
ISDC 2010 – Policy and Financial Considerations and Prospects for Space Solar Power   

 
1 

POLICY AND FINANCIAL CONSIDERATIONS AND PROSPECTS 
FOR SPACE SOLAR POWER 

 
Eva-Jane Lark 

BMO Nesbitt Burns, Suite 700-1600 Carling Avenue, OTTAWA, ON, K1Z 1B4, 
CANADA  

(613) 798-4230,  evajane.lark@nbpcd.com 

 
 

Abstract: Space Solar Power (SSP) or clean solar energy from space has the potential 
to play a key role in advancing a number of existing national policies, regardless of 
which nations’ policies we are considering. For those nations who choose to build and 
operate such a system, SSP could eventually provide significant benefits, accomplish 
many publicly stated goals and address numerous policy concerns. This paper looks at 
many of these policy considerations ranging from: National Space Policies (discussing 
those of a variety of spacefaring countries); Energy policy; Environmental and 
regulatory policies; Innovation, Technology and R&D policies; Tax policy; Education and 
workforce issues; and it examines how SSP fits with, or contradicts, these policies. Are 
current policies enabling or restrictive? Also explored are the considerable financial 
challenges inherent in building SSP demonstrations and operational systems. Are there 
incentives available that could address these financial considerations? What projects 
have been or currently are analogous to SSP? The efficacy of policy may depend on the 
source of capital or financing available for such projects. Government program, private 
industry endeavor or a combination of these in some form of a public/private partnership 
or consortium: these models of financial ownership and structure are examined. Which 
role government performs is specifically considered to determine which policies that are 
currently in effect are most crucial, and which could or should be developed. What 
policies would encourage private enterprise to take the initiative in building such a 
system? Does the outlook for the viability of Space Solar Power depend on increasing 
global warming, rising fuel costs or other policy-related issues? 
 
 

Policy and Financial Considerations and Prospects for Space 
Solar Power 

 
Assumption: This paper assumes that readers understand the general concept of 
Space Solar Power and will not be reiterating that information. Should you not be 
familiar with the concept, please contact the author for recommended reading or go 
to http://en.wikipedia.org/wiki/Space-based_solar_power for a quick introduction. 
 

Introduction 
 

Policy plays a very important role in determining not only whether the concept of 
Space Solar Power will be realized and built, but also the method, efficacy and ease 
of that implementation. Good, effective policy leads to strategies which address a 
nation’s goals and, ideally, results in achieving those goals. Space Solar Power is one 
means that has the potential to strategically deliver many desired policy objectives. 
 
 
There are many aspects and attributes of policy that need to be considered with 
Space Solar Power (SSP) in mind. Each nation exploring the concept of building solar 
power satellites must investigate how existing national or domestic policies, 
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throughout a variety of their government departments, relate to SSP and if these 
policies are conducive to the development of SSP. Do these need to be adapted or 
new policies created? Are they easy to implement or do they increase the burden on 
stakeholders and add to existing layers of bureaucracy? Is responsibility clearly 
delineated as to department or area of jurisdiction? International or foreign policies 
must also be taken into consideration.  
 
Policy, policymakers and politics are intricately intertwined so one must look at these 
relationships and see how they interact. Policies which are straightforward with 
stated, measurable goals can easily be assessed as to how successfully they 
accomplish their purposes without significant undesirable side effects. Many policies 
however are qualitative with goals which are fuzzy and cannot easily be measured to 
determine success or impact. Often appropriateness (and success) depends on the 
political viewpoint of the policy maker. Political will can be fleeting and fickle, 
changing with the minds (and inhabitants) of Congress or Parliament. Politicians tend 
to be short sighted, focused on their election cycle and thus can be incapable of 
making decisions on policies with long ranging impact. It can also be difficult to 
distinguish policy goals from political ones or to see the perhaps hidden, political 
agendas behind policies that may initially appear apolitical e.g. jobs in certain 
districts/ridings, etc. 
 
There are a variety of models proposed for the organizational structure of an SSP 
endeavor. While these will be explored in greater depth later in this paper, policy, 
funding and the model to be used in SSP development are significantly related. In 
the case of a fully government funded project or a public/private partnership, 
support from policymakers and politicians is crucial. The financial considerations and 
upfront costs of such a project are substantial. Regardless of department or policy 
area, aligning goals and priorities within budget constraints is often a problem. When 
those goals and priorities bridge several departments and are not the exclusive 
domain of one, it can be an even greater problem. When programs involve risk, few 
policymakers are willing to take those risks and make decisions. Space Solar Power 
involves all of these. One of the challenges for Space Solar Power is that it can fit 
into the mandates of many government departments yet it is exclusive to none.  
 
While any nation may explore the idea of building solar power satellites to harvest 
solar energy from space, it is most likely to be accomplished by those nations who 
are already spacefaring. However any country or nation could be a customer and be 
indirectly responsible for the creation of such a system without already having a 
presence in space, or space launch capability. 
 
 

Policy Considerations and Prospects Related to Space Solar Power 
 
Each nation develops specific policies, principles, strategies and objectives relevant 
to their own national interests. This paper intends to provide a very general overview 
only. There will be many omissions, unintended or due to time and space 
constraints. It in no way attempts or promises to be an inclusive survey. While the 
following discussion on policy may tend to emphasize U.S. policy, other nations’ 
policies will also be mentioned in some contexts, particularly with regard to National 
Space Policy.  
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National Space Policy 
 

Since the most challenging issue facing Space Solar Power is that the arrays to 
collect the sun’s energy and to beam it down to Earth must be situated in Space, 
examining national space policies is important. Most spacefaring nations have a 
Space Agency, if not a National Space Policy. Some, like member countries of the 
European Union (EU), may have more than one: as members of the European Space 
Agency (ESA), they participate in ESA’s space policy and they may have developed a 
space policy of their own such as Swiss Space Policy1; France’s Space Policy2; or 
policies of the Italian Space Agency3.  Some national space policies are focused on 
national security and reside in national defense departments. Others focus on access 
to space and scientific goals. Others combine all aspects of space into one policy. 
There are some commonalities.  
 
Most national space policies4 include: 

o Space is a strategic asset to that nation* 
o Foster and advance the development of advanced technologies to 
benefit society as a whole* 

o Meet the nation’s societal needs, improve the quality of life* 
o Maintain or improve that nation’s competitive edge* 
o Multinational partnering and/or international engagement 
o Stay or become a major player/actor in space* 
o Solve global problems* 
o Workforce development and education 
o Technology transfer  

 
Some (usually those with existing launch capabilities) include: 

o Guaranteed access to space 
 

Others with a strong defense or military involvement in their space policy include: 
o Meet national security needs 
o Develop multi-use technologies (with military and civilian applications) 
o Open-use policy 
 

*All of these are policies for which Space Solar Power may provide a strategic 
solution. 
 
