, spatial statistics, data mining and quantitative methods regarding human 

geography.271   

DigitalGlobe and GeoEye know that coming up with new ways for users to access and 

manipulate commercial imagery is important.272   DigitalGlobe advertises its ImageConnect 

service as a way to retrieve via the Internet GIS-ready imagery from DigitalGlobe’s archive.273   

Pixel Factory by Infoterra of France is marketed as a multi-source “industrial solution” because 
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it can integrate many different sources.274  Each source has been added one by one, but the 

cumulative effect of a “brick by brick” approach in Pixel Factory development could be 

detrimental to the two U.S. companies.  Pixel Factory software can be acquired with a license, 

reportedly costing $6.5 to $8 millon.275  Google became a licensee in 2009.   

The importance of providing multi-source solutions and service is increasing.   SPOT 

Image and Infoterra announced in October 2010 that they are joining forces and will be named 

Astrium GEO-Information Services.276  The company indicates that the “new look” will result in 

an expanded offering of GEO-Information and services.277  The changes could be bold.  In 1998, 

the French first sold a 5-meter resolution satellite in SE Asia,278 but now a customer need not 

buy a satellite because customer-controlled tasking of the upcoming Pleiades satellites is 

possible.  The service is called Pleiades Direct Tasking.  Nonetheless, Astrium will continue to 

export imagery satellites.  An Astrium official indicates that technology transfer accounts for 20 

percent of the value of a satellite export, but this is acceptable now that U.S. competitors are 

more active on a global basis.279    

Rapid changes in remote sensing are global.  In India, for example, growth of the 

geospatial market through 2014 is expected to be greater than in the rest of the world.280  The 

industry plays a major role in national planning and development.  Moreover, the applications 

for use of location-based information from navigation satellites and satellite imagery could go 

well beyond what experts thought in the late 1990s.281  A French firm specializing in maritime 

tracking services, for example, purchased a Spanish imagery company to blend sources and 

increase revenue.282  China has unveiled a mapping service similar to Google Earth.283      

The NGA is well aware of the need for new approaches regarding access to commercial 

geospatial information.  A project called Rapid Delivery of Geospatial Intelligence (RDOG) is 

designed to provide a mixture of on-line services and off-line products to meet U.S. military, 

first responder, and humanitarian needs.284  The new Director, NGA wants to “fundamentally 
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change the users’ experience” by creating an apps store to allow access to data at soldier 

level.285286   

With regard to commercial radar imagery, a year-long Joint Capabilities Test 

Demonstration is in progress and intended to blend together various sources of imagery.287  

According to NGA, commercial radar imagery is valuable for a range of defense, intelligence, 

and humanitarian missions.288  International SAR systems are also a factor in a study of radar 

imaging options led by the Office of the DNI.289   

2020 Future One:   U.S. Commercial Satellite Imagery is a Thriving Business 

In this alternative future, U.S. companies count on a steady stream of Government 

funding, and also increase sales to commercial clients.  DigitalGlobe and GeoEye know statistics 

such as the ASPRS 2008 survey which found that polled users of better than 0.5m resolution 

imagery said they needed better quality; in contrast, users of 0.5m and lesser quality imagery 

said the resolution of data used was better than needed.290  The companies seize on a 

statement by the Vice Chairman of the Joint Chiefs of Staff that 90 percent of the military’s 

imaging needs can be met by commercial satellites,291 and take advantage of a debt reduction 

task force recommendation to make “greater use of commercial imagery” as a way for the 

nation to “transition to less expensive satellite imagery.”292    

When all funding options are exercised, NGA’s EnhancedView funding stream to 

DigitalGlobe and GeoEye from 2010 – 2020 averages $730 million per year, one hundred times 

more than NGA spent on commercial imagery in Fiscal Year 1999.  GeoEye gained $337 million 

in Government funding to build the GeoEye-2 satellite,293 and has a long run of success after 

being named in 2010 by Fortune Magazine as one of the 100 fastest growing companies,294 and 

Earth Observation Operator of the Year by Euroconsult.295  Although overall U.S. defense 

spending declines due to reduced funding for Overseas Contingency Operations, such as 
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conflict in Afghanistan, the base DoD budget remains favorable for new procurement 

opportunities.296 

  In 2009, the U.S. Government provided 75 percent of revenue for DigitalGlobe.297298  In 

2010, NGA accounted for 62.2 percent of the company’s revenue.299   Global defense and 

intelligence customers accounted for almost 82 percent in 2009 and 78 percent in 2010.   

Revenue ratios for GeoEye also favor defense and intelligence customers.      

 Commercial revenue, flat for DigitalGlobe for 2007-2009, turns upward due to the 

company’s aggressive push to provide “business intelligence” as a service, thereby 

helping clients shape decision space.300  DigitalGlobe is successful at turning space-

based monitoring into insight for clients, and providing “location based intelligence”, 

i.e., private sector GEOINT.  The company expected in 2010 that revenue from its 

commercial segment would at least double and perhaps triple by 2015.301  In 

February 2011, the company said it expects 25 percent growth in commercial sales 

for the year.302  Promoting web and cloud services is vital for success.303  

 

 GeoEye also uses the construct of providing “insight” for clients, not just image data.  

GeoEye still relies on large sums from the U.S. Government (67 percent in 2009; 77 

percent for April – June 2010), but the company takes advantage of the convergence 

of navigation and social networking technologies with imagery to feed a large 

demand for imagery information products.304305  GeoEye sees a growing and 

diversified customer base as powerful search engines increase public awareness of 

commercial imagery.306  The earthquake and tsunami disaster in Japan provides an 

opportunity to showcase commercial imagery capability,307 just as the imagery 

played a role regarding Hurricane Katrina in 2005.308   

                                                           
296

 Scott Sacknoff, White House’s Proposed FY-2012 Defense Budget Creates Opportunities for Investors, 
www.seekingalpha.com, 8 March 2011.   
297

 Peter B. deSelding, With U.S. Contracts Delayed, DigitalGlobe Looks Elsewhere for 2010 Growth, SpaceNews, 25 
February 2010.   
298

 DigitalGlobe, Inc., 2009 Annual Report, U.S. Security and Exchange Commission Form 10-K, 24 February 2010.   
299

 DigitalGlobe, Inc.  2010 Annual Report, U.S. Security and Exchange Commission Form 10-K, February 2011.   
300

 John Oechsle, DigitalGlobe, Inc., Critical Information and Insight:  The Key to Growth, 2010.    
301

 Peter B. deSelding, DigitalGlobe Expects Revenue to More Than Double Within 5 Years, SpaceNews, 24 
September 2010.   
302

 Peter B. deSelding, DigitalGlobe Expects 25 Percent Commercial Sales Growth in 2011, SpaceNews, 1 March 
2011. 
303

 DigitalGlobe, Inc. Cloud Services 3.0, 2010.  
304

 GeoEye, Inc., 2009 Annual Report, U.S. Security and Exchange Commission Form 10-K, 12 March 2010. 
305

 Peter B. deSelding, NGA to Contribute $377 Million to GeoEye’s Next Satellite, SpaceNews, 10 August 2010. 
306

 Kevin Corbley, Earth Imaging for the Masses, Earth Imaging Journal, 2010.   
307

 Colin Clark, Sat Pics Flowed Within Hour of Quake, www.dodbuzz.com, 18 March 2011.  
308

 Charles Devarics, Private Eyes, C4ISR Journal, November / December 2005. 

http://www.seekingalpha.com/
http://www.dodbuzz.com/


Innovative Analytics and Training, LLC.  Proprietary 2012. Page 46 
 

 

 Both companies focus on GIS-ready applications and retool.  They agree that 

expanding private sector and foreign government use are vital to success.309310  They 

know that GIS technologies have exploded in capability and relevance in the nearly 

20 years now elapsed since computerized maps were projected to be “one of the 

hottest tools on the business landscape.”311  Mindful that worldwide spending on 

space-related activities may flatten in the next few years,312 they help the U.S. 

Government adapt to robust online collaboration.313  They focus increasingly on 

resource-oriented clients who need data and assessments on food, water, minerals 

and demographics.  They engage with a wide array of companies in the World 

Economic Forum who have written future scenarios and corporate strategies for 

water, agriculture and mining.314315  The imagery companies focus heavily on 

applications and solutions that matter to the public and business users, not just 

military and intelligence customers.316       

Commercial satellite imagery remains robust and successful because the military wants 

its own satellites and satellite data sources.  According to National Space Policy, both the 

Secretary of Defense and the Director of National Intelligence have responsibility to “develop, 

acquire, and operate space systems and supporting information systems and networks…”  In 

DoD, this includes Operationally Responsive Space (ORS) projects such as small imaging 

satellites.  Funding for ORS from 2010-2015, however, remains uncertain, thereby causing little 

near-term threat to commercial satellite operators.317318319320  The projected ORS budget for 

small satellites remains well under $100 million each year through 2015.  The ORS-1 optical 

satellite does not prove its worth until well after the long-delayed 2011 launch,321322 giving 

DigitalGlobe and GeoEye breathing room on continued support to the U.S. military.323324325326  
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Moreover, the original 2007 ORS plan of completing eight tactical satellite launches through 

Fiscal Year 2013, with a budget of $409 million, falls short of the goal.327  The competition 

between Skybox and SSTL becomes a battle on a global scale beginning in 2013, but U.S. 

Government funds for DigitalGlobe and GeoEye dwarf the revenue available to competitors 

using small satellites.     

 DigitalGlobe and GeoEye do not lose sight of any potential U.S. Government funding 

opportunity.  Moreover, GeoEye obtains money from the State of Virginia to assist in moving its 

corporate headquarters, contingent on adding at least 100 jobs.328329  Both companies seek a 

large role in NGA’s Geospatial Data Readiness (GDR) and Foundation Data Change Detection 

(FDCD) activities.330331  They also chase opportunities provided by other Government entities 

such as the Department of Transportation’s solicitation on use of remote sensing for 

infrastructure planning and operations.332  The companies also seek revenue from potential 

interagency Federal projects, such as the Imagery for the Nation (IFTN) initiative, but are wary 

of the Government’s hope that imagery data will be placed in the public domain, not 

licensed.333 

Competition from non-U.S. satellites does not become a serious problem until at least 

2015.  France’s two Pleiades satellites will not be fully operational until at least 2012,334335 

giving DigitalGlobe and GeoEye time to market in advance the capabilities that EnhancedView 

will provide.  Korea’s sub-meter resolution Kompsat-3 satellite launches in 2011, but is not 

robust enough to pose a serious threat.  Japan’s first high-resolution commercial ASNARO 

satellite does not launch until at least 2013, and perhaps Germany’s long-planned HiROS.336  

Moreover, Japan’s plan to export communications and earth observation satellites is an uphill 

struggle.337338  India’s long-running remote sensing satellite program continues to evolve, but it 
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is not a serious threat to U.S. companies because satellites built by India are designed to meet 

national socio-economic development needs, ahead of commercial interests.339340  Italy’s ten-

year development plan to field a range of satellites in collaboration with Israel, from optical to 

radar, is not a near-term commercial threat for U.S. high resolution imagery providers.  341   

By 2020, both DigitalGlobe and GeoEye focus heavily on providing analytic services 

because in 2010 a noted expert on remote sensing stated that “a nearly bewildering set of data 

sources at different scales and characteristics is already available for the information needs of 

potential customers.”342343344  The companies’ value to customers increasingly hinges on quality 

product that is a blend of imagery and non-imagery sources.  Collateral information adds 

context and precision to what is observed on imagery.  The companies make money on change 

detection because providing spatio-temporal, location-based services is vital for business 

success.345346347  Astrium’s plan to acquire American earth observation firm(s) founders due to 

U.S. domestic interests.348  French and German remote sensing interests fail to fully align under 

Astrium GEO-Information Services due to national aerospace objectives.349350351  The result is 

vibrant, private sector American GEOINT.   

2020 Future Two:  A Slow Growth Business, Still a U.S. Government Appendage 

In this alternative future, U.S. commercial imagery companies continue to rely on 

defense and intelligence clients for the largest share of their revenue, but funds from DoD 

increase marginally, if at all, forcing the companies to look elsewhere for clients, and inward for 

efficiencies more aggressively than in a setting where Government funds are not trimmed.  In 

November 2010, DigitalGlobe warned investors about the future budget climate;352 months, 

earlier, the company was aware of a zero-increase scenario with U.S. Government 

customers.353  Between 2010 and 2020, DigitalGlobe and GeoEye are not able to make big gains 
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in revenue from commercial clients because U.S. defense-related requirements force the cost 

of space and ground segments to increase significantly.354  GeoEye-2, planned for launch in 

2013 could cost up to $850 million, at least 60 percent more than GeoEye-1.355356357  

DigitalGlobe’s WorldView-3 satellite will cost over $300 million.358  Moreover, GeoEye’s Ikonos 

satellite is 11 years old, and would have 14 years in space if it lasts through 2013.359  DoD is not 

able to entirely offset the burden on corporate infrastructure due to budget pressures, but still 

looks favorably on commercial imagery satellites as a backup for national satellites, and reduce 

the vulnerability of U.S. space systems.360   

The DoD does not, over the next decade, abandon commercial imagery because major 

elements of U.S. forces for several years are still affected by operations in Iraq and 

Afghanistan.361  An enduring role in Afghanistan and elsewhere to defeat terrorists drives 

continuing access to a range of imagery sources.  Moreover, the military counts on the Director 

of National Intelligence to field and operate next-generation, national electro-optical satellites 

as agreed in 2009.  The military insists on having its own satellites that are acquired primarily 

for support to on-going military operations.362  This principle, articulated in 1998 by the Defense 

Science Board (DSB), remains intact.  The responsibility of the Secretary of Defense and Director 

of National Intelligence to prevent redundancy in imaging systems remains in force at least 

through 2020, after the next-generation national satellites are launched and prove successful.  

The separate concerns of DoD and DNI, however, suggests that the resulting multiple ISR 

systems will not disappear, notwithstanding apparent duplication of effort.363      

The DNI does not, over the next decade, abandon commercial imagery because ten 

years is needed to convince national leaders that complex and expensive reconnaissance 

satellite acquisition is again doable.  The original contract for the failed Future Imagery 

Architecture (FIA) extended to 2010;364 according to an intelligence official, because the 

industrial base is thin and narrow, the country now does not want to push for more than it can 

handle.365366  Keen observers will want proof that the Intelligence Community can regain and 
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apply critical program management skills.367368369370  As the DNI noted in 2009, commercial “less 

complex” satellites are especially useful as a “supplement and backup to the government’s 

existing imagery architecture.”371   

National budget constraints by mid-decade, however, limit the availability of funds for 

commercial satellite imagery.  Defense Secretary Gates stated in May 2010 that the post-9/11 

“gusher” of defense spending has been turned off, “and will stay off for a good period of 

time.”372  This year, the Undersecretary of Defense outlined an initiative to better manage 

defense procurement and trim costs where possible, starting with $100 billion in 

savings.373374375 Secretary Gates wants to instill a “culture of savings and restraint.”376377  Some 

observers contend that the downward trend will reduce the Pentagon’s share of the national 

budget from 19.4 percent in 2010 to 15.6 percent in 2015.378  

The huge increase in the use of Unmanned Aerial Systems (UAS) for reconnaissance and 

other purposes continues from 2010 to 2020.  Worldwide expenditures for such systems could 

total between $75-95 billion in the next ten years, half from the United States.379380  The 2010 

QDR states that these systems are a priority; their use will “expand.”381  The Pentagon spent 

$284 million on such systems in FY2000, but wants to spend $4.1 billion on them in FY2011.382  

The number of deployed UAS has increased by thousands in the last few years, and their use for 

homeland security becomes increasingly viable.383  Nonetheless, commercial satellite imagery 

hangs on in this alternative future because both the DoD and DNI vouch for its utility and 
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pressure mounts to consolidate UAS expenditures across the military Services.384  Moreover, 

the track record for ORS has not yet given military commanders enough confidence that they 

can give up one of the forms of satellite imaging (national, tactical and commercial), not until 

Defense budget cuts force choices.   

