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Bill Brown, far right and Peter Glaser 
explain their Solar Power Satellite to school children.
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Space Solar Power (SSP) has Low CO2
emission intensity: 



Looking Back

"The world has made no progress over the past 20 years in 
reducing the carbon content of its energy supplies, despite 
over $2 trillion of investment into renewable-energy 
projects such as wind and solar power.”

- " Scant Gains Made on CO2 Emissions, IEA Says, WSJ

Instead - Global CO2 levels continue to increase more 
rapidly. 

http://online.wsj.com/article/SB10001424127887324493704578428591203150334.html
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#1 Reliability

Energy Return On Investment (EROI) = how many BTU’s of 
energy are brought to market per BTU invested.  

SSP has essentially zero fuel cost for power generation - a prime 
advantage for SSP. By tapping the sun directly, SSP is expected to 
be lower in cost (EROI), than anything else on the energy horizon.  
Next Figure shows EROI for various power generation plants. 
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#2 Environmental Regulation
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Inside Energy: Why Is California Trying To Behead The Duck?
By Jordan Wirfs-Brock, October 2, 2014, 
http://insideenergy.org/2014/10/02/ie-questions-why-is-california-trying-to-behead-the-duck/
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Inside Energy: Why Is California Trying To Behead The Duck?
By Jordan Wirfs-Brock, October 2, 2014, 
http://insideenergy.org/2014/10/02/ie-questions-why-is-california-trying-to-behead-the-duck/
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11. Not only lower cost generation but lower cost access.
A transmission grid based on the central generating station 
model is simpler, more reliable, and lower cost than 
rebuilding to a distributed generation model. To meet 
California’s 33% RPS goal, ratepayer bills will rise drastically 
by 2020, not just from renewable energy’s higher cost, but also 
from CA-ISO’s required transmission upgrades: 

A New Alternative - Space Solar Power (SSP)



The inflation-adjusted net worth for the typical household 
was $87,992 in 2003. Ten years later, it was $56,335, a 
36 percent decline. The average electric power bill 
increased 42% between 2003 to 2013.
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Food Costs
ALL four monthly food plans which the USDA tracks increased by 
more than 50% from 2000 through 2015. (family of four data plotted)
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“Effective control of rising CO2 is not financially feasible for 
even large electric power generation companies, using currently 
available technologies and RPS constraints. These companies 
and customers are not "capable of shouldering heavy 
substantive and procedural burdens. (EPA wording)" as their 
visceral connection to global economies prohibits deploying 
grossly non-economic and reliability-reducing power 
generation technologies. Space Solar Power is required to 
effectively address rising global CO2.”

- Summary statement for Atlanta EPA Public Hearing 
November 19, 2015
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Data from BP World Energy 2016. Chart by Gail Tverberg, 
Director of Energy Economics, Space Solar Power Institute



High oil prices lead to RECESSION
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Economist James Hamilton has shown that oil price spikes 
connected with 10 out of 11 recent US recessions! Our global 
and U.S. economy is dependent on stable and reasonable energy 
prices, especially oil, which directly affect commodities costs.
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Chart by Gail Tverberg, Director of Energy Economics, Space Solar Power Institute
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www.smithsonianchannel.com/shows/an-ocean-mystery-the-missing-catch/0/3437476

Climate Change  - nutritional
Laboratory duplication of the changes affecting the oceans in the years ahead is 
virtually impossible. Oxygen levels in the Pacific tropics has been declining since 
the 1970s. Measuring today’s ocean productivity shows that since 1996 global 
catch has been in decline.
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Ruminants, including 
cattle, sheep, oxen, 
buffalo, deer, etc., the 
source of nearly all the 
milk and half the meat 
the world eats, will  gain 
weight more slowly 
under doubled CO2 »»

Kansas State University  http://spuds.agron.ksu.edu/gainco2.gif

Climate Change  - nutritional

Plant-available nitrogen decreases 40 to 50 % under doubled carbon 
dioxide levels expected around 2050 ... resulting in reduced 
nutrition from forage and grasses grown under doubled CO2 . 
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• Nutrition from wheat and rice decline:

• Wheat grown at doubled CO2 declines in protein content 
by 9-13%.  It produces poorer dough of lower extensibility 
and decreased loaf volume.  The quality of flour for bread 
making degrades. 