Europe: On 22 May 2007, the eighteen European states who are members of ESA, 
unveiled a new European Space Policy to create a common framework for space 
activities in Europe, setting out a vision and strategy for the space sector.5 Discussed 

                                                 
1http://www.swissinfo.ch/eng/front/Swiss_boldly_go_forward_in_space_policy.html?siteSect=108&sid=98
66753&cKey=1224483178000&ty=st 

- http://www.swissworld.org/en/science/space_research/space_policy/ 
 
2 http://www.cnes.fr/web/CNES-en/3773-about-cnes.php 
 
3 http://www.asi.it/en 
 
4 http://www.espi.or.at/images/stories/dokumente/studies/espi%20report%2018.pdf 
 
5 http://www.esa.int/SPECIALS/About_ESA/SEMO78B474F_0.html 

- http://www.esa.int/esapub/br/br269/br269.pdf 

http://www.swissinfo.ch/eng/front/Swiss_boldly_go_forward_in_space_policy.html?siteSect=108&sid=98
http://www.swissworld.org/en/science/space_research/space_policy/
http://www.cnes.fr/web/CNES-en/3773-about-cnes.php
http://www.asi.it/en
http://www.espi.or.at/images/stories/dokumente/studies/espi%20report%2018.pdf
http://www.esa.int/SPECIALS/About_ESA/SEMO78B474F_0.html
http://www.esa.int/esapub/br/br269/br269.pdf
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are the policy goals of securing maximum political, economic and social return from 
its investment in space applications such as satellite navigation, earth observation, 
satellite communications and security and defence. The policy document addresses 
foundational attributes such as investing to: maintain strong leadership in space 
science and technology; and maximize synergies with non-space technologies. 
Maintenance and development of know-how across the European space sector; and 
encouraging interest in young people to study and pursue careers in Science 
Engineering and Technology (SET) are considered. Other foundational areas are 
access to space, participation in the International Space Station (ISS) and 
exploration of the Solar System. Industry competitiveness with regards to the 
regulatory framework and spurring public investment in space; the governance of 
space activities such as coordinating the European Space Programme, the 
institutional framework; and international relations are also addressed in this Space 
Policy.  
 
Action items or strategies are stated but none in the European Space Policy cover the 
development of SSP. ESA has however published papers on SSP such as “The Roles 
of Solar Power from Space for Europe”, “Solar Power from Space – Validation of 
Options for Europe” and “Space and terrestrial Solar Power Sources for Large Scale 
Hydrogen Production”, etc.6 Europe also has need and motivation as most European 
countries are not energy independent but have historically depended upon oil 
supplies from the Middle East or Russia and natural gas supplies from the Russian 
pipeline through the Ukraine. The recent challenges and disruption due to disputes 
involving this pipeline have increased the visibility of geopolitical issues affecting the 
supply of energy to Europe7 and raised concerns over the assured supply of natural 
gas. 
 
Within Europe other space policies8 exist. Some of these are: For France, its Centre 
National d’Etudes Spatiales (CNES) is the government agency responsible for 
shaping and implementing France’s space policy in Europe.9 The Italian Space 

                                                                                                                                                 
 
6 http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-IAC-SPS-
Roles_for_Space_Exploration_and_Terrestrial_Applications.pdf 

- http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-ESA-
SPS_Validation_of_options_for_Europe.pdf 

- http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-IAC-SPS-
for_space_applications.pdf 

- http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2003-Hypothesis-SPS-Large-
scale_Hydrogen_Production.pdf 

- http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2003-EHEC-SPS-
hydrogen_economy.pdf 

- http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2003-
Kobe02%20Solar%20Power%20Satellites-European%20approach.pdf 

- http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-ISTS-SPS-Euro_Asian.pdf 
 
7 http://www.euractiv.com/en/energy/geopolitics-eu-energy-supply/article-142665 

- http://en.wikipedia.org/wiki/Russia%E2%80%93Ukraine_gas_disputes 
- http://www.twq.com/09winter/docs/09jan_ChowElkind.pdf 
 

8 http://www.espi.or.at/images/stories/dokumente/studies/espi%20report%2018.pdf 
 
9 http://www.cnes.fr/web/CNES-en/3773-about-cnes.php 
 

http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-IAC-SPS-
http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-ESA-
http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-IAC-SPS-
http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2003-Hypothesis-SPS-Large-
http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2003-EHEC-SPS-
http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2003-
http://www.esa.int/gsp/ACT/doc/POW/ACT-RPR-NRG-2004-ISTS-SPS-Euro_Asian.pdf
http://www.euractiv.com/en/energy/geopolitics-eu-energy-supply/article-142665
http://en.wikipedia.org/wiki/Russia%E2%80%93Ukraine_gas_disputes
http://www.twq.com/09winter/docs/09jan_ChowElkind.pdf
http://www.espi.or.at/images/stories/dokumente/studies/espi%20report%2018.pdf
http://www.cnes.fr/web/CNES-en/3773-about-cnes.php
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Agency coordinates all of Italy’s efforts and investments in the space sector.10 In 
Switzerland, the State Secretariat for Education and Research, SER,11 is (in 
collaboration with other offices and organizations) responsible for planning and 
implementing Swiss Space Policy and for the Swiss participation in ESA activities. 
DLR, Germany’s national research center for aeronautics and space, acts as 
Germany’s Space Agency12 creating space policy and representing their national 
interests. Britain has a new UK Space Agency 13 launched in March 2010 to 
implement the UK Civil Space Strategy14. This was formerly developed by the British 
National Space Centre (BNSC) and activities were coordinated across a range of 
government funded organizations.15 
 
India: Space activities in India are conducted through ISRO – the Indian Space 
Research Organisation. It executes the directives and policies laid down by India’s 
Department of Space and Space Commission.16 Their primary policy objective has 
been national economic development through applying advanced space technologies 
to solving the real problems of man and society.17 This includes building their own 
satellite production and launch capabilities, and delivering services such as remote 
education, telemedicine, weather forecasting and disaster-monitoring. Other stated 
policies include: Industry Participation Policy (including technology transfer); 
Commercialization Policy - marketing services and products developed by ISRO 
through ISRO owned Antrix Corporation; Remote Sensing Data Policy; Satcom 
Policy; International Co-operation Policy (most recently expressed through 
international participation in the Chandrayaan lunar mission); Human Resource 
Development Policy; Effective User participation; and Upgrading of the technological 
capabilities. 
 
While SSP is not specifically mentioned in Indian policy documents, former Indian 
President Dr. A.P.J. Abdul Kalam18 has been the most vocal national leader in his 
discussion of, and support for, the concept of solar energy from space. He has 
promoted the use of SSP as a supply of clean, reliable, baseload energy and to fuel 
desalination plants to address India’s problem with the lack of safe, clean supplies of 
fresh drinking water for some of its population. India and China are the two key 

                                                 
10 http://www.asi.it/en 
 
11 http://www.sbf.admin.ch/htm/themen/weltraum_en.html 

- http://www.euresearch.ch/index.php?id=314 
 
12 http://www.dlr.de/en/desktopdefault.aspx/tabid-636/1065_read-1465/ 

- http://www.dlr.de/rd/en/desktopdefault.aspx 
 
13 http://www.ukspaceagency.bis.gov.uk/8002.aspx 
 
14 http://www.ukspaceagency.bis.gov.uk/assets/channels/about/ukcss0812.pdf 
15 http://www.bnsc.gov.uk/assets/channels/about/5818%20BNSC%20Brochure.pdf 
 
16 http://www.isro.org/Accounts/OutcomeBudget2008-2009.pdf 
 
17 http://www.isro.org/about_isro.htm  Accessed last 10 August 2009 

- http://www.cdi.org/pdfs/GuineyIndiaSpace.pdf 
 
18 http://www.rites.com/rites-journal/A.P.J.Abdul%20kalam.pdf 

-  http://www.newsindia-times.com/blog/labels/news.html 
 

http://www.asi.it/en
http://www.sbf.admin.ch/htm/themen/weltraum_en.html
http://www.euresearch.ch/index.php?id=314
http://www.dlr.de/en/desktopdefault.aspx/tabid-636/1065_read-1465/
http://www.dlr.de/rd/en/desktopdefault.aspx
http://www.ukspaceagency.bis.gov.uk/8002.aspx
http://www.ukspaceagency.bis.gov.uk/assets/channels/about/ukcss0812.pdf
http://www.bnsc.gov.uk/assets/channels/about/5818%20BNSC%20Brochure.pdf
http://www.isro.org/Accounts/OutcomeBudget2008-2009.pdf
http://www.isro.org/about_isro.htm
http://www.cdi.org/pdfs/GuineyIndiaSpace.pdf
http://www.rites.com/rites-journal/A.P.J.Abdul%20kalam.pdf
http://www.newsindia-times.com/blog/labels/news.html
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countries whose demand for, and consumption of, energy of any kind is growing 
most rapidly. Domestic supplies are insufficient to support their growing economies. 
 