 The 2011 presumed success of ORS-1 gives renewed vigor to the program, but its 

0.42 meter diameter aperture only allows the satellite to collect 1 meter resolution 

imagery, not as sharp as commercial satellites by DigitalGlobe and GeoEye.385   

 

 ORS proves successful from 2010 to 2020 because it meets the 2007 objective to 

develop, acquire, and field space capabilities more quickly and in more affordable 

ways.386387388  The cost for commercial imagery goes in the other direction because 

national and military needs for 0.25 meter resolution satellite imagery drive up the 

cost, increasing risk for the industry.       

In this future, sub-meter commercial satellite imagery is a commodity available from 

several international sources.  Astrium’s 2010 positive claims regarding company health and 

growth reflect an upward path.389390  Well before 2020, France installs at many of SPOT’s 44-

partner sites receiving equipment for Pleiades imagery.  SPOT does well pressing its view on 

being the “trusted” source for geo-spatial information and services.391392  Although the launch 

of Pleaides satellites is delayed by problems constructing the Soyuz launch site in French 

Guyana393, both satellites are in space and operating before GeoEye-2 or Worldview-3 are 

launched.  Moreover, Astrium’s SPOT 6 and 7 satellites, although lacking resolution, become 

viable alternative for some users.394  Japan is successful with a sub-meter resolution 

commercial satellite, and South Korea makes a serious run at commercial market share due to 

its experience with German-provided optics for the Kompsat-3 satellite.395  South Korea and 

Germany become ongoing partners, giving Germany’s HiROS project global reach.  Skybox 
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Imaging and SSTL drive down the cost of satellites and imagery, placing serious pressure on 

DigitalGlobe and GeoEye.       

Alternative imagery sources, other than high-resolution optical from DigitalGlobe and 

GeoEye, become important for NGA, causing difficult funding decisions regarding GEOINT data.  

Germany’s commercial TanDEM-X satellite mission, costing about $200 million,396 by 2015 

produces an elevation map of the world more detailed and precise than available to NGA from 

the Shuttle Radar Topography Mission (SRTM) flown in 2000 at a cost of $142 million.397398399  

Lacking commercial radar satellites, there is no American alternative for the dataset.  In 2005, a 

German company believed that the commercial radar data market at the time was $60 million, 

about 15 percent of the optical market.400  The value of TanDEM-X data may turn out to be 

many times greater, and NGA may have to buy a good bit of it for mission reasons.  Moreover, a 

German idea to partner with the United States on a future mission called TanDEM-L could draw 

funds away from U.S. commercial imagery suppliers.401   

U.S. Government interest also increases in alternative sources that could be gained via 

asymmetric trade such as launch of a satellite in exchange for data.  This approach was used 

with Canada’s Radarsat-1 and could be used for the future Radarsat Constellation Mission.402  

Canada’s forthcoming review of aerospace policy may result in opportunities for government-

to-government collaboration with the United States.403  In addition, the U.S. apparently would 

have access to imagery from a future Australian-owned imagery satellite.404             

 The insatiable U.S. defense and intelligence need for high-resolution optical satellite 

imagery in this period continues to stymie hope for a U.S. moderate resolution multispectral 

system.  DigitalGlobe had a license in 2000 to operate a 5 meter resolution multispectral 

imaging system as a complement for high-resolution data.405406  The military applications 

reportedly were “growing in popularity”, including signature and terrain analysis.407  The 
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Pentagon’s Joint Requirements Oversight Council (JROC) wanted such a capability, but to date it 

has not been fielded.408  

 As with commercial radar imagery, Germany filled this gap in remote sensing 

leadership by fielding a 5-satellite multispectral system called RapidEye.409  The 

system has a higher spatial resolution than Landsat (6.5 meters vis-à-vis 30), and 

more frequent revisit.  Each Landsat image covers more area, but RapidEye is able to 

cover large areas more quickly.  RapidEye imaged 80 percent of China within six 

months for land management and change detection purposes.410411412 

2020 Future Three:  Business Failure as U.S. Government Funds Erode and Competition Grows  

 This outcome is not out of the question, as U.S. Federal spending takes a sharp 

downturn, including for defense and intelligence.413  Over $80 billion was spent on intelligence 

in Fiscal Year 2010, more than double the 2001 amount, causing Congressional leaders to call 

for restraint.414  The Director of National Intelligence noted in November 2010 that “we had the 

same thing happen” in the early 1990s when the intelligence budget was reduced by 22.5 

percent.415  At the time, a media opinion claimed that the Director of Central Intelligence was 

wrong in trying to add money for new spy satellites, and that Congress should continue to cut 

the intelligence community “down to appropriate size”.416  After spending over $2 trillion more 

for defense from 2000-2010 than anticipated in 1999, the incentive to reduce outlays is 

clear.417418   

Regarding purchase of commercial imagery, there is precedent for the Department of 

Defense to reduce funding.  In 1994, less than four months after the highly publicized rollout of 

new national policy on commercial imagery, the Vice Chairman of the Joint Chiefs of Staff wrote 

to the Defense Mapping Agency directing use of imagery from the government’s national 

satellites in lieu of commercial sources.419  Although the guidance was not specific, it would 
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have included Russian commercial imagery that DMA found could meet or augment DoD 

requirements in some cases.420   

Even if only a portion of the $1 trillion in defense cuts from 2011 - 2020 suggested in a 

June 2010 task force study are taken, satellite programs would not be immune.421  A separate 

bipartisan debt reduction panel in November 2010 called for a transition to less expensive 

satellite imagery.422  According to the Director, Congressional Budget Office, solving the 

national debt problem would take action such as a 25 percent increase in taxes, a 20 percent 

reduction in Federal spending, or some combination.423  This is one reason why The National 

Commission on Fiscal Responsibility and Reform recommends a cap on discretionary spending, 

including for defense, through 2020.424  Further calls to cut back on defense, including for the 

war in Afghanistan,425 emerge in 2011 on the 50th anniversary of former President Eisenhower’s 

farewell address concern about the power of the military-industrial complex and need for 

balance in national programs.426427428            

 By 2020, it is too late for DigitalGlobe and GeoEye to diversify their business base from 

two decades of dependency on defense and intelligence.  The availability of their commercial 

imagery for the public is de facto restricted due to heavy use by defense and intelligence.429  

The scale of the restriction in 2020 dwarfs the first “assured access”, less than $10 million 

payment by NGA from October to December 2001 to Space Imaging for access to IKONOS 

imagery of Afghanistan.430  Moreover, the Pentagon cannot afford to spend billions of dollars 

for commercial satellite imagery as costs explode for other satellite services.431  Government 

spending on space-related projects flattens.432        

High-resolution commercial satellites based on defense and intelligence needs for image 

detail are generally not optimal for global scale monitoring of resource issues.  In 1968, Vice 
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President Humphrey argued, to no avail, with budget cutters for a civilian “Sky Spy”.433   He 

argued that study of the Earth would be a big payoff from the space program.  Earth scientists 

thought that earth monitoring satellites could pay for themselves, partly on grounds that 

cameras on military satellites could provide a wealth of information for industry and 

government planners worldwide.   Werner Von Braun thought a technical spinoff from the U.S. 

Apollo program could be satellites to monitor global agriculture.434 

 Landsat satellites were a success, but remote sensing experts worried in 2006 that 

the U.S. was yielding leadership in moderate resolution land imaging data.435  Even if 

Landsat 8 succeeds after launch in December 2012 and extends its 40-year 

continuity436, Federal deficit issues could derail plans for Landsat 9 service in 2017 

and beyond.437438      

 

 France’s SPOT 6 and 7 satellites, beginning in 2012, largely eliminate a U.S. role in 

moderate resolution space-based imaging.  SPOT sales exceeded $150 million in 

2008, up from $40 million in 2002.439  By 2020, SPOT proves that it can reliably offer 

multi-satellite, multi-sensor, multi-resolution service.440       

In this alternative future, the U.S. commercial satellite imagery industry does not 

recover ground lost piecemeal after 2000 to Europe, Canada, and Asia.  France, Germany, India, 

Japan, and South Korea all have mature commercial sales programs for sub-meter optical 

imagery.  Competition and more satellites increase the industry’s capacity, causing depressed 

prices.441 SPOT’s objective to win back high-resolution market share with Pleiades satellites 

succeeds due to the scope and distribution of its 44 ground stations, and constellation concept 

whereby Pleiades 1 and 2, and SPOT 6 and 7 are spaced equidistant in the same orbit to 

maximize high and moderate resolution collection.442  France’s plan to double its space budget 

by 2020 results in marked advances in classified and commercial satellite imaging capacity.443444  

This keeps Astrium busy making imaging satellites and marketing services, including “smart 
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mapping solutions” according to a company banner.445446  Increased investment in the 

European Space Agency has a positive effect on the European industrial base.447  India’s remote 

sensing satellites continue to succeed448; Korea flies a 3rd generation optical Kompsat; Germany 

flies for itself or exports the HiROS system449450; and Japan makes this sector a commercial 

winner ten years after Tokyo’s 2009 plan to make its space industry competitive, not just use it 

for R&D.451  The negative impact on the health of DigitalGlobe and GeoEye is unmistakable.     

From 2010 to 2020, little or nothing is done by the U.S. Government to counter the 

erosion of U.S. leadership in commercial imagery.452  There are few options because satellite 

imaging technology is widespread, and access to “free” or low-cost data from government-

operated satellites conflicts with commercial industry objectives.453  Advances in technology 

outpace the Government’s ability to deal with it, such as the quandary on providing imagery to 

foreign governments for targeting support.454  The U.S. focus remains narrow, greatly 

emphasizing spatial resolution.  Moreover, the “exquisite” classified satellites referred to in 

2010 as a “multibillions” program for Lockheed turn out to be successful, and operate from 

2015 onward, thereby reducing the need for commercial satellite imagery that once served as a 

temporary supplement or backup.  In a sign of change, the NRO’s so-called Next Generation 

Optical system includes a different optics supplier than the one chosen for the failed FIA 

project. 455  The Director, NRO follows through on his plan to increase funding for science and 

technology efforts for developing future satellites.456  

The nation cannot afford commercial satellites, costing nearly one billion dollars each, 

which some officials reportedly say provide much of the same capabilities as NRO’s satellites.457  

National leaders decide that in-orbit NRO satellites take priority over commercial 

alternatives.458459  The ranking member of the House Intelligence Committee noted in March 

2011 that the NRO recently launched an imaging satellite and will launch another in two 
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years.460  Moreover, the Director, NRO claimed in November 2010 that his agency had already 

cut all the [budget] corners possible, noting that legacy spy satellites may be de-orbited.461   

 ORS also becomes a cost-effective imagery solution for DoD due to acquisition 

reform pressures,462 and more responsive to commanders’ needs than commercial 

imagery.463  Defense acquisition reform results in stark choices for the military from 

2010 – 2020, such as recapitalizing equipment.  Low-cost ORS approaches become 

more valued assets than DigitalGlobe and GeoEye commercial satellites, which more 

or less become an unclassified version of national classified satellites. 

 

 ORS becomes more important as the Pentagon seeks alternative imagery sources 

less costly than classified and unclassified satellites made by Lockheed.  Raytheon’s 

“Responder” modular satellite, built in months vice years, for example, proves viable 

for providing satellite imagery to field commanders.464465 

 

 Small commercial satellites made and operated by Skybox and SSTL become a staple 

for defense and non-defense users because their low cost results in a marked 

reduction in the cost of data and services.     

In this future, the end state is driven by a reduction in U.S. Government funding, rapid 

increase in foreign competition and advances in low cost small satellite capability.  Astrium 

follows up on high expectations,466 and gains traction with its GEO-Information Services 

division.467  Military and intelligence support continue as the basis for licensed commercial 

satellite imagery in the United States.  Use for commercial purposes remains secondary.  As a 

result in 2020, the U.S. is less able to image and monitor with diverse means global problems 

such as food and water availability, natural resource depletion, and changes caused by 

explosive demographics.  This ground is largely ceded to Europe and Asia because U.S. military 

and intelligence use of high-resolution optical commercial imagery remains paramount.   

This future begins in 2020, twenty years after the successful launch of NASA’s Earth 

Observing-1 mission, including its hyperspectral sensor called Hyperion.468  Such sensors include 
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hundreds of spectral bands for improved Earth surface characterization.  By 2010, over 40,000 

images had been collected, resulting in over 400 technical papers.469  A workshop in Iceland on 

hyper-spectral image processing in June 2010 covered a range of applications, including 

defense and security.470   

The utility of hyperspectral imaging for the U.S. military is proven on an ORS satellite 

called TacSat-3, launched in May 2009, capable of detecting about six times more of the 

electromagnetic spectrum than the human eye.471472  Before launch, an author suggested that it 

could revolutionize space-based intelligence collection.473  One year later, media reports 

indicated that it had demonstrated utility to U.S. military forces.474475476  The transition of the 

system from experimental to operational took place on 18 June 2010.477  

For various reasons, in this alternative future there is no U.S. commercial hyperspectral 

imaging satellite, while Germany goes ahead with a plan to field a system called EnMAP.  

Although TacSat-3 has much better spatial and spectral performance than EnMAP, it is 

restricted for military use because DoD considers hyperspectral sensing to have significant 

military utility.478  Whereas ten years ago it was apparent that United States regulators wanted 

limits on sale of commercial hyperspectral data and products,479 German experts now write 

that EnMAP data policy should give room to encourage value adding companies to enter this 

field in earth observation.480  This aligns with Germany’s November 2010 national space 

strategy which features technological independence and opening up new markets.481   

The 15-year U.S. lead with Hyperion over EnMAP, both designed as scientific missions 

with similar performance, becomes irrelevant as Germany uses EnMAP for commercial gain, 

just as TerraSAR / TanDEM-X surged ahead of the United States in commercial radar imaging.  A 

Japanese hyperspectral approach, studied initially in 2006, becomes real in 2014 / 2015 as a 
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hosted payload on ALOS-3.482483  U.S. restrictions on commercial hyperspectral imaging 

imposed in 2000 for a satellite that failed on launch are reinforced by the TacSat-3 success.484   
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2020 Reference Point:  The Purpose of Commercial Satellite Imagery 

The balance in use of U.S. commercial satellites for military and non-military needs is the point to 

watch in 2020.  Experts agree that the main purpose of the geospatial industry is to track changes on the 

planet and changes in physical resources, such as food, water, and minerals. 485  Use of imagery for 

military and intelligence concerns will continue to be the top priority for the United States -- at this point 

60 years beyond fielding its first spy satellite.   Nonetheless, if analysts are correct that the international 

system as we know it will be almost unrecognizable in 2025, imagery satellites by 2020 should make a 

much greater contribution than today for monitoring non-military activity.486487  This potential 

contribution was deemed enormous in an intelligence report published in 1971, noting that the roughly 

2-meter resolution Corona satellite system was a breakthrough for resources exploitation.488  The report 

found that the economic and political impact of this type of monitoring could not be overstated.    