• The protein content of rice declines under doubled CO2
corresponding temperature increase.  Iron and zinc 
concentrations in rice, important for human nutrition, 
would be lower. 

Climate Change  - nutritional (2)
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As our atmospheric CO2 level continues to increase, plant 
photorespiration decreases and nitrate assimilation in most 
plant species is severely inhibited.  Declines in forest health 
and food quality that are associated with climate change 
derive in part from CO2 inhibition of nitrate assimilation that 
diminishes plant organic N (Nitrogen, and therefore, protein 
concentration.) levels. This exacerbates damage from insects 
and other pests as they consume more plant material to meet 
their nutritional needs. 

- “Elevated Carbon Dioxide”, Arnold J. Bloom, Ph. D, Professor
and chair, Dept. of Plant Sciences, Univ. of California, Davis.
www.plantsciences.ucdavis.edu/Faculty/bloom/bloom.htm

Climate Change  - Summary (3)

http://www.plantsciences.ucdavis.edu/Faculty/bloom/bloom.htm
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The current wave of Arab wars began with the “Arab Spring”, 
whose #1 cause was the rising price of food. ISIL’s war is 

basically over control of Iraqi oil fields.
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Natural Gas Prices
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Natural Gas Prices

Between 1999 and 2004, the US electric power industry built 
200,000 MW (about “4 Californias” worth of generation capacity 
or almost 10% of all US generation) of natural gas fired 
generation. Natural gas was cheap - $2 to $3 per Million BTU. By 
Dec 2005 the price soared above $14 per Million BTU and US 
electric power consumers were burned. The DOE then retracted 
their estimation that Mexican natural gas would remain cheap. 

Natural gas has now, once again, entered that “cheap” range.
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No company(s), countries or agency(s), are yet prepared to 
assume the immense financial risk of initiating SSP 
construction.  

There are simply too many engineering, financial, regulatory 
and managerial risks for any group we have been able to 
identify to undertake SSP today.  

No Utilities can order a Sunsat yet.
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Challenges to closing the SSP Business case - 1
Financial - Low Cost to Orbit - Reusable Transportation(RLV)  

FAA’s Annual 
Compendium reviews 
essentially all global 
launch vehicles on the 
immediate horizon, but 
its getting harder to 
keep up -
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DARPA selects Boeing for XS-1 RLV spaceplane 

May 24, 2017 -WASHINGTON — DARPA picked Boeing to develop their 
experimental reusable first stage, promising to lower launch costs for medium-sized 
payloads. Boeing will develop its “Phantom Express” vehicle for phases 2 and 3 of 
DARPA’s Experimental Spaceplane 1 (XS-1) program, which has the goal of 
performing 10 flights in 10 days, with one flight over Mach 10, to demonstrate 
responsive and low-cost launch. Phase 2 will cover development of the vehicle and 
ground tests though 2019, with a series of 12 to 15 test flights planned for phase 3 
in 2020.
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Top 10 Challenges to closing the SSP Business case - 1

Named for astronaut John Glenn, the New Glenn rocket’s diameter 
will lift off with 3.85 million pounds of thrust from seven engines. 
That places it between SpaceX’s Falcon 9, and the Falcon Heavy, 
with more than 5 million pounds of thrust at liftoff.