China: China seems to be following the early path of the United States and U.S.S.R. 
in developing a space program where prestige through space activities, especially 
manned spaceflight, translates into political prowess. This has increased the desire of 
students for a technical education and careers, and therefore expertise in space and 
related industries. Space activities are conducted by the China Aerospace Science 
and Technology Corporation19 (abbreviated CASC by the Chinese), a state-owned 
enterprise that develops and manufactures strategic and tactical missiles in addition 
to spacecraft, launch vehicles, and other aerospace products. Chinese launch 
services are marketed through China Great Wall Industries Corporation (CGWIC), a 
part of CASC. Much of the initial business of CGWIC, that of launching U.S. 
manufactured satellites on Chinese rockets, has disappeared due to the increased 
difficulty (impossibility) of obtaining U.S. export control licenses. Demand from other 
nations has increased to offset this. 
 
In November 2000, the Chinese government published a "White Paper" outlining its 
“goals and guiding principles” for the space program, effectively its national space 
policies. The first principle is “Adhering to the principle of long-term, stable and 
sustainable development and making the development of space activities cater to 
and serve the state's comprehensive development strategy. The Chinese government 
attaches great importance to the significant role of space activities in implementing 
the strategy of revitalizing the country with science and education and that of 
sustainable development, as well as in economic construction, national security, 
science and technology development and social progress. The development of space 
activities is encouraged and supported by the government as an integral part of the 
state's comprehensive development strategy.”20 
 
Other policy priorities include international cooperation on science and development 
(including cooperative agreements with Brazil, Russia and Europe) and certainly 
appear to include political prestige. China’s demand for energy is immense and 
growing. While China has not discussed the concept of SSP in available policy 
documents, the Chinese have set a national law for use of renewable energy by 2020 
to 2030.21 Bureaucratic compartmentalization may be responsible22 for this (and 
other lack of information on Chinese plans and policies) or the concept may not have 
gained credibility there.  
 
Latin America: Several countries in Latin America have started to develop space 
programs since the 1990s. Brazil, implemented by the Brazilian Space Agency 
(AEB),23 has the most advanced space program of these nations24 with its top space 

                                                 
19 http://www.nti.org/db/china/casc.htm 
 
20 http://www.defenselink.mil/pubs/20030730chinaex.pdf 
 
21 http://csis.org/files/media/csis/pubs/090309_mcgiffert_uschinasmartpower_web.pdf 
 
22 http://www.ifri.org/files/Securite_defense/China_Space_Johnson_Freese.pdf 
 
23 http://www.aeb.gov.br/index.php 

- http://en.wikipedia.org/wiki/Brazilian_Space_Agency Accessed 12 August 2009 
 

http://www.nti.org/db/china/casc.htm
http://www.defenselink.mil/pubs/20030730chinaex.pdf
http://csis.org/files/media/csis/pubs/090309_mcgiffert_uschinasmartpower_web.pdf
http://www.ifri.org/files/Securite_defense/China_Space_Johnson_Freese.pdf
http://www.aeb.gov.br/index.php
http://en.wikipedia.org/wiki/Brazilian_Space_Agency
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policy priority focused on environmental protection through monitoring the Amazon 
rainforest and the impact upon it of climate change. In Brazil’s 2008 National 
Defense Strategy report, the policy objective of using space to address national 
security needs was discussed, as was developing greater launch capacity and 
enhancing communications capabilities. Brazil has been making progress in its quest 
to attain great power status in world affairs through its development and use of high 
end technologies such as: ethanol (sugar as a biofuel) production initiative; deep-sea 
drilling and oil extraction; aviation design and manufacturing; and space exploration. 
 
Russia: Space policy related to space science and aerospace research in Russia is 
implemented by the Russian Federal Space Agency, Roscosmos or RKA and its main 
contractor RSC Energia.25 The Military Space Forces (VKS) are the military 
counterpart to RKA and orchestrate military/security space related policy.26 In March 
2008, after many years of a space program with financial difficulties, whose focus 
and importance has waxed and waned, Russia created a draft space policy that 
covers the period until 2020. Areas of focus include space exploration, manned 
spaceflight, and space industries, and encompass the reorganization of the space 
industrial base, along with the development of a new Cosmodrome at Vostochny. In 
the years of financial challenges in the 1990s, improvisation to augment cash flows 
resulted in Russia’s lead in commercial satellite launch and space tourism.  
 
While academic papers have been written in Russia27 about the technology and 
concepts for SSP, it does not seem to appear in the documents or speeches of the 
most important Russian space entities. As a net exporter of oil and natural gas, 
Russia does not have the urgent domestic need to pursue SSP for energy at this 
time. 
 
Canada: While Canada does not have a national space policy per se, the Canadian 
Space Agency (CSA)28 follows a Space Policy Framework29 developed in 1994 and is 
in the process of reviewing and revising its strategic plan. The space sector, which 
has often been ignored in Canada, leapt to the forefront of newspapers with the 
2008 proposed sale of the space division of Canadian publicly traded company 
MacDonald Dettwiler and Associates Ltd. (MDA) to the American company Alliant 
Techsystems (ATK). Concerns over national sovereignty of RADARSAT data and loss 
of intellectual property lead to this potential purchase becoming a major political 

                                                                                                                                                 
24 http://csis.org/files/publication/090730_Mendelson_TowardHeavens_Web.pdf 
 
25 http://www.energia.ru/english/ 
 
26 http://en.wikipedia.org/wiki/Roskosmos 

- http://www.espi.or.at/images/stories/dokumente/studies/espi%20report%2018.pdf 
- http://www.roscosmos.ru/SpaceProg.asp 
- http://www.roscosmos.ru/DocFiles/FKP_2015_for_site_ENG.doc 

 
27 http://www.kcn.ru/tat_en/science/ans/journals/rasj_cnt/07_2_7.html 

- http://zhurnal.ape.relarn.ru/articles/2009/050e.pdf 
- http://en.rian.ru/analysis/20070803/70324027.html 
 

28 http://www.asc-csa.gc.ca/eng/publications/rpp_2009.asp 
 
29 http://www.asc-csa.gc.ca/eng/industry/policy.asp 
 

http://csis.org/files/publication/090730_Mendelson_TowardHeavens_Web.pdf
http://www.energia.ru/english/
http://en.wikipedia.org/wiki/Roskosmos
http://www.espi.or.at/images/stories/dokumente/studies/espi%20report%2018.pdf
http://www.roscosmos.ru/SpaceProg.asp
http://www.roscosmos.ru/DocFiles/FKP_2015_for_site_ENG.doc
http://www.kcn.ru/tat_en/science/ans/journals/rasj_cnt/07_2_7.html
http://zhurnal.ape.relarn.ru/articles/2009/050e.pdf
http://en.rian.ru/analysis/20070803/70324027.html
http://www.asc-csa.gc.ca/eng/publications/rpp_2009.asp
http://www.asc-csa.gc.ca/eng/industry/policy.asp
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issue.30 The subsequent government review, resulting in the cancellation of the sale, 
was one of the few instances since the 1970s where national interests have 
prevented such a sale of a Canadian company to a foreign purchaser from occurring. 
Since then the CSA has a new president, former astronaut Steve MacLean, and the 
strategic review is underway.  
 