The 2010 drought and fire impact on Russian agriculture illustrates the importance of food 

production and export.489  The CIA thought in 1967 that aerial photography could be used to identify 

agricultural trouble spots.490  By the 1970s, CIA used meteorological data, agronomic expertise, and 

satellite images to monitor the Russian grain crop.491  Although climate change may improve growing 

conditions for Russian crops, experts noted in 2009 that over the past 10-20 years climate change in 

Russia has been linked to extreme events such as heat waves and fires.492  Monitoring these problems 

has a direct relationship to American exports, especially in states like Minnesota whose farmers 

anticipated a bumper 2010 crop.493  Wheat prices rose 70 percent due to heat and fire in Russia, causing 

experts to express concern over global food supply challenges.494495496     

Industries associated with the World Economic Forum are aware of future pressures on available 

water, agriculture, minerals and so on.  China’s aggressive pursuit of minerals from Australia, for 

example, has caused Australian national security concerns.497498  Commercial imagery satellites can make 

a contribution in these areas.499500501502  Much depends on the extent that future U.S. commercial 

imagery satellites are designed and used for non-military tasks. 
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In an attempt to preserve military and intelligence superiority, there is no EnMAP-

comparable American commercial hyperspectral imaging system in space before 2020, if at all.   

Although a U.S. firm obtained in September 2010 a license from the Department of Commerce 

for hyperspectral satellites in geosynchronous orbit, the best panchromatic resolution would be 

300 meters, and the best hyperspectral resolution would be 2 kilometers.503504           

Role of the Department of Commerce 

 Knowing the history of remote sensing regulation is important to enable the 

Department of Commerce (DoC) “to prepare for the future of environmental observations, 

develop a next generation strategic plan, and position itself to be the world’s most 

comprehensive source and recognized authority for satellite products, environmental 

information, and official assessments of the environment in support of societal and economic 

decisions…”505   

The role of the DoC is central to current Government process in commercial remote 

sensing licensing,506 but the priority of this work seems to have declined over the past 25 years.  

NOAA activities such as maintaining effective environmental monitoring using DoC-owned, 

operated, and funded capabilities appear to be more important.  On the other hand, 

commercial remote sensing is very important to DoD due to massive investment.   Ironically, in 

1870, President Grant authorized the Secretary of War to create a national weather service 

because it was believed that military discipline would result in prompt and accurate 
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observations.507  The function was transferred to the Department of Agriculture in 1890, then 

to Commerce in 1940.   

The National Environmental Satellite, Data, and, Information Service (NESDIS) evolved as 

a management and data base function for national environmental data, originally tied to 

weather information included in the 1950 formation of a data center for climate.  The 

environmental data base function became increasingly important with the 1970 formation of 

NOAA.508  NESDIS was created in 1982 to consolidate NOAA’s satellite and data management 

activities.509  By 2004, according to NOAA Strategic Direction, forming an Information Service 

Enterprise (ISE) would be the “lifeblood” of NOAA, i.e., the environmental information provided 

by the enterprise to NOAA users.510  The Strategic Direction was silent, however, on commercial 

remote sensing systems.  This silence is also evident in a June 2010 draft of NOAA’s next-

generation strategic plan.511       

In 1988, the Secretary of Commerce formed the Office of Space Commercialization 

within the Department of the Secretary.512  The office was positioned in the 1980s to be DoC’s 

advocate for commercial remote sensing, but by this time NESDIS was the DoC focal point for 

remote sensing issues.  Nonetheless, the purpose of the space commercialization unit was to 

foster conditions for the economic growth and technological advancement of the U.S. 

commercial space industry.  This function was moved to DoC’s Technology Administration in 

1996.513  The Technology Administration was formed, in part, to “conduct technology policy 

analyses to improve United States industrial productivity, technology, and innovation, and 

cooperate with United States industry in the improvement of its productivity, technology, and 

ability to compete successfully in world markets.”514   

Legislation was enacted in 1998 to realign the Office of Space Commercialization to 

DoC’s National Institute for Standards and Technology.515  In 2005, the office was again 

realigned to NOAA, and now resides in NESDIS.516  In 2007, the Technology Administration was 

abolished by the American COMPETES Act.517  As a result, a point of advocacy for commercial 
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remote sensing has shifted over 20 years from being a direct report to the Secretary of 

Commerce, to an advocacy support function in NESDIS.  NESDIS is, in effect, the Government’s 

advocate and regulator for commercial remote sensing.   This balancing act becomes more 

complex as spatial technologies fuse.  

 U.S. firms in the remote sensing business do not believe that the Government promotes 

national leadership in this field.518  The DoC is in a bind, however, because it is the USG’s 

advocate and regulator for commercial remote sensing, a champion for unfettered (“free”) 

access to remote sensing data as part of GEOSS, and a consumer of commercial environmental 

data to support the national interest.  It may become even more difficult for DoC to regulate 

commercial remote sensing as fusion of data sources overtakes the intended effect of 

regulating each one.  Moreover, the DoC would find it hard to object to access to 

environmental data via GEOSS from future civil systems such as Japan’s ALOS-3 in expected to 

collect 1-meter resolution data beginning in 2014.  Dual-use 1-meter systems such as South 

Korea’s operational Kompsat-2 are already planned for use in Sentinel Asia, a multi-national 

project where data are shared for disaster monitoring purposes.519520  For this reason, changes 

may be needed in 15 CFR 960, such as not requiring full interagency review of license 

applications for 1-meter imagery satellites intended for mass market use. 

In the United States, commercial remote sensing is not part of the nation’s civil-sector 

earth observation infrastructure.  Although Congress requested a plan for sustainable national 

Earth observation activities in the 2010 Consolidated Appropriations Act, there is no specific 

role for commercial satellite imagery identified in a September 2010 Office of Science and 

Technology Policy report.521  Vast amounts of commercial imagery are procured by DoD, but 

these data are largely separate from infrastructure that manages the capture of Landsat 

imagery.  NOAA’s FY2009 - 2014 Strategic Plan states that an objective is to increase 

government procurement of NOAA-licensed remote sensing systems, but does not specify what 

this means regarding purchase of commercial satellite imagery.522  NOAA’s focus is 

management of environmental satellite operations.523       

NESDIS has over $1 billion out of the DoC’s roughly $8 billion annual budget, and is 

responsible for the operation of 15 satellites, none of which are commercial remote sensing 

satellites.524525526  NOAA’s focus ranges from climate and weather to ocean and coastal 
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stewardship.  NOAA has a keen interest and responsibility regarding the international Group on 

Earth Observations (GEO) formed in July 2003, and a potential Global Earth Observation 

Systems of Systems (GEOSS) that could include over 100 systems monitoring over 500 

environmental parameters.527528  NOAA’s work on an Integrated Data Environment (IDE) for 

GEO, in effect, broadens the ISE’s importance.529  In contrast, none of NOAA’s 31 performance 

measures in 2009 to comply with the Government Performance & Results Act (GPRA) touched 

on commercial remote sensing.530  This reflects a bright line between policies and issues 

associated with unclassified U.S. Government owned and operated vis-à-vis commercial 

satellites, even though a common use is for environmental monitoring.   

There are options on what NOAA / NESDIS might say or do about commercial remote 

sensing in a future strategic plan.   

 Retain status quo, taking into account any meaningful suggestions industry may 

have made in response to DoC’s call for input on ways to “protect national security 

that does not place the U.S. commercial remote sensing industry at a competitive 

disadvantage with respect to foreign competitors.”531  It may be difficult, however, 

to be the global leader on environmental data management if commercial imagery is 

largely or entirely outside of the ISE.  At a minimum, establish a GPRA criterion for 

NOAA for commercial remote sensing, such as granting licenses for innovative 

concepts as quickly as licenses for routine or proven solutions.     

    

 Increase the stature of Office of Space Commercialization.  Chair and guide a revised 

ACCRES, in cooperation with the National Coordination Office for Space-Based 

Positioning, Navigation, and Timing on grounds that both provide location-based 

services.532  The minutes of ACCRES meetings since 2002 do not indicate that the 

Committee has dealt with or promoted the value of fused, location information (see 

text box below). 
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 Place the commercial remote sensing licensing function inside DoC’s Bureau of 

Industry and Security because BIS is responsible for export administration and 

enforcement, including items of national security concern such as commercial 

encryption products.533  Have NESDIS manage satellite operations for civil 

environmental purposes only.  This means DoC would review the record that led to 

President Clinton’s 1996 determination that all encryption products no longer 

needed regulation as defense articles on the U.S. Munitions List, and take a similar 

approach with commercial imagery.534535536537538539540541542  Because 1-meter 

resolution satellite imagery has become a commodity since 2000, easement in 

licensing may make sense, similar to the way that “publicly available” commercial 

encryption products with a specified key length are exportable with notification to 

BIS, but not further review.  Aligning the licensing activity for remote sensing and 

encryption within BIS would give industry a single focal point in DoC for commercial 

imagery and encryption.  This would separate within Commerce the advocacy and 

regulatory functions for licensing, and not allow a single management structure in 

the Office of Space Commercialization to be both advocate and regulator for remote 

sensing.  Time for such action may be fleeting, however, due to ongoing challenges 

regarding export control reform.543  

 

 Shift commercial remote sensing oversight to DoD for better than one-meter 

resolution systems.  Retain within Commerce licensing for lesser performing systems 

designed for land use monitoring and environmental observation purposes.  DoD 

wanted strict alignment between 1984 law and NOAA-issued regulation pertinent to 

commercial remote sensing licenses, including 15 CFR 960 when first issued on 15 

July 1987.  DoD’s view, in response to a 1986 NESDIS request for coordination on 

draft regulatory text was that “…the discretion to determine the licensing conditions 

necessary to meet national security concerns afforded the Secretary of Defense by 
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the Act should not be limited by NOAA’s rulemaking.”544  There is no reason to 

believe that DoD’s role is less important today.  DoD has a huge vested interest in 

support to military operations, not necessarily the success of commercial ventures.   

 

 Change the 1992 Act, and allow “U.S. land remote sensing systems to provide 

whatever level of spatial resolution or other technical specifications may be of 

interest for civilian or commercial applications”, as recommended in 1992 by the 

House of Representatives Committee on Science, Space, and Technology.545  For 

example, licensing of 1 meter optical systems could be done by Commerce without 

interagency review because such systems are commonplace.  Foreign competition is 

much stronger now than when the Committee stated that “These *foreign+ systems 

operate within a commercial marketplace in which [U.S.] national security 

constraints can cause significant competitive disadvantages.”   

 

 Be bold.  Change the 1992 Act and transfer the entire satellite arm of NOAA to the 

private sector, completely, or in stages, as suggested 20 years ago in a think tank 

report.546  This may make more sense now because commercial GPS, commercial 

remote sensing, and commercial encryption products in a cyber-savvy world are 

more likely to be marketed in packaged applications instead of separately. 

                                                           
544

 Craig Alderman, Jr. to Thomas Pyke, 22 January 1987.   
545

 House of Representatives, National Landsat Policy Act of 1992, HR 102-539, 28 May 1992.   
546

 A More Effective Civil Space Program, The Final Report of the CSIS Study of Civil Space Policy, Center for 
Strategic and International Studies, May 1989.   



Innovative Analytics and Training, LLC.  Proprietary 2012. Page 66 
 

 

Highlights of ACCRES Meetings, 2002 - 2010 

30 September 2002:  The Committee was briefed on a 10-year remote sensing industry analysis by the 
American Society for Photogrammetry and Remote Sensing (ASPRS). The study was initiated through a 
1999 agreement with NASA. 

14 January 2003:  The Committee was briefed again on the findings of ASPRS study which found that 
Government influence is pervasive, with legislation and policies restricting U.S. remote sensing sales.  
The number one user concern is cost of data. 
 
16 May 2003:  Government policy supports the industry by directing agencies to purchase commercial 
data, and to use government satellite data to meet only those requirements that cannot be serviced by 
the commercial sector. 
 
27 August 2004:  NOAA focuses on timeliness performance measures for license applications.  In the 
future, NOAA will expand these measures to include foreign agreements and license amendments.  U.S. 
government remains in a risk aversion mode.  The focus is on protection of intelligence sources and 
methods. 
 
2 February 2005:  The Committee was updated on NOAA’s effort to revise its regulations. As part of an 
effort to respond to the new commercial remote sensing space policy, NOAA is in the final stages of 
coordinating within the Department of Commerce. 
 
10 March 2006:  The Government hopes to transition the Landsat program from a series of 
independently planned missions to a sustained operational program funded and managed by a U.S. 
Government operational agency or agencies, an international consortium, and/or a commercial 
partnership.  The economic benefits of the system were questioned. 
 
15 March 2007:  The recommendation by ACCRES to eliminate the 24-hour restriction on distribution of 
certain types of remote sensing data is under consideration within the U.S. Government and a final 
decision is expected by next month. 
 
27 March 2008:  According to a 10-year industry forecast, data currency is continuing to increase in 
relative importance. 
 
7 October 2008:  A briefer pointed to an increasing preference towards smaller, lighter, faster missions 
for environmental monitoring, with climate change at the top of the earth observation agenda.  The 
future of the industry will be characterized by further consolidation and integration as companies look to 
tap into the large but fragmented service sector. 
 
8 October 2009:  NOAA issued a license for a synthetic aperture radar (SAR) satellite capable of 
producing 1-meter imagery for commercial sale.  About ten percent of NOAA’s spending is on 
commercial remote sensing data. 
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Appendix A 
 

Key Points in the Land Remote Sensing Policy Act of 1992 

This section contains extracts of text from the current United States law that governs 

operation of commercial earth observation systems. 

1. Section 2 (3).  “The national interest of the United States lies in maintaining 

international leadership in satellite land remote sensing and in broadly promoting the 

beneficial use of remote sensing data.”   

What it means:  U.S. companies can argue that it is a legal requirement to have better 

system performance than any non-U.S. system. 

2020 version:  No change needed.   

2. Section 2 (15):  “Development of the remote sensing market and the provision of 

commercial value-added services based on remote sensing data should remain 

exclusively the function of the private sector.”   

What it means:  After the failed 1980s attempt to privatize Landsat, the Congress did 

not support government help for commercial remote sensing companies. 

2020 version:  The text should be revised to cover formal public private partnerships, 

when it is in the national interest, because absent radical change in the industry it is 

wrong to presume that this sector could sustain itself without Government funds.   

3. Section 201(a)(2).  “In the case of a private space system that is used for remote sensing 

and other purposes, the authority of the Secretary [of Commerce] shall be limited only 

to the remote sensing operations of such space system.”   

What it means:  This is generally understood to mean that licensing applies to safely 

managing a spacecraft in orbit.  The law does not say that licensing also relates to the 

ability of a company to operate a ground processing system or data distribution 

network, but data handling is a factor in 15 CFR 960.  A company can obtain a license if it 

can prove that it has the ability to fly a satellite and maintain its health and safety.   

2020 version:  The ability of the Government to control or regulate the flow of 

commercial data needs clarification.  Otherwise, the term “operations” is open to 

interpretation.          
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4. Section 201(c).   “The Secretary *of Commerce+ shall review any application and make a 

determination thereon within 120 days of such application.”   

What it means:  This is a specific rule.  Companies complain that U.S. Government 

agencies take longer than this.  License requests considered precedent setting, such as 

for a 1 meter resolution SAR system, usually take longer than 120 days to process. 

2020 version:  Shorten the timeframe to 60-90 days change to demonstrate U.S. 

Government action to help make industry more competitive in the global marketplace.         