- Los Angeles Times, Sept. 12, 2016

http://www.latimes.com/topic/politics-government/john-glenn-PEGPF00192-topic.html
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Stratolauncher
Paul Allen, Microsoft billionaire, is financing Stratolaunch Systems now 
located in Huntsville, AL and focused on building the world’s largest 
aircraft, using six Boeing 747 engines, to “air-launch” payloads to orbit. 
Stratolaunch has selected Orbital’s Pegasus XL to launch to orbit:

http://www.stratolaunch.com/
http://spacenews.com/stratolaunch-to-launch-pegasus-rockets/


37

Eventually Sunsats could receive an electromagnetic launch boost 
from the Navy’s EMALS now being installed in CVN-21 Carriers.

Electromagnetic Aircraft Launch System (EMALS)

http://defensetech.org/2015/03/19/navy-prepares-to-fire-
an-electromagnetic-aircraft-catapult-on-new-carrier/
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"The payload penalty for full and fast reusability versus an 
expendable version is roughly 40 percent," Musk says. "[But] 
propellant cost is less than 0.4 percent of the total flight cost. 
Taking into account the payload reduction for reusability, the 
improvement is therefore theoretically over a hundred 
times."   This would drop the cost per kg for his Falcon 
Heavy rocket to just $10. That, however, requires a very high 
flight rate, just like aircraft," Musk says. - “Elon Musk on 
SpaceX’s Reusable Rocket”,  Feb. 7, 2012,
http://www.popularmechanics.com/science/space/rockets/elon-musk-on-spacexs-
reusable-rocket-plans-6653023

Rockets for Space Solar Power (SSP)

http://www.popularmechanics.com/science/space/rockets/elon-musk-on-spacexs-reusable-rocket-plans-6653023
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Space Solar Power is estimated to have an EROI of 300 or higher, 
using thin-film photovoltaics and reusable commercial launch 
vehicles(RLV).  Achieving that EROI depends on getting RLV’s 
above 100 times reuse, cutting launch to orbit prices down to about 
$150 per lb. to orbit. Elon Musk’s SpaceX, is leading this race:
"The payload penalty for full and fast reusability versus an 
expendable version is roughly 40 percent," Musk says. "[But] 
propellant cost is less than 0.4 percent of the total flight cost. 
Taking into account the payload reduction for reusability, the 
improvement is therefore theoretically over a hundred times."   
This would drop the cost for his Falcon Heavy rocket to just $10. 
That, however, requires a very high flight rate, just like aircraft," 
Musk says. - “Elon Musk on SpaceX’s Reusable Rocket”,  Feb. 7, 2012, 
http://www.popularmechanics.com/science/space/rockets/elon-musk-on-spacexs-
reusable-rocket-plans-6653023

A New Alternative - Space Solar Power (SSP)

http://www.popularmechanics.com/science/space/rockets/elon-musk-on-spacexs-reusable-rocket-plans-6653023


PASADENA, Calif., April 20, 2015 /PRNewswire/ -- Northrop 
Grumman Corporation has signed a sponsored research agreement 
with the California Institute of Technology (Caltech) for the 
development of the Space Solar Power Initiative (SSPI). Northrop 
Grumman will provide the initiative $17.5 million over three years. 
The team will develop the scientific and technological innovations 
necessary to enable a space-based solar power system capable of 
generating electric power at cost parity with grid-connected fossil 
fuel power plants. SSPI responds to the engineering challenge of 
providing a cost-competitive source of sustainable energy. SSPI 
will develop technologies in three areas: high-efficiency ultralight 
photovoltaics; ultralight deployable space structures; and phased 
array and power transmission.

Space Solar Power Initiative Established by 
Northrop Grumman and Caltech 
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How to proceed?
Comsat Corp, a public/private corporation chartered in 1962, 
opened space for communication satellites - when we knew 
nothing about space, rockets or space communications. 
Communication satellites are now a $300+/year Billion industry. 
The “Sunsat Act” would accomplish the same task, creating a 
space solar power corporation and industry of far greater size. 

The first US aerospace company,
Northrup Grumman has now 
thrown their hat in the SSP ring,
signaling that the checkered 
flag has just dropped for the US 
Sunsat competition!!
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