Canada's strategy has been to focus on specific niches. This is the result of practical 
considerations as well as programmatic vision and reflects the country's economic 
realities. Niche applications include space robotics and automation, advanced 
satellite communications, radar remote sensing and space science. Space robotics 
and automation will play an important part in the logistics of constructing SSP 
infrastructure. 
 
Japan: In 2003, upon the merger of three parent organizations, JAXA, the Japanese 
Aerospace Exploration Agency was created. The key policy drivers for Japan and 
JAXA are commerce, security and science.31 National security policy aspects have 
gained prominence in the past few years with nearby North Korea’s recent rocket 
test launches. Science has always had a prominent focus with collaborative and 
cooperative initiatives involving many international partners. The other key emphasis 
for Japan is industry collaboration and business incubation and is one of the 
fundamental objectives32 of its space policy. 
 
Without significant domestic energy supplies, Japan is one of the spacefaring nations 
which has shown the strongest interest in SSP and has conducted a number of power 
beaming experiments and other types of research. A search of JAXA’s websites under 
“space solar power” resulted in 18 pages of hits.33 In their Space and Aeronautic 
Engineering Research section, their ISAS, Institute of Space and Aeronautical 
Science, and most importantly their Vision Summary,34 SSP is specifically mentioned 
(though in the Vision Summary, SSP is considered primarily to supply energy to a 
lunar base, not to Earth). ). In September 2009, news sources covered a story that 
stated that Japan, through JAXA and METI (its Ministry of Trade), Mitsubishi Heavy 
Industries, IHI Corp. and 16 other industrial partners, was forming a 2 trillion yen 
($21 billion US) project intending to build a giant solar-power generator in space 
within three decades and beam electricity to earth.35 
 

                                                 
30 http://www.rideauinstitute.ca/file-library/Looking-Up-space-report-2009.pdf 
 
31 http://csis.org/files/media/csis/pubs/taskforcereport.pdf 
 
32 http://aerospacebiz.jaxa.jp/topics/2004/img/topics20040616_spacebiz.pdf 

- http://csis.org/files/media/csis/pubs/taskforcereport.pdf 
- http://www.rand.org/pubs/technical_reports/2005/RAND_TR184.pdf 

 
33http://www.jaxa.jp/search_e.html?cx=009266628361095407450%3A93dsxetmy8s&cof=FORID%3A11
&ie=ISO-8859-1&oe=ISO-8859-1&q=%22space+solar+power%22#1186 Accessed 14 August 2009 
 
34 http://www.jaxa.jp/about/2025/pdf/summary_e.pdf 

- http://www.isas.jaxa.jp/e/enterp/tech/st/14.shtml 
- http://www.jaxa.jp/projects/engineering/research/index_e.html 

 
35 http://www.bloomberg.com/apps/news?pid=newsarchive&sid=aJ529lsdk9HI 
 

http://www.rideauinstitute.ca/file-library/Looking-Up-space-report-2009.pdf
http://csis.org/files/media/csis/pubs/taskforcereport.pdf
http://aerospacebiz.jaxa.jp/topics/2004/img/topics20040616_spacebiz.pdf
http://csis.org/files/media/csis/pubs/taskforcereport.pdf
http://www.rand.org/pubs/technical_reports/2005/RAND_TR184.pdf
http://www.jaxa.jp/search_e.html?cx=009266628361095407450%3A93dsxetmy8s&cof=FORID%3A11
http://www.jaxa.jp/about/2025/pdf/summary_e.pdf
http://www.isas.jaxa.jp/e/enterp/tech/st/14.shtml
http://www.jaxa.jp/projects/engineering/research/index_e.html
http://www.bloomberg.com/apps/news?pid=newsarchive&sid=aJ529lsdk9HI
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United States: The U.S. National Space Policy (unclassified version) is a ten page 
document which touches on all of the major goals and departmental or agency 
participants in space in the United States,36 but does not go into detailed analysis of 
these policies or implementation strategies. There are many goals and policies within 
that are similar to those expressed by other national space policies. Without delving 
into the bulk of them, some that differ that may relate specifically to SSP include:  

o “Implement and sustain an innovative human and robotic exploration 
program with the objective of extending human presence across the solar 
system.” Human exploration will require power and SSP may provide a source 
that could work for lunar, Martian or other settlements if in-situ resources do 
not include other energy resources. 

o “Strengthen and maintain the U.S. space related science, technology and 
industrial base.” … “Departments and agencies shall: encourage new 
discoveries in space science and new applications of technology; and enable 
future space systems to achieve new and improved capabilities, including 
incentives for high-risk/high-payoff and transformational space capabilities. 
Additionally, departments and agencies shall: conduct the basic and applied 
research that increases capability and decreases cost; encourage an 
innovative commercial space sector, including the use of prize competitions; 
and ensure the availability of space related industrial capabilities in support of 
critical government functions.” While Space Solar Power is not mentioned, 
these phrases describe it well: High-risk/high-payoff, new applications of 
technology, transformational space capabilities. 

o Within the National Security Space Guidelines section is this point: “Support 
and enable defense and intelligence requirements and operations during 
times of peace, crisis and through all levels of conflict.” With that in mind, and 
concerned about the rising costs of energy supplies in combat zones, both in 
dollar cost and lives lost protecting overland fuel convoys, the National Space 
Security Office (NSSO) did an innovative review of the concept of SSP (or 
SBSP – Space-Based Solar Power) to determine its viability for niche 
applications. The Space-Based Solar Power as an Opportunity for Strategic 
Security: Interim Assessment37 was released in October 2007. This report has 
increased awareness of the concept internationally, through the publicity it 
has received, and its innovative use of internet technology in the preparation 
of the study.38 One of the key recommendations related to this discussion 
was: “Recommendation #3 – The study group recommends that the U.S. 
government create a facilitating policy, legal and regulatory environment for 
the development of Space Based Solar Power (SBSP). The major conclusion of 
this report is that the U.S. Government could and should play an important 

                                                 
36 http://www.fas.org/irp/offdocs/nspd/space.html 

- http://www.fas.org/irp/offdocs/nspd/space.pdf 
 
37 Space-Based Solar Power As An Opportunity for Strategic Security: Phase 0 Architecture Feasibility 
Study. Report to the Director, National Security Space Office Interim Assessment, Release 0.1 
http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf 
to which this author was a contributor and responsible for Appendix C – The Business Case Analysis 
 
38 http://spacesolarpower.wordpress.com/ Accessed last 13 August 2009 and a private site 
http://groups.google.com/group/SBSPAS?lnk=iggc for which one needs permission from the lead authors 
to participate. 
 

http://www.fas.org/irp/offdocs/nspd/space.html
http://www.fas.org/irp/offdocs/nspd/space.pdf
http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf
http://spacesolarpower.wordpress.com/
http://groups.google.com/group/SBSPAS?lnk=iggc
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role in retiring technical risk inherent in SSP and incentivize the development 
of a demonstration size system.” 

 
NASA, the National Aeronautics and Space Administration is in charge of most civil 
space and science, though NOAA, the National Oceanic and Atmospheric 
Administration is responsible for operating and managing space-based environmental 
remote sensing systems. While DoD, the Department of Defense (usually through Air 
Force space operations) and NRO, the National Reconnaissance Office are the lead 
organizations for policy implementation on the military space side, NASA is the 
organization most people think of when the words “space” and “U.S.A.” are 
combined. NASA has done a number of studies on Space Solar Power39 but thus far 
every study has come to the conclusion that the costs of building a system, 
especially the costs of access to space, are prohibitive. The idea, like a phoenix, is 
often resurrected however, and with a focus on niche applications such as power 
beaming to a lunar outpost, further NASA attention may develop. 
 