5. Section 202(b)(6).  “Any license issued pursuant to this title shall specify that the 

licensee shall comply with all requirements of this Act and shall notify the Secretary [of 

Commerce] of any agreement the licensee intends to enter with a foreign nation, entity, 

or consortium involving foreign nations or entities.”   

What it means:  The U.S. Government wants to know how U.S. companies are involved 

with foreign entities, especially if it involves foreign ownership.  The U.S. Government in 

general does not want to give a foreign entity rights to operate a satellite via a U.S. 

company’s license. 

2020 version:   This should focus exclusively on foreign ownership and potential sales to 

entities banned from purchasing U.S. goods.  Regulating data flows in this highly 

globalized sector inhibits commerce.   

6. Section 204.  “The Secretary *of Commerce+ may issue regulations to carry out this title.  

Such regulations shall be promulgated only after public notice and comment in 

accordance with the provisions of section 553 of title 5, United States Code.   

What it means:  This is the reason why 15 Consolidated Federal Regulation 960 is so 

important.  The public, not just companies seeking licenses to operate remote sensing 

systems, has a right to review and comment on any regulations that implement the law. 

2020 version:  The regulation should be significantly streamlined, mindful that at this 

point Google will be almost 25 years old.  Simply stating that the Government has a right 

to procure data pertinent for national security use, and retain it in a non-public archive, 

may be one way to allow for public and non-public archives.    

7. Section 507(a).  “The Secretary *of Commerce+ shall consult with the Secretary of 

Defense on all matters under this Act affecting national security.  The Secretary of 

Defense shall be responsible for determining those conditions, consistent with this Act, 

necessary to meet national security concerns of the United States and for notifying the 

Secretary *of Commerce+ promptly of such conditions.”   
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What it means:  DoD has a major role in deciding what commercial remote sensing 

systems are licensed to operate.  In fact, DoD’s view is arguably more important than 

the Department of Commerce.  This is why commercial systems that can also service 

DoD needs, as well as DoD’s foreign military partners, get much attention in the license 

review process. 

2020 version:  No change.  DoD would retain this authority in light of the vast amount of 

defense and intelligence funds invested in commercial systems. 

8. Section 507(b).  “The Secretary *of Commerce+ shall consult with the Secretary of State 

on all matters under this Act affecting international obligations.  The Secretary of State 

shall be responsible for determining those conditions, consistent with this Act, 

necessary to meet international obligations and policies of the United States and for 

notifying promptly the Secretary *of Commerce+ of such conditions.”   

What it means:  The Department of State has a major role in deciding what commercial 

remote sensing systems are licensed to operate.  The power granted in law is significant, 

especially for requests that involve potential sale of space or ground systems to foreign 

entities, or placement of parts of the licensee’s infrastructure in foreign territory.  

2020 version:  No change.  DoS would retain this authority because the United States 

will always have international obligations.  Since resource and environmental issues 

could become a much more important factor for diplomacy in 2020 and beyond, the 

DoS role in commercial imagery licensing would not be altered. 

Key Points in 15 CFR Part 960, Final Rule, Dated 25 April 2006 

This section contains extracts of text from the current United States regulation that 

governs operation of commercial earth observation systems. 

9. Subpart A:  “Of particular interest is the fact that the Act and these regulations apply to 

any person subject to the jurisdiction and control of the United States who operates or 

proposes to operate a private remote sensing space system, either directly or through 

an affiliate or subsidiary….a person is an individual who is a United States citizen, or a 

foreign person subject to the jurisdiction and control of the United States…or any other 

private remote sensing space system operator having substantial connections with the 

United States or deriving substantial benefits from the United States that support its 

international remote sensing operations sufficient to assert U.S. jurisdiction.   

What it means:   A license is needed if it involves processing the data and/or marketing 

it from facilities within the United States.  U.S. Government reviewers of license 
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requests tend to consider operating a remote sensing system to include both the space 

and ground segments. 

2020 version:  Some adjustment to this rule may be necessary because this already 

globalized industry will increasingly rely on web services.  Anyone inside the United 

States would be able to market data or services, and not be an “operator” of a remote 

sensing space system.      

10. Subpart B, Section 960.11.  “In furtherance of these obligations, the license contains 

rigorous conditions on the operation of a system, including the requirement that the 

licensee maintain operational control of its system from a U.S. territory at all times and 

incorporate safeguards to ensure the integrity of system operations.  In particular, it is 

important to note that the license requirement imposed on the licensee that it maintain 

operational control is an implementation of U.S. obligations under the United Nations 

Outer Space Treaty of 1967.” 

What it means:  The reason why licensing was originally linked to operation of a space 

system was potential U.S. Government liability for actions of a person or entity in the 

private sector.  The Department of Commerce has a requirement that operational 

control of the system must be based within the territorial jurisdiction of the United 

States.  This is also the reason why the U.S. Government pays close attention to the 

level of foreign investment in a U.S. company before granting a license to operate the 

system.   

2020 version:  This rule may need adjustment to align with increased U.S. Government 

activity regarding Space Situational Awareness, space debris mitigation and 

international collaboration in these areas.  

11. Section I – Annual Compliance Audit.  “An on-site audit shall be conducted at least 

annually, following issuance of a license, to confirm the licensee’s compliance with the 

national security, foreign policy, and international obligations of the United States and 

compliance with all other license conditions.” 

What it means:  Department of Commerce officials visit companies to review their files 

and facilities for compliance with U.S. law and regulation. 

2020 version:  No change likely because U.S. Government funds remain vital for success 

of the industry, and it is a condition of the license regardless of who is funding the 

system.  Verification is required.           
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12.  Section II – Twelve Months Before Launch.  “Submit operations plan for restricting 

collection and/or dissemination of Israeli territory to that which is no more detailed or 

precise than what will be available from non-U.S. commercial sources during the time of 

the licensee’s planned operations.” 

What it means:  The Kyl-Bingaman amendment to the 1997 Defense Authorization Act 

imposed strict limits on space-based imaging of Israel.  The best course of action for 

U.S.-licensed remote sensing system operators is to not image Israel. 

2020 version:   No change because political factors would outweigh any substantive 

argument.   

13. Section III – No Later Than Six Months Prior to Launch.  “Submit a data flow diagram 

which graphically represents the data flow from the sensor to final product delivery 

locations.” 

What it means:  U.S. Government reviewers are just as interested in details about data 

flow on the ground as they are about satellite operations. 

2020 version:  Change is needed because delivery via the Internet means the companies 

probably could not diagram their data flow to “final” locations, other than to www.   

14. Licensing of New or Advanced Systems.  “As a general matter, the license covers the 

end-to-end operational capability of a remote sensing space system’s ability to quantify 

information that includes, but is not limited to spatial, spectral, temporal, coherence, 

and polarization properties of reflected, transmitted, or emitted electromagnetic 

radiation.”  

What it means:  U.S. Government reviewers pay close attention to technical attributes 

of the satellite system and its sensor(s).  Performance limits may be imposed.  Licenses 

may be issued so that it can be operated at one level for all users, while reserving the 

full operational capability for the U.S. Government.  

2020 version:  No change because huge increase in defense funding for commercial 

systems from 2010 to 2020 arguably gives the Pentagon a stronger voice regarding 

license conditions.   

15. Licensing of New or Advanced Systems.   “In issuing licenses for synthetic aperture 

radar and hyperspectral systems, conditions or specific limitations may be placed, as 

necessary, on operational parameters, design characteristics, and data throughput due 

to national security, foreign policy, or international obligations.” 
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What it means:  U.S. Government reviewers can fundamentally affect the design and 

use of a remote sensing system.  The impacts may range from minor to major.  For SAR 

systems, geo-location accuracy is listed as a factor to be considered, as well as how the 

phase history data are protected from unauthorized use. 

2020 version:  No change.  The experience with TacSat-3 vis-à-vis Hyperion should give 

the Government enough information to determine what to license for commercial use.  

To adhere to a policy of U.S. leadership, however, comparison also needs to be made 

with EnMAP’s performance which should be similar to Hyperion’s.  The body of papers 

and presentations on Hyperion applications should be reviewed as a baseline for 

considering whether any proposed system with better spatial or spectral fidelity would 

pose national security concerns.   
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Appendix B 
 

Europe’s Evolving Approach  

 

Assessment 

In the 1980s, SPOT was successful in the United States because it was technically better 

than Landsat in terms of performance.  Moreover, SPOT gained initial attention because it was 

considered a threat to reveal secrets only detectable on classified American satellite imagery.  It 

spurred policy debates on what to do about high-quality images taken from space.  Aggressive 

marketing and publicity pushed by SPOT Image Corporation further advanced knowledge about 

the system and its products.   

In the 1990s, SPOT was initially successful because it was the best space-based system 

that could provide unclassified imagery to the U.S. military and coalition allies prior to and 

during the Gulf War.  The sale of a direct receipt capability to the U.S. Air Force also enabled 

SPOT to sell timely imagery to interested commanders.  By 2000, however, SPOT lost traction in 

the U.S. market because U.S. defense users had new access to commercial imagery from 

American sensors, specifically Ikonos that was launched in 1999. 

The greatest advantage for the newly formed Astrium GEO-Information Services will 

accrue from a marketing strategy based on the principle that the “sum of the optical and radar 

space-based and ground processing parts is greater than the whole.”  Promoting Pleiades, for 

example, in isolation as an optical alternative is not likely to gain traction, unless it guarantees a 

significant price break from other offerings. 

   The period 2010-2020 could be a rebirth for Astrium GEO-Information Services after ten 

years of competition from high-resolution U.S. commercial providers.  Success hinges on (a) 

successful launch of Pleiades 1 and 2; (b) successful capture of DEM customers from TanDEM-X; 

(c) successful launch of SPOT 6 and 7; (d) convincing the Astrium worldwide user community 

that multi-sensor service is key to their needs; and (e) maximum effort to further advance Pixel 

Factory capabilities.   

 The earth observation community is in a decade of data overload.  Customers will 

want to spend their money on solutions that are not skewed to collecting more 

information they are unable to use.   
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 Because Astrium GEO-Information Services arguably will have the most accurate 

commercial earth observation data on the market for users requiring dynamic 

service, the company can do very well with a goal of providing quality knowledge in 

a timely manner, not perfection.   

 

Specific steps that might illustrate the path of Astrium GEO-Information Services in this 

decade include: 

 

 Fulfill the 2005 pledge of the SPOT CEO to carve out a substantial share of the 

commercial high-resolution market that is a virtual monopoly of the United States.     

 

 Issue all promotional material to reflect the Astrium GEO-Information Services 

brand, including material that blends what users need to know about SPOT 6 and 7, 

Pleiades 1 and 2, TanDEM-X, and the Pixel Factory.     

 

 Ensure planning crossover in France and Germany for the successor systems to 

Helios 2 and SAR Lupe.  Both the optical and radar components of MUSIS may have 

commonality with Pleiades and the SAR Lupe / TerraSAR successors. 

 

 Deliver on all promises made regarding the global elevation data service, for both 

military and commercial users.  Protect gains made in obtaining market share for 

high-resolution optical imagery.    

 

 Morph the Pixel Factory so that it is known worldwide as the “geographic time and 

place” machine that provides ready-to-use data for any GIS.  Celebrate this moment 

20 years after the 1995 Franco-German aerospace merger.  

 

 Ensure that the Astrium GEO-Information Services Reference 3D archive has a 

complete DTED Level 3+ elevation layer, and orthoimagery to provide a world-class 

locational basis for all satellite imagery sources that lack ground control. 

 

 In 2011, celebrate the 25thth anniversary of SPOT.  Make it a joint effort of the 

French and German embassies in Washington so that it also celebrates German X-

SAR / SRTM / TerraSAR / TanDEM success going back to 1994.  

 

 Ensure that the Astrium GEO-Information product and service line is clear and 

understood, especially if products and services from Europe’s Global Monitoring for 
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Environment and Security (GMES) project are provided to the public at little or no 

cost, especially from the SENTINEL satellites.     

     

The Path to Success 

1990 was a defining year for Europe in this field because arms control monitoring 

concern caused decision makers to chart a course they believed could be supported by 

advances in satellite technology.  On 1 January 1990, the SPOT-1 satellite was only European 

imaging satellite in space.  It was joined within weeks by SPOT-2, and the first European Earth 

Resources Satellite (ERS-1) with a radar imagery sensor was planned for launch within one year.  

Nonetheless, the WEU set forth a vision that gave rise to what has become a broad, multi-

national, politically-supported European effort with diverse space-based capabilities.  The 

collapse of the Warsaw Pact did not dash European momentum toward a future in space 

independent of the United States, even though partnering projects were established in the civil 

space area, and were considered for national security purposes.  The need for an indigenous 

European means of treaty verification was driven by the sheer land area of the Warsaw Pact, 

and a political view that Europe had the technical ability to field satellites that support various 

users.          

Pre-1990 Impact of the SPOT Satellite 

For decades, France has held a leading role developing Europe’s presence in space.  

Steps were taken in internal French channels, and internationally as part of a major 

contribution to the European Space Agency (ESA) formed in 1975.  Dr. Pasco wrote in 2000 that 

“Commercialization of capabilities appeared very early in the planning process as the most 

convenient way to achieve a French or European space observation capability.”  The 1970s U.S. 

experience with Landsat civil program was positive, but what to do about the future of the 

program was uncertain.   

In September 1983, The Wall Street Journal called SPOT Image Corp. an “invader”.  

With aggressive marketing tactics, “SPOT is encroaching on the very homeland of a global 

monopoly enjoyed by the U.S. Government’s pace-setting Landsat satellites.”547  SPOT Image 

Corp., however, was not affected by the criticism, and used an ad with a simulated SPOT picture 

of Washington, D.C., noting that “…we’re launching a better way to look at your business.”548  

                                                           
547

 Arlen J. Large, French Company to Offer Satellite Images of Earth as U.S. Monopoly in Field Unravels, The Wall 
Street Journal, 9 September 1983.   
548

 SPOT Image Corporation, In October 1985, We’re Launching a Better Way to Look at Your Business, 1985.  
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Before launch it was called “the ultimate skycam” and the “next logical frontier for 

journalism.”549   

Even before the first SPOT satellite was launched, the French space agency approved 

production of SPOT 3 and 4.550  Agreements with distributors in 32 countries had already been 

struck, and a preliminary data evaluation program was organized to evaluate the data.  315 

responses from 48 countries were received to a data call.  Meanwhile, the SPOT Image Corp. 

workforce in the United States was eight, with an increase to 15 expected by the end of the 

year.   According to pre-launch price list information, a color print from SPOT at 1:100,000 scale 

was $515.00.551  Computer compatible tapes were priced at about three times more than 

prints.  In 1986, no fee was charged for programming the satellite.  Prices were listed as 

“subject to change.”   

SPOT had luck on its side when launched in February 1986.  The Ariane rocket was not 

yet reliable and failed four times in 18 tries since its first launch in 1979, including the launch 

prior to SPOT’s.552553  The Chernobyl reactor in the USSR exploded two months after SPOT’s 

launch, giving news organizations worldwide their best overhead view of the scene.554555  CIA 

Director William Casey commented on SPOT at a meeting of newspaper executives:  “Oh, I 

don’t think there’s anything we can do about it.  Anybody can go out and get whatever 

information they can get, the press and anybody else in any other country…”556557  A former CIA 

official reportedly said he was “…not used to seeing pictures like that outside the agency.”558  In 

2011, twenty five years after the accident, a satellite view of Chernobyl will be less relevant 

because Ukraine plans to open up for visitors the sealed zone around the site.559  

The SPOT project had positive publicity after launch.560561562563  Pictures taken by SPOT 

of the Soviet space shuttle and naval facilities gave an indication of potential use of the system 
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for military monitoring purposes.564565566567  SPOT marketing literature was graphic, including 

the SPOT Image Corporation’s quarterly newsletter, and other handouts such as “A New Era in 

Remote Sensing.”  French satellite builder MATRA ran an advertisement describing the satellite 

as “an image harvester…a new tool as yet unequalled in the world.”  SPOT photos were 

described as important in a full-page newspaper article.568 

 “In releasing these new, more precise views of the Earth, France whetted the news 

media’s appetite for imagery of this kind and also poached on the surveillance turf 

of the great powers.” 

