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INTRODUCTION 
 

The "perpetual struggle for room and food" foreseen by Malthus nearly 200 years ago 
is now joined by the growing concerns of global energy shortages before the majority of the 
people on Earth will have benefited from existing terrestrial energy sources to increase their 
living standards. 
 

There is a growing consensus that future generations will live in a world where gas, oil 
and coal will be increasingly scarce resources, and valued as chemical feed stocks rather than 
fuel. The reality of the finite nature of carbon based energy production is grudgingly being 
acknowledged.  
 

Energy economists are debating whether the peak availability of energy resources will 
be reached before 2010, and whether by mid–century, deposits of gas and oil will have been 
exhausted. Even coal deposits may not meet global energy needs especially if the effects of 
global warming are shown to be responsible for climate changes resulting in melting of the 
polar ice fields, and other deleterious effects on the ecology. 
 

Nuclear energy although promising has widely known drawbacks including eternal 
vigilance over all process steps including nuclear waste disposal, and the potential for 
diversion of nuclear materials for atomic weapons. None of these drawbacks have so far  been 
completely eliminated. Fusion generated power on Earth, if major obstacles can be removed, 
may at an undefined future time become possible.  
 

Life  on Earth, could not have evolved without the ceaseless radiation from the sun into 
space of which only a minute fraction is intercepted by the Earth. Already there are significant 
efforts underway to benefit from the sun's energy on Earth. However, the demands for energy 
on Earth, as useful and worthwhile the present efforts to convert solar energy for a wide range 
of applications may be, they are limited by the diffuse nature of solar radiation, the diurnal 
cycle, weather conditions, and the requirements for energy storage for about 12 hours a day.  
Because of these drawbacks the energy demands in this century will exceed by far the 
contributions of terrestrial solar energy conversion systems. 
 

Space–based solar energy systems have been developed since the beginning of the 
space–era, and are installed in a large variety of satellite systems ranging from communication 
satellites to the International Space Station. Solar energy converted in space for use on Earth, 
"Space Solar Power" (SSP) relies on the continuous and inexhaustible energy of the sun 
converted directly into electricity with solar cells in space. The electricity is fed to microwave 
generators incorporated into transmitting antennas. SSP could meet foreseeable global energy 



requirements, and ensure that the Earth will remain a hospitable planet for humans and all 
other forms of life in the future. Centers of sustainable development based on energy from 
space can provide the focus and financial infrastructure needed to stimulate sustainable 
regional development for the global populations. 
 
 
THE RATIONALE FOR SOLAR SPACE POWER (SSP) FOR USE ON EARTH 
 

The implicit convictions of well–meaning individuals in the 20th century were that 
regional developments, complex river management schemes , exploitation of solid, gaseous 
and liquid fuels, control of nuclear power, and at an undefined future time fusion would meet 
foreseeable energy needs.  It is increasingly recognized that these well–intended human 
activities can result not only in exhausting carbon–based global energy sources, but in 
unforeseen direct or indirect impacts on the Earth climate and ecology ranging from the 
disquieting to the catastrophic.  Underlying these impacts is the exponential population growth 
resulting from improvements in sanitation and health care, with a projected global population 
of 10 billion by mid–century demanding higher living standards. 
 

The technology exists to create a global energy supply system that is compatible with 
the Earth's ecology, relies on an inexhaustible energy source for as long as the sun shines, 
especially when compared to existing and planned methods of generating electricity. SSP lends 
itself to complete integration with the existing investments in the electric power supply 
infrastructure. 
 

Historically, wealth has been created when the power of the human intellect combined 
abundant energy with rich materials resources.  There is a growing conviction that it is possible 
to convert solar energy in space with materials launched from Earth, and eventually to use 
construction materials available on the moon to provide inexhaustible energy from the moon to 
meet the needs of the Earth's population in future millennia.. 
 

 basic concept of SSP relies on the use of photovoltaics for the direct conversion of 
solar energy into electricity with solar cell arrays. The solar cell arrays of the SSP installation 
deployed in orbit or on the lunar surface are designed to generate electricity. The microwave 
transmission system had its origin in the demonstration of microwaves by Hertz in 1886. Tesla 
already in 1908 attempted beaming power from Long Island, New York to Europe. Microwave 
generators, in wide use today in industry and homes, are incorporated in a planar phased-array 
transmitting antenna.  The transmitting antenna  directs a microwave beam of low power 
density precisely to one or more receiving antennas at desired locations on land or offshore. At 
the receiving antenna the microwaves are safely and very efficiently converted into electricity 
and transmitted with electrical transmission lines to users. The receiving antennas can be 
located offshore especially if the concept of "ocean cities" is found viable in the future. 
 

The concept of "Power from Space" was first publicly presented by the author in 1968, 
and a US patent was issued to him in 1971. The first successful demonstration of wireless 
power transmission for use in SSP was performed at the NASA Space Antenna facility at 
Goldstone, California in 1975. During this demonstration 30 kW were beamed over a distance 



of one mile to the receiving antenna where the microwave beam was converted directly to 
electricity with an efficiency of 82%. 
 

Since then space technologies for SSP have been studied and demonstrated on Earth 
and in space to meet performance and safety requirements by growing numbers of academic 
institutions, industry groups, and government agencies in China, France, India, Japan, Russia, 
Ukraine, and USA. The results of these ongoing global development efforts are that the 
concept of SSP is considered a realistic global power supply option which can be developed in 
the foreseeable future. There is a growing consensus not only within the space technical 
community but also in the electrical power supply industry that there is a compelling rationale 
for developing SSP. 
 

The development of power from space for use on Earth is an achievable application of 
known space technologies that can be demonstrated on an increasing scale during the next 
decades. It will require both capital and participation on a global scale. 
 

The undertaking of this global development must be on a profitable basis for all nations 
for otherwise SSP will not be available when today's energy sources are either exhausted in 
this millennium or alternative energy sources are found to be wanting for either technical, 
economic ecological or societal reasons..  
 

The SSP represents an evolutionary direction of expanding successful applications of 
the relevant technologies developed on Earth together with the major accomplishments of 
space missions performed in the last century.  President's Kennedy's historic challenge to the 
space community to land a man on the moon in the next decade was at that time a greater 
challenge than obtaining power from space for use on Earth.  
 

With the demonstrated feasibility of the applicable technologies there is increasing 
confidence that economic, societal , environmental and ecological criteria can be met, ensuring 
that SSP will be in compliance with United Nations policy and legal requirements, and capable 
of satisfying global energy demands in this century.  
 

The possibility that global society will accept a declining living standard and a 
degrading global environment appears to be highly unlikely. There is no viable alternative but 
to plan to develop all possible benign forms of energy production which include the conversion 
of solar energy in space for use on Earth.  
 

The successful implementation of SSP could usher in not only a new era of energy 
resource development of global benefit, and provide the impetus to extend human activities 
beyond the confines of the Earth, but also divert near–Earth objects from catastrophic impacts 
with Earth. 
This may be possible with launching powerful laser beams powered by lunar SSP installations 
to intercept such objects on a collision trajectory with Earth. 
 
 
 
 



CONCLUSION 
 

While there appear to exist several options to meet future global energy needs, most 
currently known energy sources have inherent documented limitations which call into question 
their availability on a scale essential to ensure future equitable global access to energy sources 
compatible with the Earth's ecology. There is still time to develop and select the most desirable 
power generation options before commitments are made that would result in unsustainable 
global development.  
 

There still are many opportunities to increase reliance on the benefits of solar energy on 
Earth and in space for use on Earth to ensure that this will remain a planet hospitable for all 
forms of life. 
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