U.S. civil space policy implementation has had a number of developments since the 
2008 election of President Barack Obama. Charles Bolden was appointed as the new 
NASA Administrator and Lori Garver, Deputy Administrator of NASA. The Human 
Spaceflight Plans Committee (or Augustine Committee) report40 was released in 
October and has been formative in more recent announcements. It expressed 
concerns about unsustainable architectures and the challenges matching allocated 
resources to achievable visions and goals. It recommended the US government  
support the developing space transportation industry as it did with early air 
transportation. Bolden’s February 2010 NASA Budget Press Conference remarks41 
focused on facilitating growth of new commercial industries, developing 
transformative technologies and systems, and becoming an engine of innovation. 
President Obama’s April 2010 speech at Kennedy Space Center42 touched on working 
“with a growing array of private companies competing to make getting to space 
easier and more affordable” as well as his main focus of discussing NASA’s 
“transformative agenda” and its effect on local employment. SSP is not specifically 
mentioned in these recent announcements. These developments may change the 
internal outlook within NASA for SSP or they may not.  

Space Solar Power is often perceived to depend on a nation’s approach to its space 
policy. Examining these space policies, they appear to be neither enabling nor 
antagonistic to building an SSP system. If political prestige is a nation’s key 
motivation, an SSP system could be considered a challenge of sufficient stature, with 
enough benefits to that nation, to drive that development. Political prestige however 

                                                 
39 Mankins, J. C., “A Fresh Look at Space Solar Power: New Architectures, Concepts and Technologies,” 
IAF-97-R.2.03, 38th International Astronautical Federation http://www.nss.org/settlement/ssp/library/1997-
Mankins-FreshLookAtSpaceSolarPower.pdf . While this, and other SSP reports can be found on NASA’s 
website (with a bit of digging), most old NASA/DoE/NSF reports involving Space Solar Power are more 
easily found on the National Space Society’s website http://www.nss.org/settlement/ssp/library/ 
 
40 http://www.nasa.gov/pdf/396093main_HSF_Cmte_FinalReport.pdf 
 
41 http://www.nasa.gov/pdf/420994main_2011_Budget_Administrator_Remarks.pdf 
 
42 http://www.nasa.gov/news/media/trans/obama_ksc_trans.html 
 

http://www.nss.org/settlement/ssp/library/1997-
http://www.nss.org/settlement/ssp/library/
http://www.nasa.gov/pdf/396093main_HSF_Cmte_FinalReport.pdf
http://www.nasa.gov/pdf/420994main_2011_Budget_Administrator_Remarks.pdf
http://www.nasa.gov/news/media/trans/obama_ksc_trans.html
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is no longer the force that it was during the “Space Race” of the Cold War era.43 Few, 
if any, space agencies are funded to the extent that a project of this scope is within 
their budget. There are some niche applications where SSP relates primarily to space 
policy: in-space power beaming; and as a supply of energy to proposed activities on 
the Moon, Mars or other planetary bodies.  

Development of SSP could also be considered an enabler of space policy and space 
applications. Access to space has always been the key barrier to the development of 
commercial uses of space such as space tourism, manufacturing, development of 
space cities/settlements, etc. Until there is cheap, reliable access to space, these 
ideas will remain in the realm of science fiction. Access has often been considered “a 
chicken or an egg” conundrum, which decision comes first: To develop the launch 
capacity and access or to build the system or application requiring the access? The 
vehicle fleet necessary for an SSP system to be placed into orbit does not exist 
today. Since launch cost is primarily a function of rate, the high demand created by 
an SSP program would naturally drive down launch costs. It would lead to parallel 
investment in launch systems by launch providers, so they can maximize their 
capture of this lucrative future launch market. Increased demand (and the capital 
availability necessary to build these fleets) could be enough to tip launch economics 
into a virtuous cycle of cost improvement and scalability, and could lead to 
breakthroughs in propulsion techniques.44  

One must examine policy areas beyond space, where the location of solar power 
satellites is irrelevant, but where the benefits SSP can provide are crucial. Energy 
policy is one of these areas. 
 

Energy Policy 
 

The most important benefit that a Space Solar Power system can provide to a nation, 
and the main reason for building it, is the almost unlimited (as long as the Sun keeps 
shining) clean, sustainable and expandable supply of energy beamed to the Earth 
almost 24 hours per day, seven days per week, almost 365 days per year. Sunshine 
on Earth occurs only in daylight hours but if the orientations and locations of the 
satellites in space are optimized, coverage is complete except for short periods at the 
equinoxes. Energy concerns face most, if not all nations. Even those with substantial 
supplies of domestic energy production can be affected by the increasing costs of 
energy internationally and the geopolitical issues of meeting that demand. Of 
escalating importance is not only the declining supply of energy but the impact that 
each type of energy has on the environment. Therefore it is crucial to consider all 
possible alternative supplies including energy from space. For the purposes of this 
discussion, even though environmental and energy issues are inextricably 
intertwined, they will be discussed separately.  
 
Energy policy can relate to SSP in a variety of ways: 

o Supply of energy  
o Type of energy - are energy resources limited or renewable? 
o Security and stability of energy supplies 

                                                 
43 …the Heavens and the Earth: A Political History of the Space Age. Walter A McDougall Basic Books 
Inc New York 1985 
 
44 http://www.acq.osd.mil/nsso/solar/SBSPInterimAssesment0.1.pdf 
 

http://www.acq.osd.mil/nsso/solar/SBSPInterimAssesment0.1.pdf
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o Development of environmentally friendly, renewable alternative 
energy sources 

o Prevention of future wars due to energy scarcity (thus interrelated to 
defense policy) by ensuring abundant supplies are available 

o Access to energy in remote areas (including humanitarian relief to 
disaster areas, battlefields, island nations, undeveloped areas such as 
Central Africa, etc.) 

o Impact of energy supplies on economic growth 
o Redundancy of supplies 
o Independence of supplies 

 
When looking at energy policy it is more important to consider those aspects of 
policy which relate to electricity generation than to transportation fuels as SSP would 
provide electricity to the grid. Laboratory initiatives are underway to consider ways 
to use this technology to create an alternate transportation fuel or synfuel but that 
would not be the initial, early use of SSP. Traditionally sources of electrical power 
generation include: hydro, nuclear, coal, and natural gas. Some countries, locales or 
specific situations (such as humanitarian relief to disaster areas, or power to forward 
bases in military zones) do involve using oil or oil by-products such as diesel to 
generate electricity. Alternative sources of renewable energy have been gaining use 
and market share and are starting to contribute to overall electrical energy 
production. Terrestrial solar, wind, biofuels, geothermal and biomass/biogas 
conversion are growing in production but contribute only a small fraction to overall 
electricity generation.45 These new industries are growing rapidly but there is 
uncertainty as to their ability to scale sufficiently to eventually replace the use of 
fossil fuels. Recent escalating corn prices have raised concerns over the use of food 
crops for biofuels, and the use of land for biofuels (on which food production could 
otherwise be planted).46 These sources of energy are now becoming less desirable. 
 
Fossil fuels are limited and some feel “peak energy”,47 at least for oil is near. 
Supplies of coal, natural gas and uranium are also limited but their peak is 
determined by many to be substantially further in the future than that of oil. Rising 
prices drive exploration and more of all of these commodities will be found. They will 
never be renewable however, so eventually alternatives must be developed. 
 