 

 “The photos from SPOT are sharp…At times they reveal new strategic information…” 

 

 “SPOT photos have sex appeal because they disclose things that interest the casual 

observer:  factories, houses, boats, sometimes even planes and trucks.” 

The ability to see planes and trucks was important because in November 1988 the WEU 

debated whether to have an arms verification agency.569  This made sense because the 

Intermediate Range Nuclear Forces (INF) Treaty was realized in 1987.  The WEU Assembly 

considered a roadmap that by 1990 would include “a modest SPOT buying center in the region 

of [$15 million US dollars], but in terms of political investment would prove invaluable as a 

demonstration of European will.”   

The WEU paper used as a basis for considering a verification agency noted that imagery 

of different resolutions could be used for different verification tasks.  The paper included an 

“Example of imagery possible with SPOT-type satellites”, and an “Example of imagery from 

reconnaissance satellites.”  The comparative imagery was of Nikolayev, USSR.  The magazine 

Jane’s Defence Weekly claimed that it had “three exclusive pictures, taken by a satellite only 
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last month.”570  The source of the imagery was not stated.  Almost as a prelude to the 1988 

WEU paper, another image of the aircraft carrier was used as an insert on a SPOT image of a 

Soviet nuclear test site with an article by a Massachusetts Institute of Technology physicist who 

argued that arms control agreements can be verified.571     

The WEU debate championed the prospect of a joint European satellite verification 

system, noting that it “…could have great political significance.”  By setting up a European 

satellite monitoring agency, the WEU “…would be offering all its partners a coherent system of 

monitoring from space.”  Moreover, ties with the United States would not be weakened, but 

strengthened:  “Independent European analysis could well help, rather than hinder, 

transatlantic cooperation.”   

While Europe charted its own path on earth observation, a new U.S. National Space 

Policy was also released in 1988, near the end of President Reagan’s administration.572   The 

fundamental objective was space leadership, but the policy stated that “Leadership in an 

increasingly competitive international environment does not require United States 

preeminence in all areas and disciplines of space enterprise.”  This may have signaled that the 

United States was open-minded regarding space-related advances in Europe and elsewhere.   

March to May 1990 in Europe 

In the United States, the term “continuity” became a major focus in the earth 

observation lexicon due to debate on preserving Landsat after the 1980s failed attempt to 

privatize operation of the system.  Continuity was a tenet in Europe because earth observation 

could contribute to global transparency, and SPOT-2 had just been launched in January 1990.  

WEU officials gathered in Rome in March to discuss the use of satellites for monitoring 

disarmament associated with an evolving NATO-Warsaw Pact agreement on Conventional 

Forces in Europe (CFE; November 1990).  They set an enduring course on need for satellites.  

Having indigenous European assets was a central theme.573 

 WEU Assembly President Mr. Charles Goerens:  “If Europe wishes to retain control 

of its own security, it must certainly not move away from the Atlantic Alliance, but, 

as the United States Secretary of State called on it to do, it must be able to behave 

as a true partner.  It must have its own means of monitoring the deployment of 

armaments and forces in Europe and throughout the world.” 
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 Netherlands Minister of Defence A.L. ter Beek:  “At present the United States 

shares information obtained by its satellites in a number of cases.  For the last few 

years, however, it has become clear that the US intends to make greater use of its 

satellite surveillance capability for its own purposes.  Pleas in the US Congress to 

increase the number of satellites, each costing more than two billion dollars, are not 

welcomed with enthusiasm, given the budgetary problems in the US.” 

 

 Dr. Hans Eschelbacher, German Chancellory Office:  “The countries of Western 

Europe – and in particular the Federal Republic of Germany as an important member 

state of NATO, the EC, and the WEU – will be more dependent than ever in the 

future on having a secure and up-to-date information base of their own if they are 

to safeguard their politico-strategic, security, and economic interests as partners.  

Space-based observation may be a decisive prerequisite for this.”  

 

 P. Goldsmith, Director of Earth Observation at ESA:  “ESA, as the sole agency 

responsible for space activities at the European level, could be the natural 

framework to provide assistance and support to a European verification satellite 

program, should such a program be decided.”   

The WEU’s May 1990 publication of guidelines based on the symposium was a clear 

statement that European observation satellites would be central to European security.574   

 “It should not be forgotten that the antagonism of the East and West during the cold 

war…nevertheless had relative advantage of bipolar stability.  With this no longer 

being the case, the world will be a less orderly and sometimes even less secure 

place.”  

 

 “…Islamic fundamentalism, a declared enemy of the western industrialized and 

secularized world, is gaining importance among all nations along Europe’s southern 

border.  This fundamentalism, combined with ethnic and nationalistic ambitions and 

a still increasing arsenal of armaments, is beginning to constitute a serious threat.”   

 

 “While maintaining the alliance with the United States, Europe will have to pull 

together and respond to the new challenges.  Only then will it be able to play its part 

and guarantee its security in a changing world.” 
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 “With an apparently growing need for monitoring by satellite, for a number of 

reasons, Europe, notwithstanding the existing capability in the United States, should 

have its own observation satellite system.” 

 

 “Observation by satellite on a world-wide scale will be one of the key elements in 

future security measures because it allows the development of threats to be 

followed autonomously.  Europe cannot rely only on the means of verification 

written into arms control treaties.” 

 

 “Opponents of an autonomous European observation satellite capability always 

refer to the existing American means which, it is said, will always provide the 

European allies with the information they require.  Without blaming the Americans, 

it should be observed here that they only provide their satellite data up to a certain 

point.” 

 

 “The United States is understandably reluctant to share with its allies extensive 

information obtained from its satellites so as to not compromise its capabilities in 

this field.  This has been demonstrated time and again.  Whenever the United States 

has wished to denounce important events or developments in unfriendly territory 

which no doubt had been observed in detail by their own satellites, it has always 

made use of SPOT images…” 

 

 “The complete European dependency on United States satellite data was quite 

embarrassing for some European governments during the INF crisis.  The fact that 

information obtained from satellite data was provided by the United States, 

considered to be a biased party in the debate, did not help to calm down heated 

emotions.  There can be no doubt that in this case an autonomous European 

observation satellite would have facilitated a rational debate.” 

 

 “For Europe, equal partnership with its American allies requires an autonomous 

observation satellite capability in order to enable it to co-operate on equal terms 

with the United States.” 

The technical capabilities needed to address the WEU aspirations were described as a 

full-scale system with day-night, all-weather capability, including optical, multispectral, and 

radar sensors.  Fielding an optical system was not deemed a barrier because the forthcoming 

French Helios satellite had an “alleged” resolution of about one meter.   Fielding a radar system 
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suitable for verification purposes would be more difficult, but UK official noted that studies in 

ESA pointed to using a steerable phased array antenna to provide “spotlight” mode imagery 

with much higher quality than expected from ERS.   

1990:  Possible Partnership with U.S. Companies 

 The National Security Strategy of the United States in March 1990 called for greater 

sharing of global leadership and responsibilities, and support for economic, political, and 

defense integration in Western Europe.  Against this backdrop, U.S. companies eyed possible 

partnerships in Europe. 

 A U.S. company gave a briefing to WEU officials including comments on the WEU’s 

May 1990 guidelines based on the Rome symposium.575  The U.S. firm estimated 

that the cost for a complete earth observation system with one-meter optical, and 

five-meter SAR satellites would roughly cost about $1 billion US dollars per year over 

15 years.  One of the company’s main points was that “An all European system will 

be significantly more expensive than a joint European-U.S. program.”  Whether this 

assertion was correct is a moot point because a joint program was not realized.   

 

 Another U.S. company was approached by a German company about a possible joint 

effort to build an optical satellite imaging system.576  The idea could have led to joint 

work to field a 1-2 meter resolution system.  The cooperation was not realized.   

 

 Meanwhile, German industry continued to work on optical satellite technology.  

German technology has now advanced to the point where a system called Hi-ROS is 

now possible, with a resolution of 0.5 meters.577   The German government would 

decide whether to go ahead with the project.   

1991:  The Persian Gulf War 

The 1991 Persian Gulf War gave SPOT imagery a chance to be relevant in planning for, 

and execution of military conflict.  United States Air Force Lt. General Charles A. Horner said 

that “the accuracy of the SPOT satellite imagery was an invaluable asset to the offensive air 

campaign.”578  According to a 2001 book on commercial observation satellites, between 1986 
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and 1991 SPOT reported average annual revenue growth of 42 percent.579   An author who 

worked on long-range planning issues noted in October 1991 noted that “new sources of 

imagery will emerge over the next twenty years.  The European Space Agency’s earth resources 

satellites will be able to produce high resolution imagery, and will be able to image at night and 

through cloud cover, a capability not possessed by most current satellites.”580    

 The Gulf War also gave impetus to France’s national reconnaissance efforts.  Defense 

Minister Pierre Joxe bemoaned the reliance on American intelligence during the war:  “What is 

the point of carrying a big stick if you are blind?”581  One year later on French television, Joxe 

said that France would not have capabilities comparable to America for a long time, but “we 

must not forget that during the Gulf war the Americans and allies used SPOT pictures.”  

Developing a military satellite was necessary because modifications to SPOT would not 

suffice.582583  Moreover, France was not alone in thinking about indigenous satellites. 

 Italian industry considered radar satellites for civil and defense applications, 

resulting in 1996 government funding for a national earth observation program, and 

later the COSMO-Skymed system as a core element.584585586587588589  

The Gulf War and Warsaw Pact collapse also altered the American intelligence 

enterprise.590  According to a statement by Director of Central Intelligence Robert M. Gates, 

“…the world has turned upside down.”591  He noted that “One of the most difficult areas for us 

to address was that of imagery…It is a critical capability but one that has been identified 

repeatedly in post-mortems of Operation Desert Storm…I appointed a task force *which+ 

concluded that we needed a National Imagery Agency.”  This led to the 1996 creation of what is 

now the National Geospatial-Intelligence Agency.      
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1991-1993:  The European Union Satellite Centre 

 European aspiration for a space-based monitoring capability led to the June 1991 

creation of the European Union Satellite Centre near Madrid, Spain.592  The Council of the 

European Union terms the EUSC “…essential for strengthening early warning and crisis 

monitoring functions”.593  The Centre’s mission is to provide “material resulting from the 

analysis of satellite imagery and collateral data.”  Article 21 made provision for non-EU 

European NATO members to submit requests for imagery analysis, but there was no provision 

for cooperation with the United States.  When inaugurated in April 1993, however, WEU 

Secretary General Willem van Eekelen left room for cooperation because European autonomy 

would increase the odds for a balanced partnership.594   

 “The activities of this new body must be seen as the first stages of a much bolder 

project to be carried out in the next century.  Indeed, the planned establishment of 

an independent European space-based observation system is consistent with the 

strengthening of the European pillar of the Atlantic Alliance, as foreseen in the WEU 

Maastricht Declaration.  It is intended to develop a new autonomous system for the 

benefit of all concerned.  The possibilities for future cooperation between the 

Centre and other corresponding bodies, particularly in Europe and in the US, on the 

basis of a balanced partnership, will remain high on our agenda.”   

Part of the cooperation was established in a 27 April 1993 Memorandum of Understanding 

between the Helios partner countries and the WEU that enabled the Centre to gain access to 

Helios imagery on 3 May 1996, according to WEU summary on the Centre’s history.   

1994:  Possible Partnership with the United States…and a Russian Overture 

The U.S. military did not forget SPOT’s value.  The first transportable SPOT ground 

station was delivered to the U.S. Air Force just weeks after the U.S. Government released a new 

policy on commercial remote sensing.595  Within a month, the Deputy Secretary of Defense 

wrote to the chairman of the President’s Foreign Intelligence Advisory Board recommending 

cooperation with allies in space-based reconnaissance, noting the possible advantage of cost 

sharing.596   

 “…the Intelligence Community has been much too cautious in giving our NATO allies, 

Japan, and others access to and a role in space based surveillance, reconnaissance, 
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and SIGINT.  Initiatives in these areas will strengthen the alliance, spread the cost of 

these expensive systems, and most importantly, avoid the risk that other countries, 

notably France and Germany will develop their own satellite technology and 

systems.”   

The general idea for collaboration had merit because at the time neither France nor 

Germany had a reconnaissance satellite.  SPOT had proven its utility, but by the end of 1994 it 

was still a separate program from the classified French Helios satellite project.  French Defense 

Minister Leotard announced that Helios 2 was in the definition phase with a projected launch 

for 2001, but a media report suggested it could be “doomed” for budget reasons, especially 

since space promoter Pierre Joxe was no longer leading French defense.597  Leotard kept Helios 

alive, and projected that a new Franco-German agency would one day manage a joint satellite 

program; “…what is Franco-German today will be European in the future.”  France’s Prime 

Minister Balladur stressed on 30 November 1994 to the WEU Assembly the importance of such 

cooperation. 

 “This is an operational, technological, and industrial project which will emancipate 

Europe in some measure in the matter of space reconnaissance.  I say emancipate 

deliberately.  I discussed this subject yesterday evening and as late as this morning 

with Chancellor Kohl at the Franco-German summit just held in Bonn.  I have every 

hope that the determination of our two countries will enable Europe towards 

equipping itself with the operational resources that it lacks.”598   

Prospects for cooperation with the United States were unclear, and Helios was well 

along in development.  Moreover, a German newspaper argued that the country needed an 

independent capability to provide unfiltered information.599  The author claimed this was the 

intent of a 1994 White Book on defense in Germany.          

 “For the early recognition of regional crises…and to defend its interests in 

developing joint action plans within alliances and the United Nations, the federal 

government requires an accurate, up-to-date view of the situation.”     

Russia also seemed interested in an imagery partnership with Europe.  Russian Foreign 

Minister Kozyrev offered to provide satellite intelligence to the WEU.600  His proposal was to 

“provide on a commercial basis the WEU Satellite Centre with photo information from our 

satellites.”  The landscape for a European future in space reconnaissance was complicated, but 
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momentum for an autonomous capability was clearly established as French funding for SPOT 

and Helios increased.601   

European Aerospace Merger; U.S. Cooperation Attempt Fails 

 1995 was a pivotal year for French earth observation projects, and transition to Franco-

German cooperation in this field in lieu of cooperation with the United States.602603  In May, a 

U.S. official conveyed to the WEU Assembly the “…readiness and eagerness to increase the 

level of cooperation between the United States, WEU, and all of our Atlantic partners with 

regard to space systems.”604  Nonetheless, there were many subsequent press articles on 

prospects for Franco-German satellite cooperation.  The French press claimed that Aerospatiale 

wanted an alliance with Germany’s Deutsche Aerospace (DASA) to win back some ground lost 

to the United States.  Helios 1A launched successfully in July.  Technology Minister Francois 

Fillon said “…we are putting in place the machinery that will enable Europe one day to have a 

true European security policy, so it is a considerable development.”605   

 In July, French press indicated that an Aerospatiale-DASA merger was subject to a 

pledge by Germany to join the Helios 2 project.  But, it was a complicated political decision.  