Many cite nuclear as the solution to the world’s energy problems. Others are 
fervently against it. Nuclear also has issues with material supplies. The supply of 
uranium is fairly abundant as it occurs naturally in many rocks but it is rarely found 
in sufficient concentrations to effectively mine. The mining process itself can be 
hazardous environmentally. Capital costs per nuclear generator are very expensive 
though less than the projected cost of a similar scale SSP system. Uranium must be 
processed, enriched and fabricated into fuel elements, and about half of production 
costs are due to this enrichment and fabrication. Allowances must also be made for 
the management of radioactive spent fuel and the ultimate disposal of this spent fuel 
or the wastes separated from it.48 Concern over the use of enriched uranium in 

                                                 
45 http://www.eia.doe.gov/cneaf/electricity/epa/epat2p2.html  
 
46 http://www.rff.org/Publications/WPC/Pages/08_06_09_Forgotten-Flaw-in-Biofuels.aspx 
 
47 http://en.wikipedia.org/wiki/Peak_oil Accessed last 12 August 2009  
 
48 http://world-nuclear.org/info/inf02.html 

http://www.eia.doe.gov/cneaf/electricity/epa/epat2p2.html
http://www.rff.org/Publications/WPC/Pages/08_06_09_Forgotten-Flaw-in-Biofuels.aspx
http://en.wikipedia.org/wiki/Peak_oil
http://world-nuclear.org/info/inf02.html
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nuclear weapons is another reason for the increasing number of those opposed to 
nuclear power. Regardless of both of these concerns, more money was spent on 
nuclear fission research in 2005 by IEA (International Energy Agency) countries than 
on fossil fuel, renewables and conservation research combined.49 
 
Other alternatives are being researched. The White House budgetary request for 
funding for fusion research for FY2008 was $418 million and approximately $21 
billion has been spent since the 1950s. Fusion is still not yet a reality and no 
production date is in sight. An estimated $80 million total has been spent on SSP 
studies since Peter Glaser first proposed the concept in 1968.50 A fraction of fusion or 
fission research funds redirected to SSP or other technologies might have more 
impact. 
 
Energy policy is shaped by each nation’s, and often regions’ (within each nation), 
varying circumstances reflecting their energy accessibility, availability/supply, 
demand, technology, economic, acceptability or environmental factors, and other 
issues.51 Governments implement energy policy in a variety of ways, including: 

o Mandates for development and use of renewable energy 
o Market deployment strategies52 
o Caps on carbon emissions 
o Funding of energy Research and Development (R&D)  
o Ensuring adequate domestic infrastructure and supply (including 

strategic reserves) 
o Ensuring security of those supplies 
o Support for the private sector 
o Encouraging affordability 
o Conservation or efficiency of energy use 
o Upgrading of the electrical grid 
o Subsidies for the development of energy resources or technology 
o Taxes on undesirable fuels 
o Procurement practices and goals 
o Clean-ups and risk mitigation 

Over the last several decades there has been increasing government-financed energy 
research and development (R&D) in most developed countries.  This has been driven 
by concern about energy security, as well as by the need to address environmental 
problems and social concerns. The newly created ARPA-E, the Advanced Research 
Projects Agency-Energy,53 within the U.S. Department of Energy (DoE) is an example 
of this increasing focus. High-risk, high payoff research on concepts with the capacity 
to be transformative is their stated area of investment while basic research will 

                                                                                                                                                 
 
49 http://www.world-nuclear.org/info/inf68.html 
 
50 http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf  
 
51 http://www.worldenergy.org/documents/assessmentdecember_final_version.pdf 

- http://www.worldenergy.org/documents/scenarios_study_online.pdf 
 
52 http://www.iea.org/textbase/nppdf/free/2004/renewable1.pdf 
 
53 http://arpa-e.energy.gov/ 
 

http://www.world-nuclear.org/info/inf68.html
http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf
http://www.worldenergy.org/documents/assessmentdecember_final_version.pdf
http://www.worldenergy.org/documents/scenarios_study_online.pdf
http://www.iea.org/textbase/nppdf/free/2004/renewable1.pdf
http://arpa-e.energy.gov/
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continue to be conducted by DoE itself. A perusal of recently funded projects54 makes 
one wonder if these are incremental rather than transformative, but it is still early. 

Government R&D expenditures on energy tend to be focused on long-term 
development of new technologies, with the aim of bringing them to 
commercialization, while private R&D is mostly on the further development of, and 
incremental improvement of, existing and operational technologies. While there are 
notable exceptions both ways, there is a strong disincentive for industry working in a 
highly competitive market and needing to justify a return on capital to shareholders 
to undertake long-term, high risk R&D. After all their investment, they will still be 
selling a commodity. Kilowatt hours of electricity are an essentially undifferentiated 
product in a competitive and very price-sensitive marketplace.55 For SSP, this 
suggests that either niche markets that warrant and attain higher prices should be 
the focus; or that the government needs to fund research and early development of 
this concept. 

Space Solar Power is a technology which deserves further research and funding for 
the contributions it could provide to the energy independence, security and stability 
of a nation. Since it involves space it has historically been ignored by energy 
departments and by their policymakers. Proponents’ efforts should be focused on this 
and environmental policy areas. 

 
Environmental policy 

 
Until the onset of the recent international economic crisis, the effects of climate 
change and global warming were some of the leading public concerns for many 
nations. The financial crises of 2008 and worldwide recession have shifted most 
governments’ short term focus back to their economies but these issues are not 
forgotten, just moved to the back burner. Climate change, air quality and water 
quality are of major concern to policymakers and environmental policy is designed to 
address these issues. It is heavily related to energy policy as the burning of fossil 
fuels or anthropogenic causes are considered responsible for global warming. 
Environmental policy focuses primarily on encouraging favorable practices, limiting 
damage and ensuring the safety and health of that nation’s population. 
 
Policy initiatives may include: 

o Greenhouse gas emissions levels 
o Monitoring and regulating greenhouse gases 
o Air and water pollution abatement strategies 
o Waste management 
o Nuclear or hazardous waste issues 
o Endangered species 
o Biodiversity 
o Natural resource management 
o Wildlife and ecosystem sustainability 
 

                                                 
54 http://arpa-e.energy.gov/FundedProjects.aspx  Accessed last 9 May 2010  
55 http://www.world-nuclear.org/info/inf68.html 
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Government involvement in the environment is important because of the “tragedy of 
the commons”. The tragedy of the commons describes the problem that, because no 
one person owns the commons, each individual has an incentive to utilize common 
resources as much as possible, and care for it not at all. Without governmental 
involvement, the commons is overused56 and under cared for. The two general 
government approaches to environmental policy are usually forms of either 
“command and control”: regulations, restrictions, limits or mandates to use specified 
technology; or economic incentives: recognition for excellence, fines for poor results, 
tradable emissions/carbon credits, fees etc.57  
 
Space Solar Power relates to environmental policy in that it is a clean, renewable, 
sustainable source of energy which does not add greenhouse gas emission or heat to 
Earth’s environment though the beaming and receiving processes.58 Research efforts 
to date suggest that not only are there less emissions but the safety and health 
concerns are minimal and the land below the rectenna can be used for agricultural or 
pastoral purposes. Further research is needed as the concept moves forward to 
prove that theory. Environmental policies are enabling of SSP and SSP is a tool which 
could address numerous environmental concerns. 
 
Science and Technology policy/Research and Development (R&D) policy 

 
In addition to the R&D aspects discussed under the space and energy policy sections, 
most nations have policy initiatives focused on research, development, science, 
technology and innovation. The amount of money spent on research and 
development usually has a high correlation with long term economic prosperity and 
success, whether for a nation or an individual company. Some nations have 
overarching R&D goals and policies, while in other countries R&D resides within 
specific government departments or agencies. In most cases, both occur. While 
much of the initial R&D has been done to test the theories behind SSP, much more 
research and development needs to take place to build a proof of concept 
demonstration and then the large scale operating systems. 
 
R&D policy (* relates to the development of SSP) may include: 

o Technology transfer issues (from government research to 
commercialization)* 

o Government funding programs*  
o R&D Tax Credits 
o Increasing student enrolment in high school and university education 
programs in the Sciences, Technology, Engineering and Math (STEM)59 

o High skill, high wage jobs 
o Multi-agency initiatives and coordination 

                                                 
56 http://en.wikipedia.org/wiki/Environmental_policy Accessed last 10 August 2009 
 
57 Choosing Environmental Policy: Comparing Instruments and Outcomes In the United States and Europe 
Winston Harrington, Richard D. Morgenstern and Thomas Sterner – Editors,  Resource For the Future, 
2004 
 
58 http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf  
Page 29 
  
59http://www.ostp.gov/galleries/budget/stem.pdf 
  

http://en.wikipedia.org/wiki/Environmental_policy
http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf
http://www.ostp.gov/galleries/budget/stem.pdf
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o Seed capital financing 
o Openness in research except for in certain classified areas60 
 

How policy addresses technological change is also important. While activities of some 
organizations such as (in the U.S.A.): DARPA (Defense Advanced Research Projects 
Agency);61 ARPA-E; and the National Science Foundation62 (NSF) focus on 
transformative research, most R&D policy seems to address incremental 
improvements more than disruptive developments. SSP has the potential to be a 
game-changer in terms of energy supply, if the costs of construction can be 
dramatically reduced. 
 

Tax/Fiscal policy 
 

Facilitative tax policy and financial incentives are highly desirable if the objective is 
to encourage development of SSP by private industry. Other alternative energy 
sources have already benefitted from favorable policy initiatives such as: 

o Grants 
o Subsidies63 
o Loans 
o Loan guarantees 
o Carbon offset credits 
o Other incentives 
o Tax holidays  
o Reduced tax rates on energy production revenues 
o Transferrable tax credits 
o Prizes 
o Pre-Purchase Agreements 
o Guaranteed annual revenues, etc 

 
Industrial Policy 

 
Industrial policies tend to be major components of an interventionist command 
economy and as such are the key policies in communist countries. However every 
nation, even those with the most free-market, capitalism oriented philosophies 
intervene in their economies to some degree. Industrial policy addresses issues of: 

o Industry competitiveness 
o Industrial capacity 
o Impact of developments on existing industries 
o Workforce issues 

 Preserve and develop industrial base 
 Develop capacity 
 Retention and continuity 
 Education and training 
 Competitiveness 

                                                 
60 http://csis.org/files/media/csis/pubs/0506_cscans.pdf 
 
61http://www.darpa.mil/ 
  
62 http://www.nsf.gov/ 
 
63 http://www.eia.doe.gov/oiaf/servicerpt/subsidy2/pdf/chap5.pdf 
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o Infrastructure development 
o Enabling technologies 
o Wealth creation through successful, prosperous industries 
o World leader status 
o Value of intellectual capital and property rights 
o Socio-economic impact 
o Value of enabling technologies 
o Dual-use, or multi-use applications 
 

Development of SSP for many countries would aid in addressing many of these 
industrial policy concerns and issues. 
 

Foreign Policy 

International agreements govern much of the space law, customs, and codes of 
conduct that will be required to make a space solar power system operational. 
Foreign policy and participation by foreign affairs or state departments in ensuring an 
enabling environment for SSP is very important. The wavelengths that will be used 
to beam energy to Earth are allocated by the International Telecommunications 
Union (ITU). Frequency allocation and orbital slots come under the ITU’s jurisdiction 
and availability of both is crucial to SSP development and success. 

SSP is unlikely to be, or remain, a solitary activity on the part of the nation who 
builds the system. International partners will likely be involved in the supply and 
manufacture of components. Construction, assembly and launch may involve the 
efforts of multiple nations. Customers may not be domestic. Higher electricity prices 
may encourage the “export” of SSP energy to a broad international customer base. 

Foreign policy must be considered as it relates to both trade, and the international 
legal and regulatory environment. Some of these aspects include: 

o Trade, exports, outsourcing,   
o Export controls such as ITAR (International Traffic in Arms)64 
o International participation 
o Multinational customers 
o Standards 
o Satellite orbital slots 
o Frequency allocation 
o Offset/countertrade issues 
o Open-Use policy 
o Liability 
o Insurance 
o Risk mitigation 
 

Space Solar Power clearly transcends traditional policy boundaries. Space advocates 
see the potential for SSP to open the highway to space wide and deep. But the 
benefits SSP could provide may be more important to other policymakers, especially 
those in energy and environmental circles; and also to industry/commerce, foreign 
and defense policy initiatives. The major challenge is that SSP is a concept unfamiliar 

                                                 
64 http://csis.org/files/media/csis/pubs/0506_cscans.pdf and 
http://en.wikipedia.org/wiki/International_Traffic_in_Arms_Regulations  Accessed last 05 August 2009 
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to these sectors and not traditionally part of their policy arena. There is no 
bureaucratic home for SSP inside any single government organization.  
 
The importance of policy to the development of SSP depends to some degree on the 
source of the funds required to build a system, and what business model or legal 
structure is used to create this system: a large scale government project; a 
public/private partnership or a strictly private venture conducted by a company or 
companies within the business sector. 
 

 
Financial Considerations and Prospects Related to Space Solar Power 

 
Building a Space Solar Power system is a very, very expensive venture and as such 
is not competitive economically with other sources of energy at this time, except 
perhaps marginally for some unique niche energy applications. For those, there are 
easier terrestrial solutions. These may have disadvantages. None yet, are so 
significant as to warrant SSP development.  
 
Escalating energy prices have brought the concept to the world’s attention recently 
and further escalation may eventually make SSP economically viable. The mounting 
concerns over climate change and global warming are the other key drivers. These 
make the business case less focused on the economics and more focused on 
environmental benefits. In some ways, (though SSP is on a much larger scale) SSP 
could be compared to the purchase of a Toyota Prius or other hybrid car. The cost 
upfront is substantially higher. The ongoing cost to operate is reduced. But the real 
reason most people buy them is not cost efficiency. Acting in a socially and 
environmentally responsible manner outweighs cost for those purchasers. That sense 
of responsibility may scale to the size of an SSP system with time. 
 
Provision of the capital funding required determines how a Space Solar Power 
business is structured more than policy considerations.  

Business Model/Structure of a SSP System 

In the 1978 DoE/NASA Satellite Power System (SPS, another name for SSP) study,65 
a number of organizational structures were proposed. This paper will focus on the 
three principle structures. The others represent variations of one model or another. 

Government Project 

Some SSP proponents feel the only way for an SSP system to be built is for the 
government to take the initiative and build it. The costs and complexity are 
enormous, and are considered to be on the scale of the Apollo Program,66 Manhattan 
Project67 or construction of the transcontinental highway or railroad systems. Since 

                                                 
65 Satellite Power Systems Financial Management Scenarios October 1978  
http://www.nss.org/settlement/ssp/library/1978DOESPS-FinancialManagementScenarios(Vajk).pdf 
 
66 http://www.nasa.gov/mission_pages/apollo/ 
 
67 http://en.wikipedia.org/wiki/Manhattan_Project Accessed last 17 August 2009 
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the government was responsible for these accomplishments, a government project 
model is most frequently cited, expected and lobbied for by SSP advocates. Such a 
project may be conducted by a government outright or a new agency may be 
created for that sole purpose.  

This model will likely be the model of choice for those countries without extensive 
capital markets where costs could be shared, or funded exclusively by the private 
sector. Political support is crucial. For SSP to become a successful reality, support 
must be widespread and lasting or the effects of election cycles would kill it in the 
midst of its development. 

At this time, there does not appear to be the overwhelming need or desire from any 
government to spend the substantial resources necessary for Space Solar Power 
when other issues are more critical. 