 “Diplomats said Bonn is more interested in an advanced 24-hour, all-weather radar 

satellite, tentatively dubbed Osiris or Horus, which would be launched around 

2005.”  Moreover, “Paris has been pressing the Germans to choose the European 

project over an offer from the U.S. firm Lockheed Martin to buy its own spy satellite 

for $500 million, less than half the cost of Helios.”606 

 

 “When it comes to observation from space, Germany is the standard partner with a 

view to European defense, and area in which it could play a more active role.  

However, this partnership is no easy matter.  First, because the United States is 

inviting Bonn to join forces with it by offering it a rival system that is up and ready to 

run.”607 

 

 “…There will be money for Helios only if French participation in Horus is assured.”  

Moreover, “The alleged commercial success of the French SPOT program is probably 
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also based on a bookkeeping trick.  Neither the acquisition cost nor the high 

expenditures for development are taken into account.  The revenues for SPOT 

pictures just about cover current costs.  The development expenditures for the 

civilian SPOT satellites can hardly be separated from those for the military Helios 

series.”608   

 

 “If the Paris government has its way, Bonn will soon have to participate in the 

French photographic satellite Helios 2.”609   

 

 “Germany is considering buying a Lockheed Martin optical spy satellite, and later 

joining France in a future radar-equipped spy satellite, German officials said.  The 

Lockheed Martin proposal is less expensive for us, but we want to establish long-

term relations with France in a radar satellite.”610 

 

 There was little chance the United Kingdom would work with France on Helios 2 

because “…the British government feels that Helios is very expensive and not 

particularly advanced.  In addition, intelligence officials believe that the relationship 

with America and its vast spy network is much more important than forging new 

links with Europe.”611   

Discussions continued for months about possible Franco-German aerospace 

cooperation.  Expectations were that Germany would join the Helios 2 project, with German 

leadership retained on the Horus project as a quid pro quo.612  A second U.S. company offered 

two optical satellites for about $300-350 million.613  On 7 December, after a summit with 

President Chirac of France, Chancellor Kohl of Germany told the press that “There has hardly 

been any other summit at which we have reached as many decisions as we have here in Baden-

Baden.”  Claimed achievements included a deal on the Helios satellite project, and a satellite 

industry merger.   

 Aerospatiale’s president stated that the joint decision was very important for the 

structure of the European defense industry.614  The DASA chairman said the decision 

provided “…the conditions for progressive integration of the aeronautical, space, 

and defense industries in Europe.”  He thought it was an important step toward an 
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autonomous European security structure.  Aviation Week wrote that the “Franco-

German deal heralds an autonomous security structure for Europe and bolstering of 

the continent’s crisis-ridden aerospace industry.” Germany’s Soldat and Technik 

magazine said that pooling was necessary to be competitive in the marketplace.   

1995 was also pivotal for SPOT in the United States because it began to lose 

momentum.  Sales to the Department of Defense generally declined and flattened after the 

1994 U.S. Government decision to encourage the growth of a commercial imaging industry.615  

A media report stated that “The new technology will make for publicly accessible pictures at 

least 10 times clearer than those from today’s best-resolution private system, the French SPOT 

satellites.”616  The positive 1980s press reporting on SPOT as new technology was gone due to 

prospects for new U.S. commercial satellite systems.617   

The Franco-German aerospace merger had bumps along the way.618  In 1997, Germany 

did not have funds for Helios 2, so France went ahead with the system alone.619  Similarly, due 

to budget concerns, France abandoned plans to help Germany to build the Horus radar 

satellite.620621  A spokesman for DASA in Friederichshafen, Germany, noted that “…everyone 

agrees the future commercial competition in satellites is not between the Europeans, but 

between Europeans and the Americans.”622   

The imagery competition entered a new phase with the successful 1999 launch of the 

commercial IKONOS satellite by the U.S. firm Space Imaging.  The competition, however, was 

limited to optical sensing, not radar imaging systems.  Canada’s first radar satellite was 

launched in 1995 on a U.S. rocket, in a partnership that provided data to the U.S. at no cost.  A 

copy of the first Radarsat-1 image was published on 1 January 1996.623  U.S. firms wanted to 

operate SAR systems for commercial purposes at least as capable as a future Canadian satellite 

called Radarsat-2, but were barred from doing so because DoD recommended a 5 meter best-

resolution limit.624  There was little apparent reason for concern by U.S. companies, however, 
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because the Government of Canada decided in June 1999 that legislation was needed to control 

imaging satellites.625 

 “As modern remote sensing satellites can produce imagery whose quality 

approaches that obtained from specialized intelligence satellites, we must ensure 

that the data produced by Canadian satellites cannot be used to the detriment of 

our national security and that of our allies.”   

Canadian sentiment soured within weeks, however, because it seemed that American 

rules would determine the capabilities of Radarsat-2, and how it could be launched, resulting in 

increased cost and reduced performance.  Industry Minister John Manley ordered the makers 

of Radarsat-2 to take their business for satellite parts to Europe.626627  He accused the U.S. 

Government of illegally applying U.S. rules to Canada --“We’re going to work on a European 

solution.”  Meanwhile, the Canadian military was reportedly investing in a way to receive “vital” 

information from secret U.S. satellites.628629   This showed that cooperation and competition in 

earth observation takes place at the same time.       

  The dispute between the United States and Canada had no apparent impact on plans in 

Italy to field the Cosmo-Skymed system comprised of four radar satellites.  According to a 1997 

brochure by Alenia Aerospazio, the future Cosmo radar satellites would have a 3 meter 

resolution, similar to Radarsat-2, and better than DoD’s preferred 5 meter limit.630   

2000 – 2004:  Franco-German Imagery Advances, and EU Security Strategy 

Against a backdrop of emerging U.S.-European commercial imagery competition, the 

successful February 2000 Shuttle Radar Topography Mission (SRTM), flown jointly by NASA and 

the National Imagery and Mapping Agency (NIMA), was a good example of U.S. teamwork with 

German aerospace.631632  But, another attempt at Franco-German cooperation emerged from a 

June 2000 summit in Mainz, Germany.633  According to Reuters, the countries “…agreed to 

cooperate on a spy satellite system that would cut Europe’s reliance on U.S. military 

intelligence and revives an idea previously shelved as being too expensive…This bilateral 
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initiative creates the basis for a European reconnaissance system that is open to other 

European partners.”     

The SRTM mission used a technique called Interferometric SAR to take images 

simultaneously from two antennas, thereby creating an elevation map of the world.634635636  

The technique was based on two Shuttle Imaging Radar (SIR-C) missions flown in 1994, also 

known as X-SAR, because the missions involved both C-Band and X-Band collection.  German 

aerospace was involved in the X-SAR portion.  German officials planned to use the X-Band 

success as a “springboard toward a commercial imaging system called TerraSAR.”637   

The SRTM mission cost $142 million, according to NASA.638  The X-SAR portion cost $40 

million.  A post-mission paper co-authored by NASA, the German Space Agency (DLR), and 

university experts called the dataset “revolutionary.”639  They stated that “SRTM was an 

example of engineering at its best; it marked a milestone in the field of remote sensing.”  What 

the paper did not say is that it gave German engineers more confidence that the future 

TerraSAR-X commercial satellite system would be viable.   

 In 1997, well before the SRTM mission, an article in a German magazine claimed that 

a third flight of X-SAR was a priority because Germany holds a leading position in the 

field of radar technology that entails exceptional civil and commercial prospects.640   

 

 According to DLR, TerraSAR-X was begun in September 2001, about 18 months after 

the SRTM mission, which was also roughly the end of the data processing period, 

according to NASA.641   

 

 TerraSAR-X was described by DLR as “A national, operational science satellite with 

commercial potential.”  And as “…the scientific / technological continuation of the 

highly successful national missions X-SAR (1994) and SRTM (2000).”  A headline in 
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2002 termed the system a test of public-private satellite partnerships.642643  Radar 

imaging was a high priority in Germany.644645     

On 10 April 2001, according to a newspaper, the United States was on a path to spend 

$25 billion on a new generation of spy satellites called the future imagery architecture.646   The 

Daily Telegraph in London reported that the United Kingdom wanted to be part of the project, 

noting that participation would ensure that some “jobs come to Britain.”  With regard to 

commercial imagery, The Economist reported that “High launch costs, and the fact that the 

biggest customers for high-resolution imagery are governments, are likely to sustain the cozy 

relationship between commercial satellite operators and the military.”647  Nonetheless, 

according to French defense analyst Francois Heisbourg, the pooling of information from Helios 

2 and SAR Lupe would be “enough to keep the Americans honest” in telling other governments 

what satellites see in a crisis.  France also considered lowering security restrictions on Helios 1 

imagery, and adjusting the price to reflect the availability of high-resolution data from the 

commercial Ikonos satellite.648   

Franco-German national earth observation programs moved ahead against a backdrop 

of rising EU interest in a more coherent approach.  A December 2001 report from the European 

Commission to the Council and European Parliament concluded that due to “…competitive 

pressure coming from other regions of the world, the European space actors cannot afford to 

address issues in a dispersed and fragmented way.”  The report stated that “a major challenge 

lies in the coordination of the various emerging national, intergovernmental or international 

initiatives and their resulting capabilities.”  One such initiative is the EU’s Global Monitoring for 

Environment and Security (GMES) project.  According to the 2001-2003 EC Action Plan for 

GMES, “by mobilizing scientists, industrialists, and politicians and the full range of satellite and 

terrestrial observation technologies…Europe will have its own genuinely autonomous 

surveillance capability.”649650  The future satellites in this project are named Sentinel.  According 

to ESA summary information on the Sentinels, they will complement, not replace or duplicate 

national satellite initiatives.651  The first two satellites will have imaging payloads.         
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The SPOT 5 commercial satellite was launched on 2 May 2002, just two months after 

ESA launched ENVISAT as the successor to ERS-type satellites.   SPOT Chairman and CEO Jean-

Marc Nasr said that SPOT would, by mid-2003, be able to produce geo-referenced ortho-images 

“automatically, quickly, and cheaply.”652  He also stated that “we are working with InfoTerra…to 

leverage our respective offerings and create commercial synergies.”  This was an indication that 

combinations of optical and radar imagery can service an array of applications.   

SPOT 5 was not designed as a direct competitor for American one-meter resolution 

commercial satellites, but it provided a 2.5 meter resolution capability, with a 60km wide 

swath, and stereoscopy.  The French Institut Geographique National called SPOT 5 “a perfect 

tool for mapping.”653  Before SPOT 5 was launched, the U.S. company DigitalGlobe agreed to 

pay SPOT Image Corp. $50 million over six and one-half years for exclusive rights to distribute 

SPOT products and services to the U.S. agriculture and defense markets.654 

 DigitalGlobe’s CEO said “…we must be able to partner with market leaders to 

provide product options for our customers.”655  Within one year after launch, SPOT 5 

caused a 48 percent increase in revenue for the SPOT company.656   

 

Within weeks after the SPOT 5 launch, France and Germany agreed at a summit in 

Schwerin on a common military satellite-supported optical and radar reconnaissance system;  

“The combination of the two systems should contribute to the creation of a satellite 

reconnaissance system for the EU, independent of the United States.”657  The Franco-German 

bilateral deal did not, however, foreclose the possibility of including NATO states in light of a 

Spring 2002 idea to explore multinational satellite cooperation that could be considered at a 

November 2002 NATO Summit in Prague.  This fleeting opportunity came about because 

European satellite monitoring of CFE treaty limited equipment east of the Urals would be 

possible with Helios 2 and SAR Lupe.  Although France was in the vanguard of European 

observation satellite efforts, Germany needed a radar satellite due to lack of U.S. support 

during the Kosovo conflict, but “privileged” UK access to imagery from U.S. spy satellites made 

the British reluctant to develop national or European observation satellites.658659 
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Although Helios 2 and SAR Lupe were not factors in NATO’s Capabilities Commitment 

discussed in Prague, the line of the EU toward the United States was clearly stated in the 

European Security Strategy published in December 2003.660  The key premise is that U.S.-

European ties benefit from a capable Europe.   

 “The transatlantic relationship is irreplaceable.  Acting together, the European Union 

and the United States can be a formidable force for good in the world.  Our aim 

should be an effective and balanced partnership with the USA.  This is a reason for 

the EU to build up further its capabilities and increase its coherence.”   

By the end of 2004, the SPOT CEO said that “…we will continue to increase resolution 

while maintaining the largest possible scene size, and we will still give the fastest response for 

users.  The high resolution Pleiades constellation will gather top quality images at 0.5m 

resolution, comparable to any on the market today or in this decade, and we will provide 

unrivaled access to imagery and the information contained within.”661662  This projection was 

only months after the integration phase for TerraSAR-X began at Friederichshafen, Germany.663  

According to the magazine, in early 2004 InfoTerra chose SPOT “…as the sole agent for the sale 

of all products and services derived from TerraSAR, particularly in countries where SPOT Image 

has channel partnership agreements.”     

 Satellite experts at the German Space Agency (DLR), in a 2004 perspective on earth 

observation satellites and services for the next decade, wrote that InfoTerra GmbH 

was “…in negotiation with several international customers for direct data reception 

in their respective countries.  Experiences with marketing partners such as SPOT 

Image contribute to the globalization of such national missions.”   

DLR was correct that globalization in earth observation was well under way.  An easy 

way for the public to use satellite imagery was near at hand.  In October 2004, as consolidation 

of the SPOT InfoTerra product line took shape, the company Google in the United States 

acquired a company called Keyhole.  Keyhole owned a huge library of satellite imagery and 

developed 3D imagery display services.664  By Spring 2005, Google offered a new service called 

Google Maps.  Using Google, users can view either images or maps.  Google’s products became 

part of the geospatial technologies market, estimated in 2005 by the United States Department 

of Labor to have annual revenues of $30 billion.   
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 Germany’s TerraSAR-X and Italy’s Cosmo-Skymed radar satellite projects were well 

underway when the first European Space Council meeting took place on 25 November 2004.  

According to ESA’s website, the then chairman of the EU Competitiveness Council stated that 

“Space technologies and applications will help Europe to reach its common goals in the field, 

i.e., competitiveness, environment, and security.”  The EU Commissioner for Enterprise and 

Industry noted that “The industrial dimension of space is key to increasing the competitiveness 

of European industry.”665666  According to an article by DLR with a ten-year perspective on earth 

observation, resources for preparatory studies for GMES were released in September 2004, and 

future hyper-spectral imaging satellite called EnMAP would be studied.667  Such studies took 

place against the reality that satellites called Pleaides, RapidEye, TerraSAR-X, and Cosmo-

Skymed would be launched.  The authors noted that the political focus of GMES, and the 

European Defense and Security Policy, would “drive and amplify” demand for earth observation 

data of various types.  With the political framework in place, the authors argued that “…the 

European [earth observation] market becomes very attractive for both service suppliers and 

customers.”        

2005 - 2009:  The Rate of Change Accelerates 

European earth observation satellite efforts gained quick success when Helios-2A 

became operational in April 2005.  Images from flight acceptance testing had “stunning clarity”, 

including images of Las Vegas, Nevada.668  A magazine claimed to have access to the images, 

but could not show them to readers because they were classified.669  Some weeks later, it was 

reported that the high resolution thermal infrared sensor had provided operational images.670  

The satellite produced optical images claimed by the French Defense Ministry to be several tens 

of centimeters in resolution.671  The French Joint Defense Staff later confirmed that the satellite 

was also producing better-than-expected infrared imagery.672  According to Colonel Christophe 

Morand, “The infrared feature has been a real success…we have been able to evaluate many 

industries that make extensive use of cooling systems.”  The news about Helios 2 was good 

news for SPOT because the post-Helios 2 satellite system to be deployed by 2015 “…will bear 
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strong resemblance to the civil-military Pleiades satellites to be launched in 2010 and 2011, but 

will have a sharper ground resolution.”673   

As the new Helios-2A settled into service, the SPOT company gained the rights to 

market South Korea’s Kompsat-2 data outside of Korea, the Middle East, and the United States.  