Public/Private Partnership 

Public/Private Partnerships (PPP) share risk between the public (government) sector 
and the private (commercial) sector. In Canada, and other countries, there is a 
second condition beyond risk-sharing; the PPP must be involved with the provision of 
public services or the development of public infrastructure.68 Like a fully funded 
government project, a partially funded one, or PPP, also needs extensive support 
from policymakers and politicians. The government may be an investor and own 
shares in the PPP, or it may loan the PPP funds on very favorable terms. 

The most analogous PPP cited for SSP is COMSAT which opened space to 
communications satellites69 after the initial demonstration satellites proved viable. 
COMSAT, the Communications Satellite Corporation, was created in 1962 through an 
act (controversial at the time) of U.S. Congress – the Communications Satellite Act.70 
COMSAT, while structured primarily as a private entity, had 3 government officials 
appointed by the President (at founding, President Kennedy) on its Board of 
Directors.71 It was created as an instrument of national (and foreign) policy and 
designed to be a government-created monopoly subject to government supervision 
and regulation. Fifty percent of the shares were purchased by the common 
communications carriers (like AT&T – American Telephone and Telegraph) with the 
remaining fifty per cent issued through share offerings to the general public.  

COMSAT’s sister company INTELSAT - International Telecommunications Satellite 
Consortium was created two years later to provide for an intergovernmental global 
ownership of satellites. Each participating nation designated a government 
department or chartered company to act on their behalf. COMSAT was the “first 

                                                 
68 http://www.pppcouncil.ca/ 
 
69 http://www.sspi.gatech.edu/sunsat-act.pdf 
 
70 …the Heavens and the Earth: A Political History of the Space Age. Walter A McDougall Basic Books 
Inc New York 1985 
 
71 http://www.nss.org/settlement/ssp/library/1978DOESPS-FinancialManagementScenarios(Vajk).pdf 
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among equals”, owned the greatest percentage of shares, and was contracted by 
INTELSAT to manage the system for a number of years.  

Solar power satellites share many similarities with communications satellites so these 
analogies make sense, though the economic and political environment of today is 
very different from that of the 1960s. 

Private Commercial Venture 

For a privately funded and operated venture, policy issues become less important. 
The ideal government policies should be enabling, incentivizing, and not overly 
restrictive. Regulatory, health, safety and liability policy issues will always reside in 
the government or international agency domain as they do with commercial 
communications satellites.  

If Space Solar Power is so expensive, can it be done privately (or by publicly traded 
companies)? There are already a number of private companies who have already 
announced plans to build or market an SSP system. PowerSat Corporation of Everett, 
Washington72 has filed a patent that accelerates viability of Space Solar Power (SSP) 
Satellite Systems. Solaren Corporation of California73 has entered into a power 
purchase agreement with PG&E (Pacific Gas & Electric, one of California’s largest 
electrical utilities) to deliver power from space to their grid by 2016.74 With patents 
pending, a power purchase agreement in hand, penalties for non-performance, and 
some funding raised;75 they may have an advantage over other companies with 
announced plans. Space Energy of Schaffhausen, Switzerland76 aims to develop, 
own, and operate the first Space-Based Solar Power (SBSP) satellites. Space Island 
Group has been discussing the concept for a number of years.77 Welsom Space 
Power78 has presented on their business plan at a recent conference (ISDC2009). 
John Mankins, who is one of the leading experts in SSP, has created a company, 
Artemis Innovation LLC,79 to focus on technologies necessary for SSP development. 
EADS Astrium has plans to use high power infrared laser technology and are trying 
to get an in-orbit demonstration done at the ISS80. They are soliciting government 

                                                 
72 http://www.powersat.com/about.html 
 
73 http://www.solarenspace.com/ 
 
74 http://www.next100.com/2009/04/space-solar-power-the-next-fro.php 
 
75 http://www.energyboom.com/solar/solarens-spaced-based-solar-plan-losing-steam 
 
76 http://www.spaceenergy.com/s/Projects.asp 
 
77 http://www.spaceislandgroup.com/solarspace.html#NEW 
 
78 http://www.sspi.gatech.edu/welsom_presentation_isdc2009.ppt 
 
79 http://www.artemisinnovation.com/ 
 
80http://www.aviationweek.com/aw/generic/story_generic.jsp?channel=awst&id=news/awst/2010/01/25/A
W_01_25_2010_p31-198723.xml&headline=Power%20System:%20Laser-
Based%20Safer%20Than%20Microwave 
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and other private involvement for this effort.  There may be other companies who 
have not yet made their plans public. This interest and company formation (primarily 
in North America and Europe) shows there are entrepreneurs prepared to take risks 
in this sector. How viable any of their operations may be, has yet to be determined. 

The satellite sector is a very profitable industry. Its products, including GPS (Global 
Positioning System) navigation, satellite TV and radio, broadband communications, 
broadcasting, entertainment, and weather monitoring and forecasting.81, contribute 
and add significantly to our every day activities but they are not always perceived as 
being space-derived. Providing energy in addition to these other services is not 
difficult for individuals or investors to imagine satellites doing, even if they may not 
comprehend the physics involved. Capital requirements for the traditional satellite 
industry are also large, but the industry is adequately and regularly financed. Much 
of the funding comes from the debt markets (issuance of corporate bonds) in 
addition to equity markets. The regular, reliable cash flow of the satellites’ income 
stream makes lending an attractive option for banks. Private risk capital may be 
challenging to find to fund a demonstration but once SSP moves beyond theory and 
a successful scalable demonstration is built, the sources of capital available to the 
traditional Satellite companies may extend to Solar Power Satellite companies as 
well. 

Electrical utilities and power generation are also financed substantially through public 
debt markets and bank lending. Power purchase agreements (PPAs) are contracts 
that banks are accustomed to accepting as collateral for loans. This makes the 
Solaren announcement an important milestone, and a motivation for others to 
pursue such agreements. With rising requirements for use of renewables by utilities, 
state Renewable Portfolio Standards (RPSs)82 policies will cover 46% of U.S. retail 
electricity generation. Mandatory state’s requirements will be as high as 33% by 
2020 for California.  

Interest by investors in “clean-tech”, alternative energies and green funds was very 
strong before the economic crisis and is now starting to return. While high-risk, this 
interest could extend to Space Solar Power. 

 

Conclusion 

Policy considerations are very important for Space Solar Power and grow in 
importance with the degree of government involvement and participation. SSP as a 
strategy can address policy issues in a variety of contexts and has the potential to 
provide solutions for a number of growing problems. In space policy, little attention 
has been paid to space utilization, development or commercialization activities. The 
successful satellite industry is not thought of as a space industry but as a 
communications or entertainment industry. Space Solar Power would be better 
served if its advocates focused their attention on effecting energy and environmental 
policy instead of space policy. Encouraging the development of cheap, reliable 

                                                 
81 http://www.sia.org/files/2008SSIR.pdf 
 
82 http://eetd.lbl.gov/ea/ems/reports/lbnl-154e.pdf 
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affordable access to space however is crucial before the financial considerations and 
prospects can improve.  

Policy initiatives and incentives that give SSP the same beneficial treatment as 
terrestrial energy projects are very important. Investing in the necessary R&D and 
technology development; and building an operational demonstration SSP project that 
is scalable are vital to funding full-scale systems. Policy may present challenges 
along the way: God (or the Devil, depending on who is quoted) is in the details and 
policymakers tend to address minutiae in their implementation. Examining regulatory 
details at an early stage is advisable. Helping policymakers to plan for the 
inevitability of Space Solar Power is essential for SSP proponents. As energy and 
global warming issues continue to escalate, solar power from space will become a 
more attractive choice and economically viable option.  
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