SPOT Chairman and CEO Herve Buchwalter projected that gaining a foothold in the very high 

resolution market would be a major challenge, but that there is “…huge potential for combining 

optical and radar data in many application areas.  The TerraSAR-X satellite will give us the 

chance to offer customers a really comprehensive range of products and services.  This unique 

capability will further consolidate our market position.”674   

 InfoTerra Germany projected in March 2005 that the SAR earth observation market 

was about $60 million, roughly about 15 percent of the overall spaceborne earth 

observation market. 

 

 Combining datasets seemed to be the wave of the future.  In November 2005, the 

EU Commission’s spokesman for industrial policy, in announcing the pilot state for 

GMES, stated that the project is intended to exploit assets belonging to individual 

nations.675  Nations would retain control of their satellites, but collected data would 

be shared.   

SPOT’s corporate mission as of 2006 was “To deliver satellite imagery and geographic 

information solutions to private and public sector worldwide.”  The transition would take the 

company from providing products to the scientific community in the 1980s, to providing 

imagery to governments and the commercial market over 20 years later.  Whereas 19 percent 

of the company’s 2005 revenue was gained in North America (70 percent of this from defense 

and intelligence), 39 percent was gained in the Asia-Pacific region.  This strategy was presented 

just before the May 2006 announcement that DLR and Astrium would cooperate on the 

TanDEM-X satellite, according to German press reporting.  The mission would be to generate a 

“…worldwide, consistent and homogeneous terrain model with no discontinuity at regional or 

national borders, and no inconsistencies resulting from different measurement protocols or 

measurement efforts staggered in time.”  The satellite would cost $110 million, only three 

times more than X-SAR flown on the Space Shuttle in 2000.   

 TerraSAR-X was launched into space in June 2007, and the TanDEM-X project was 

well underway.  The first of five successful SAR Lupe German military radar imaging 

satellites was launched in December 2006 (the final satellite was orbited in July 
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2008).  Moreover, the first Cosmo-Skymed satellite was also in space.  According to 

German media reporting, Colonel Reinhard Pfaff said SAR Lupe was a “quantum leap 

in the acquisition of information.”676677     

The variety and number of satellites launched by French, German, and Italian industry 

went from virtually none between 2000 and 2005, to several in the last five years.678  This rapid 

expansion was one of the reasons that six European nations began work in mid-2007 on ways 

to coordinate future space-based reconnaissance systems, such as sharing imagery from 

multiple satellites, in a project called Multi-national Satellite Imaging System (MUSIS).679  This 

meant that data sharing paradigms were being examined within both the GMES and MUSIS 

projects.  The capability to process and share imagery among several nations would be core to 

MUSIS. 680681  

2008 was a significant year regarding earth observation programs in Europe as a whole.  

The Germany firm RapidEye AG launched a fleet of five, innovative small commercial satellites 

designed to quickly monitor change to vegetation, especially crops.682  Dr. Ray Williamson 

wrote that the approach “…could well revolutionize the business of remote sensing.”683  ESA 

signed contracts for two Sentinel observation satellites for GMES.684  Atrium Services decided to 

take over the 41 percent share of SPOT held by CNES.685686  This would give Astrium Services an 

ability “…to develop an integrated strategy for the full range of earth observation services and 

applications, along the entire geo-information value chain, according to Astrium CEO Eric 

Beranger.  This move aligned with a White Paper on defense produced in June 2008 that 

recommended giving “great prominence” to space intelligence.687688  Prime Minister Francois 

Fillon said that the White Paper “…gives a central role to capacities of reconnaissance and 
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anticipation.”  This would result in a budget for space of about $500 million in 2008, increasing 

to $1 billion in 2020.689   

The EUSC reported in 2008 that acquisition of satellite imagery is a prerequisite of the 

Centre’s work.  The Centre claimed that it “greatly improved” its access to imagery from 

commercial and governmental sources.  Although commercial sources comprised the largest 

share of imagery used by the Centre, “…governmental imagery is very important to EUSC…and 

guarantees European autonomy.”   

The importance of coordination across civil and defense earth observation programs 

and ground-processing gained increasing prominence in 2008.  According to a vision statement 

on European Space Policy by the EU Council’s Competitiveness Council on 26 September, the 

vision called for improving synergy between civil and defense space programs.      

 Consolidation requires much attention to processing data from multiple sensors in 

an efficient, timely manner.  A product called Pixel Factory by InfoTerra France is a 

solution for the problem of too much imagery.690691692  The Pixel Factory is a product 

to process data from many sensors.  This digital geo-production processing capability 

is described in marketing literature as “The Next Generation Solution for Industrial 

Geo-Production”.   

 

 Recommendation 830, adopted by the EU Assembly on 3 December 2008, stated 

that 40 percent of the MUSIS budget is devoted to the ground segment because 

“…even the best-performing satellite architecture is useless without an equally 

efficient ground segment to receive the images.”693   

 

 The MUSIS plan was ratified on 5 March 2009, and would involve the European 

systems to succeed Helios 2, SAR Lupe, Italy’s Cosmo-Skymed, and Pleiades in about 

the 2015-2017 timeframe.694  MUSIS is consistent with the EU’s December 2008 

report on implementation of the 2003 European Security Strategy, i.e., “…to be still 

more capable, more coherent, and more active.”   
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 Strengthening space capabilities for military missions was mentioned in the 

December 2008 report on Strategy implementation.695  This task is assigned to the 

European Defense Agency (EDA).  According to EDA, one of the tasks in MUSIS is to 

seek synergies with civilian earth observation programs, in particular with GMES.696     

 In the past year, the rate of change continued to accelerate.   The future SPOT 6 and 7 

satellites, along with Pleiades, and TanDEM-X “…will give Astrium a fleet of imagers and a 

portfolio of geo-information services unparalleled in the industry.”697   The challenge for the 

future is to align a major increase in collection capacity with processing output to service high, 

medium, and low-resolution needs.  In 2008, revenue at SPOT was about $150 million, an 

increase of almost $100 million since 2002.  The upside potential is significant because sensor 

diversity provides alternative data sources and solutions.   

 Increased product accuracy and timely delivery of solutions will be expected by 

commercial and military users.  Because a Pleiades replacement will be needed by 

about 2015 or soon thereafter, commonality between the replacement system and 

Helios 3 seems likely.  Helios 3 may be comprised of three satellites, including one in 

a lower orbit to maximize resolution.698    

 

 In June 2009, TerraSAR-X marked two successful years in orbit, according to an 

Astrium press release.699700701  “What has been particularly impressive is the 

outstanding geo-location accuracy of better than 0.5 meters.  This allows fully 

automatic, pixel-accurate superposition of two images of a scene acquired at 

different times.”  

 

 French military space spending is on path to increase about 8 percent per year, and 

ESA signed more contracts for GMES-related earth observation satellites.702703704705 
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 In November 2009, ESA member states approved the Sentinel Data Policy that 

ensures free-of-charge access to all Sentinel data.706707  One year later, European 

ministers voiced support for GMES even though funds are lacking.708     

2010 and Beyond 

European nations individually and collectively have a bold range of commercial, civil and 

military earth observation satellite projects.709  European political, industrial and commercial 

interests all know the importance of success.  The satellites already in space and in 

development have spatial and spectral features that can service a wide variety of users, but the 

earth observation community is in a decade of data overload.  Customers will want to spend 

their money on solutions that are not skewed to collecting more information they are unable to 

use.  For this reason, advances made in ground processing and product line may be far more 

important than the satellites.     
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Appendix C 
 

Japan’s Evolving Approach 

 
Assessment 

The 1980 U.S. intelligence judgment that Japan would become a competitor in 

commercial imaging did not give a timeframe.  In retrospect, the competitive threat was not 

imminent in the ‘80s and has still not become certain.  This could begin to change by 2015, 

assuming that a future commercial optical satellite known as ASNARO by NEC is successful.  

Meanwhile, the Information Gathering Satellite (IGS) program focus of satellite imagery 

developments and expenditure in Japan likely will remain central to Japanese national security.  

Moreover, the Advanced Land Observing Satellite (ALOS) program will continue, but due to 

lower imagery resolution it is not a near-term serious threat to the defense and intelligence 

business core to DigitalGlobe and GeoEye success.     

Japan’s first Marine Observation Satellite (MOS-1) launched in 1987 was designed to 

monitor natural resources, even though an American magazine reported that the satellite could 

image airfield runways and taxiways.710  Japan’s first “spy” satellite in 2003 was also based on a 

system designed for earth resources monitoring, not intelligence tasks.  Japan’s 2008 Basic Law 

on Outer Space now, however, gives official latitude for Tokyo to use satellites for defense and 

security.  Commercialization efforts, moribund for decades due to a focus on “R&D” satellites, 

are now sanctioned and could become vibrant.    

Post-World War II Mapping of Japan 

Japan’s main reason for having the current Advanced Land Observing Satellite (ALOS) is 

to make maps, not analyze images for defense and security purposes.  In fact, Japan’s current 

need to monitor the Earth for defense and security purposes has evolved from a domestic 

mapping function based on the 1945 creation of the Geographical Survey Institute (GSI) in the 

Ministry of Construction.  Within a few months after the 1951 Treaty of Peace between the 

Allied Powers and Japan, the U.S. Army Map Service agreed to map Japan.711  This included 

providing copies of post-war aerial imagery taken of Japan which is available today in GSI 

archive.712   
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The GSI now has a modern mapping capability based on aerial and ground surveys.  

Because it is difficult, however, to collect aerial photos in remote areas far from the Japanese 

mainland, GSI uses satellite images from ALOS launched in 2006.  The ALOS imaging capability is 

similar to the French SPOT system with a 2.5m resolution sensor, and is the civil counterpart of 

Japan’s Information Gathering Satellite (IGS) system first launched in 2003 for intelligence 

purposes (see graphics713714).  This approach roughly parallels the way France evolved its Helios 

intelligence satellite from SPOT first launched in 1986. 

1986:  Japanese Latitude for Flexible Imaging Future 

In December 1986, the United Nations adopted principles relating to remote sensing of 

the Earth from space.  The United States and Japan did not consider the principles to be 

binding, and noted that creating a legal instrument such as a treaty was not necessary or 

desirable.715716  In retrospect, retaining latitude for the use of such systems helped Japan 

develop three successor satellite systems for MOS, ultimately leading to the IGS series.  The 

design for the Japan’s Earth Resources Satellite (JERS), for example, was completed in 1987.  

The satellite, which included both optical and radar sensors, was launched in February 1992 to 

monitor natural resources.717  

 
1991 - 1997:  Increased Focus on Japanese Satellite Effort 

 Officials in the United States were aware of and concerned about prospects for satellite 

imagery developments in Europe and Japan.  In December 1991, a proliferation expert in the 

U.S. Department of Defense assessed that “How European and Japanese civil and military space 

programs are operated will be of serious military concern to DoD.”718  A law was signed in the 

United States in 1992 to re-establish Landsat as a Government program. 719  In a House of 

Representatives Report 102-539, foreign competition was cited by the House Committee on 

Science, Space, and Technology as a factor in the legislation.  “These *foreign+ systems operate 

within a commercial marketplace in which [U.S.] national security constraints can cause 

significant competitive disadvantages.”    
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Information Gathering Satellites (IGS), 2003-Present 

 

    Service Module (SEM); Flew in 2002 as part of USERS 

 

  Advanced Land Observing Satellite (ALOS), 2006-Present 

 

 

 

 

Japan’s spy satellite program relates to two other 

satellites begun in the 1990s.  Mitsubishi Electric 

(MELCO) was awarded a design contract for the IGS in 

March 1999 (Steven Berner, Japan’s Space Program, 

RAND, 2005. p. 17).  The timing was good for MELCO 

because it had a new, multi-purpose satellite bus in 

design called the Service Module (SEM). 

According to MELCO, the SEM’s mass of 800kg can be 

augmented with 800kg of payload.  The SEM can be 

operated in an earth-facing mode to support earth 

observation missions.  MELCO’s goal was to build 

satellites more quickly with lower recurring costs (see 

MELCO ADVANCE Magazine, Vol. 86, June 1999, p. 5-7.) 

The SEM first flew in 2002 as part of the Unmanned 

Space Experiment Recovery System mission, months 

before the first IGS launch on 28 March 2003. [Note the 

similar appearance of SEM’s box-like structure on USERS 

and IGS (see www.spacetoday.org)].  USERS flew in a 

500km altitude orbit, about the same as IGS (see 

www.spaceandtech.com).  This would result in better 

quality imagery than from ALOS at 700km.   

The bus for ALOS was built by NEC.  The decision to use 

MELCO’s SEM for the IGS -- resulting in a less than 

2,000kg IGS versus 4,000kg for ALOS -- may have been 

made in part to gain lifespan in space.  Sensors for IGS, 

however, were probably based sensors designed for 

ALOS due to available technology. The optical imagery 

would be about 1-meter resolution.  (Steven Berner, 

Japan’s Space Program, RAND, 2005. p. 19).  North 

Korea’s August 1998 TaepoDong-1 missile launch 

occurred as the SEM and ALOS were in development.    
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 On 10 March 1994, the Department of Commerce hailed President Clinton’s “New Policy 

on Remote Sensing Space Capabilities.”720  This was described as an effort to increase global 

market access for American business, and help create jobs.  Six weeks after the Department of 

Commerce announcement, a license was granted to Lockheed Missiles and Space Company to 

operate a private remote sensing system.721  The timing of the license was almost concurrent 

with an idea in the U.S. Department of Defense to do more with allies regarding space 

cooperation.  The Deputy Secretary of Defense wrote to the chairman of the President’s 

Foreign Intelligence Advisory Board recommending cooperation with allies in space-based 

reconnaissance, noting the possible advantage of cost sharing.722   

 “…the Intelligence Community has been much too cautious in giving our NATO allies, 

Japan, and others access to and a role in space based surveillance, reconnaissance, 

and SIGINT.  Initiatives in these areas will strengthen the alliance, spread the cost of 

these expensive systems, and most importantly, avoid the risk that other 

countries…will develop their own satellite technology and systems.”   

Experts in the United States knew in 1995 that Japan did not have a military imaging 

satellite, but noted that unilateral control of subsystems and components for such satellites 

would not be a viable policy option to prevent this development.723  Companies such as NEC, 

MELCO, Fujitsu, Ohara Glass, Tokyo Opto-Electronics, Hitachi, Fujitsu, Oki, IHI, and Sharp had a 

range of technical capabilities.  Japan’s Advanced Earth Observation System (ADEOS), launched 

in August 1996, had an 8 meter resolution sensor, better than SPOT or Landsat.724  ADEOS-I 

failed after one year in space, but for a brief period Japan seemed on par with Europe in 

satellite imaging capability.  Moreover, the 1995 formation of the Defense Intelligence 

Headquarters (DIH), with a 50-member Satellite Image Analysis Division pointed to military 

interest in a satellite.725  That was consistent with the JFY1996 National Defense Program 

Outline that called on JDA to be “capable of high-level intelligence gathering and analysis, 

including strategic intelligence, through possession of diversified intelligence gathering means 

and mechanisms.”726            

In 1996, it was clear that Japan would be able to build and deploy a 2.5 meter resolution 

imagery satellite.  There was little apparent competitive threat from Japan, however, because 

expected U.S. commercial satellites would be superior.  Prime Minister Hashimoto told the 
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Asahi Shimbun newspaper that Japan might develop a reconnaissance satellite for security 

purposes, if necessary.727  Liberal Democratic Party (LDP) leaders discussed the need for this 

satellite.728  Because this was not technically possible in a short time, JDA sought agreements 

with U.S. companies Space Imaging and Earthwatch for access to future high quality 

commercial satellite images. 

The Ministry of Foreign Affairs (MOFA) engaged in a 1997 effort to find a way to obtain 

satellite imagery for intelligence purposes.  MOFA asked the Diet for the equivalent of $40,000 

to study having an international intelligence gathering satellite.729  Hearings were held in March 

on this subject.  NEC estimated the cost to be about $2.4 billion USD, but funds were not 

available.  As a result, momentum to build an intelligence satellite was not enough to drive a 

program.  Meanwhile, Japan’s National Space Development Agency (NASDA) pursued ALOS for 

mapping and environmental monitoring purposes.              

1998 - 2000:  Japan Decides on Intelligence Satellite 

MOFA again sought funding for JFY1998, beginning 1 April 1998, to study having an 

intelligence satellite.730  This was opposed by the United States because the U.S.-Japan alliance 

involved supplementing respective capabilities, not duplicating.  After the 31 August 1998 

launch by North Korea of the Taepo Dong 1 missile over Japan, however, LDP officials quickly 

proposed that Japan should launch four satellites (two optical and two radar), to obtain images 

with resolution as good as 1 meter.731  The satellites would orbit at about 500km above the 

Earth.  Mitsubishi Electric Company (MELCO) informed the LDP that it could launch a satellite by 

2002 / 2003.732  JDA Administrative Vice Minister Akiyama focused on the importance of having 

an independent capability. 

 “Japan and the U.S. must cooperate in information gathering under the Japan-U.S. 

Security arrangements…However, if we do not have our own methods to collect 

information, the cooperation would remain inconsistent and defective.”   

By mid-1999, a U.S. defense official stated that Japan’s decision to build its own 

intelligence satellite had merit, but that Japan should first buy a complete satellite from the 

United States, and use it as a stop gap until Japanese industry could produce a system.733  The 

official said reports that the United States did not provide intelligence information to Japan 
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were untrue.  That was no reason for Japan to build an intelligence satellite.  On 29 September, 

U.S. and Japanese officials signed an agreement on parts and components for the project.734  

Nearly $800 million USD was requested by Japan’s Cabinet Office for JFY2000 to execute a 

program that could eventually cost up to $3 billion.  The U.S. Deputy Secretary of Defense said 

that collaboration on satellites was a good example of the U.S. philosophy on industrial and 

military cooperation, to ensure interoperability whether or not the specific hardware is the 

same.735  Some months later, a bipartisan, independent group of U.S. experts on Asia stated 

that the United States should support Japan’s “reasonable” desire to have independent 

intelligence capabilities, including satellites.736  

2001 – 2004:  Technical Risk, Operational Success, and Performance Reality 

 Developing the intelligence satellite was an urgent priority for Japan.  Chief Cabinet 

Secretary Fukuda said the project will be of “great significance in the nation’s history” when he 

opened the Cabinet Satellite Information Center (CSICE) in April 2001.737  He made a point 

about independent access to information that is often made in Europe about intelligence 

satellites. 

 “The new system will enable our nation to establish ways to gather information 

independently, leading us to have plural sources of information.  This will 

significantly reinforce the information gathering capability of not only the Cabinet, 

but the entire government.” 

Fukuda made his point weeks ahead of a critical test launch of the H-IIA rocket that had 

failed in two previous launches.  Without the H-IIA, Japan could not launch the planned 

intelligence satellites.  On 29 August, the launch was successful, giving Japan renewed hope for 

success in space-related activities.738739740741  Arrangements for satellite tracking stations in 

Australia were announced in October, giving the intelligence satellite project an international 

cooperation aspect other than with the United States.742  According to a JDA official, the 

satellite project was important because “The United States wouldn’t share information if 

Japanese national interests conflicted with U.S. national interests.”743 
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 The Japanese government announced in early January 2003 that the first intelligence 

satellites would be ready for launch by the end of March.744745  There were concerns, however, 

that the satellites would not be able to take pictures as good as American commercial satellites, 

mainly due to inferior sensor and satellite performance.746  The reported reason that Japan did 

not buy a satellite from Lockheed Martin was to try to “boost Japanese industry.”   

 The use of ALOS-type technology for the Information Gathering Satellites suggests that 

Japan did not have either the time or skill to quickly develop and launch a high-resolution 

intelligence satellite.  ALOS was well along in design by 1998 on a path toward a launch in 

2002.747748  By March 2001, however, the lead engineer’s status report on ALOS stated that 

launch would not be until “2003/6”, even though NASDA’s website as of October 2001 still 

listed the 2002 launch date.749   The priority for IGS may have been much higher than for ALOS.  

The main difference between the programs is that IGS satellites have much less mass, and orbit 

at a lower altitude than ALOS (500km vs. 700km).750  Moreover, the optical and radar sensors 

for IGS are mounted on separate satellites.      

 The two ALOS-type sensors pertinent for use on the IGS are the Panchromatic Remote 

Sensing Instrument for Stereo Mapping (PRISM) and the Phased Array L-Band Synthetic 

Aperture Radar (PALSAR).  According an Australian partner of Japan’s Aerospace Exploration 

Agency (JAXA), the PRISM can collect 2.5 meter resolution imagery, and PALSAR can collect 6.25 

meter resolution radar imagery in the azimuth direction.751  The data quality would be better 

for IGS satellites flown at lower altitude.    

 The launch of the first two IGS satellites on 28 March 2003 was successful.  Having their 

own satellites was important to Japanese officials.   

 Chief Cabinet Secretary Fukuda:  “We can use the satellites not only for gathering 

intelligence information, but also for monitoring damage from a natural disaster.  

We will make the fullest use of them possible.  Other countries are doing it.”752 

 

 JDA Director General Ishiba:  “It is meaningful for us to obtain by ourselves 

information to ensure the peace, safety, and independence of our country.”753   
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Within weeks, however, the quality of the imagery was reported to be 2-3 meters in resolution, 

not 1 meter as was hoped.754  Investigation was in progress to see how this might be improved.  

Meanwhile, the JDA bought commercial one-meter imagery from a United States supplier.  The 

second pair of IGS satellites was launched on 29 November 2003, but the H-IIA rocket failed to 

put them in orbit.755756  Even so, the IGS program was not abandoned.   

 Abandoning the IGS project in 2004 was not possible, in part, because Japan began to 

extend the international use of its military forces, including up to 1,000 troops for a role in 

southern Iraq.  The first group of Japanese soldiers deployed to Iraq on 16 January, crossed into 

the country from Kuwait on the 19th.757758  2004 was also an important milestone for U.S.-Japan 

relations, 150 years after the first bilateral treaty.759  Meanwhile, RESTEC’s involvement with 

training for CSICE analysts continued, and the Japanese government decided to start research 

on an advanced spy satellite with 0.5 meter resolution for launch in 2010.760761   

2005 – 2010:  Renewed Success and Problems for IGS and ALOS 

 The performance of the IGS system led to criticism that its development was 

inefficient.762  The government gave three different ministries authority to distribute funds for 

the IGS.  Moreover, an organization of “middlemen” in a chartered corporation called Japan 

Resources Observation System Organization (JAROS) took money that caused the contracting 

process to be inefficient and wasteful.  Discussions took place on allowing the CSICE to contract 

directly with the IGS manufacturers.    

The first ALOS satellite was launched on 24 January 2006, years after the initial plan.  

Plans to launch two more IGS satellites in 2007 were set.763  Just as the initial technical 

performance of the IGS was suspect, ALOS was not able to fulfill the requirements of the 

Geographical Survey Institute to make maps.  According to thermal distortion on the satellite, 

ALOS was not able, without ground control points, to provide the height accuracy needed to 

make 1:25,000 scale maps.764765     
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 Part of the reason for problems with IGS and ALOS related to the 1969 Diet resolution 

on use of space for non-military purposes only.  This made it difficult to specify the 

performance requirements for a satellite that could perform intelligence and military tasks.  In 

March 2006, a subcommittee in the Diet discussed creating a new law that would allow space 

to be used to support defense needs.766  North Korea tried to launch a TaepoDong-2 rocket on 

5 July, but the IGS was not able to monitor the situation due to low resolution of the 

satellites.767  Nonetheless, Japanese government sources bragged that “It is more effective to 

see with our own eyes, even if the performance is inferior.”768 

Technical barriers regarding IGS did not slow down Japanese government interest in a 

higher performance satellite, or cooperation on mapping with the United States.769  Research 

and development was underway for a satellite with a resolution of 0.4 meters and the ability to 

change camera angles for imaging.770  This would reduce the number of satellites needed 

because satellites that look straight down are not flexible for intelligence purposes.  Due to 

increasing challenges in the East Asia security environment, more capable satellites would be 

needed.         

 On 11 September 2006, Japan successfully launched the third IGS satellite.  The satellite 

had an optical sensor.  Someone who worked on ALOS told the Japanese media that the IGS 

was modeled on ALOS, but could not process a large volume of data at high speed that works in 

space.771  For this reason, improving resolution would take time.  An Australian space expert 

suspected that to improve performance Japan changed the sensor on IGS to a telescope instead 

of a scanner.772    

 Satellite performance problems did not reduce Japan’s interest in the IGS.   Two more 

satellites were launched on 24 February 2007, including one with a radar sensor and one with 

an experimental optical “apparatus” to test an improved resolution capability for future 

satellites.773774775  Prime Minister Abe stated that he hoped “Japan’s space program will mark 

results that are appropriate for a leading nation in space.”776  Within weeks after having a full 
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set of four IGS satellites, however, one of the two radar satellites reportedly failed.777  

Moreover, the newest IGS optical satellite launched on 28 November 2009 also reportedly 

failed.778  This was not the case, but in August 2010 the only remaining IGS radar satellite failed, 

making it impossible to image in darkness or cloudy weather.779780  The satellite was only three 

years old, two years short of life expectancy.   

2008:  New Japan Law on Outer Space 

 Japan’s Basic Law on Outer Space was approved by the Diet on 21 May 2008 (Law No. 

43 of 2008).781  The Upper House approved it by a vote of 221-14.782  This law now allows use of 

space for defensive purposes.  The 1969 ban on non-military use was lifted.  The new law is 

intended to promote space development that contributes to national security, including 

military use of “high-grade spy satellites”.783  Another objective is to strengthen the capability 

of domestic industry and international competitiveness.  On 27 August 2008, a Headquarters 

for Space Policy was formed under the Cabinet Secretariat to lead the work on a 

comprehensive space plan, across all affected ministries.  21 staff members were assigned to 

this activity, including two from Defense.784  Before the law, neither MOFA nor MOD was 

involved in forming space policy because it was not a national security activity.  Inside Defense, 

a Maritime and Space Policy Office was formed to help clarify the use of space assets in the 

military.   

 Before the 2008 law, the Ministry of Defense indicated that it used commercial optical 

imagery from the U.S. satellites Ikonos, QuickBird, Worldview-1, and GeoEye-1.785  The data are 

provided by U.S. firms to two Japanese distributors (Japan Space Imaging, and Hitachi Software 

Engineering Co.).786787  One of the U.S. firms specifically advertises that the imagery can be used 

for defense and intelligence, including monitoring of forces, military facilities, weapons 

development and storage, mapping, and 3D modeling.  The MOD also receives commercial 

radar satellite imagery from Germany’s TerraSAR-X and Canada’s Radarsat-2.  The imagery is 
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usable by Defense because the Diet in 1998 allowed military use of publicly available data from 

imagery satellites.  The MOD did not indicate any use of IGS imagery, however.  Under the new 

law, one of the MOD’s objectives in using space for national security is to “strengthen existing 

intelligence functions”, including the intent to “improve the capability of image satellites.”   

Future Plans for IGS and ALOS 

 Japan’s new law on outer space has caused planning to move ahead on future IGS 

satellites with improved resolution.788  The future of IGS seems assured, as an independent 

means of intelligence collection for Japan.   The CSICE plans to launch an optical satellite with 

0.4 meter resolution capability in 2014, based on a demonstration satellite to launch in 2012.789  

On 2 June 2009, the Cabinet’s new Space Policy office recommended that an unspecified 

number of IGS satellites be developed and flown over the next ten years.790791  In a 2009 

Japanese space products catalog, NEC offers the Small Standard Bus that could conduct a 0.5 

meter resolution imagery collection mission known as the Advanced Satellite with New 

Architecture for Observation (ASNARO) project.792  This satellite is also known as the Small 

Advanced Satellite for Knowledge of Earth (SASKE).793794  The goal is to field a commercially 

competitive lightweight, high-resolution imaging satellite, including to possible customers in 

Southeast Asia, Africa, and South America.795  NEC considers ASNARO to be part of a new 

generation of satellites based on the NEXTAR bus.796      

 The future of ALOS also seems assured.  ALOS-2, planned for launch in 2013, will have a 

radar imaging payload capable of 1 meter resolution in the azimuth direction.797798  ALOS-3 

would have a 1 meter resolution optical sensor, and be launched later on its own 

platform.799800801  The apparent design and approach for ALOS 2 and 3 is similar to the desired 

capability of the IGS national security program when conceived over ten years ago.  This 
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suggests that lessons learned from the performance of IGS satellites since 2003 may have 

influenced the design for the future ALOS-2 and ALOS-3.         

 The performance of both the IGS and ALOS systems may not have met technical 

expectations regardless of cost.  For the IGS this was estimated to be about $600 million USD 

per year since 2003, not including the satellites which cost billions more.802  Over the course of 

the past decade since the 1998 Taepo Dong 1 launch by North Korea, this suggests over $6 

billion has been spent on the program.  As of 2007, according to a study in the United States, 

Japan had invested over $4 billion in the IGS project.803  This is a much greater expenditure than 

a rough estimate of $1 billion for two optical and two radar satellites provided in 1999 by 

Lockheed Martin for Japanese consideration.804  Nonetheless, Japan learned about industrial 

and strengths and weaknesses by building and operating its own satellite imagery systems.   

Former Prime Minister Hatoyama’s call for more equal ties with the United States 

suggests that independent Japanese intelligence satellites would help balance the relationship, 

similar to the way Europeans value these capabilities.805  The result is that both sides can bring 

intelligence evidence to the table when there are disagreements over whether a North Korean 

rocket shot is a missile test or a satellite launch, reportedly one of the main reasons why Japan 

sought its own satellites in 1998.806 

 Once imagery satellite programs become part of a nation’s security fabric, the programs 

tend to become permanent “eyes” on the globe.  Japan may need as many satellites as possible 

to monitor China, especially if a territorial dispute over islands in the East China Sea, and 

Japan’s access to resources such as rare earth minerals mined in China remain 

unresolved.807808809810811812  Japan’s National Defense Program Guidelines reflect the need to 

address the China threat.813814815  An American author notes that “passivity encourages China’s 
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new world order, with fateful consequences for the United States and everyone else.”  This 

suggests that advancing the IGS system for national security, and setting up a geospatial 

intelligence system is a prudent course of action.816     
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