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"When one species attains a position of dominance over all the other species in the ecology of its planet, if it is both egocentrically greedy, and has a powerful set of technologies through
which to amplify the expression of that greed, then unless that dominant species can find a way to limit or to transform itself and its greed-based systems into something more wholesome,
it will foul its planetary nest as surely as the night follows the day ... perhaps even to its own extinction."

a statement synthesized from the writings of eco-anthropologist, Gregory Bateson
and visionary science fiction writer, Olaf Stapledon

 
A "High Altitude" View of History -- Both Past and Future 
By way of beginning, it is useful to consider the "great ascent" of human history as popularized by some contemporary Western futurists, such as Alvin Toffler, author of Future Shock, The Third Wave, and the book
recently much trumpeted by Newt Gingrich, Creating a New Civilization: The Politics of the Third Wave. The basic idea here is deceptively simple. As schematically summarized by Figure One, there have been a sequence
of transformative "cultural paradigms" that have dominated human habitation on the planet, each newer one gradually replacing the earlier ones by means of wave-like processes of diffusion whose speed is greatly
accelerating with the passage of time:

The First Wave from The Nomadic Era to the Agricultural Era took millennia -- thousands of years -- to spread over most of the surface of the planet;
The Second Wave from the Agricultural Era to the Industrial Era took centuries -- hundreds of years -- to become the dominant, but still not universal cultural form;
The Third Wave from the Industrial Era to the Information Era is, according to futurists such as Toffler, now thought to be taking place on the order of mere decades -- tens of years -- and is bringing on
accelerating rates of change in many different sectors of society that will be difficult, if not impossible, to manage successfully using industrial era concepts, tools and techniques.

The possibility of a future Fourth Wave transformation, also diagrammed on Figure One, will be introduced after the idea and significance of "ecological load" have been discussed.

 
Exponential Increase in Ecological Load: A Mega-Change Driver 
Futurists often use the acronym, "STEEP" (Social, Technological, Economic, Ecological and Political) as a guiding mnemonic to help them approach the goal of "360 degree vision" regarding changing trends and
emerging issues in the environment. (2) Although something of an oversimplification to do so, it is useful to consider ecological load as an integrative proxy, or "mega-change driver," for all of the variables which,
together, make up the STEEP trajectory portrayed in Figure One. 
(Ecological load is formally defined as level of population times per capita consumption times an appropriate index of technology-based ecological impacts associated with consumption. As population biologist Paul Erlich has pointed out, this way of looking at ecology
makes it clear that runaway population growth by poorer nations, although an emerging threat of major proportions to the "life support systems of Spaceship Earth," is outweighed by the consumption trends in richer nations. And it is these levels of consumption that set the
growth goals of poorer and more populous nations.) (3)
Perhaps the most important threat now facing humanity is the possibility that human civilization will increase its overall ecological load past whatever level the planetary "carrying capacity" turns out to be. This
hypothetical level is illustrated on Figure One by a horizontal dashed line. 
(Although carrying capacity turns out to be enormously difficult to even define with satisfactory rigor, computer simulation modeling and other types of studies suggest that if current ecological load growth trends continue unabated, the carrying capacity of the planet could
be overshot within the proverbial "seven generations" time horizon -- early enough to consider in present-day decision making, given the long lead times needed to alter the direction and momentum of key factors driving this trajectory. (4) And if planetary ecological load
does overshoot the carrying capacity severely -- as has already occurred in countries like Haiti, Rowanda and Bangladesh -- the carrying capacity of the planet will itself decrease, due to interacting problems such as top soil erosion, desertification, species extinction, etc.)
The issue of ecological load brings to point the essential difference between conventional futures research, policy analysis, strategic planning, etc. and the Future Generations perspective. Conventional approaches try to
make the future as good as it can be for us to enjoy when we "get there." The Future Generations approach, on the other hand, seeks to balance our needs and desires with those of our offspring, so as to avoid really
wrecking things for the many generations yet to come (e.g., generational genocide). The envisioning of requirements for achieving sustainable life support systems in a space colony may provide considerable insight on
such issues -- one of the many ways in which near-term space-related research, education and entertainment could contribute to the long-range well-being of "Spaceship Earth," our planetary home-in-space. It shows, for
example, the importance of emphasizing long-term sustainability of return on investment at least as much as maximization of short-term profitability -- an absolutely essential shift now needing to be made by leaders in
business and industry and by the investors whom they claim to serve.
A Normative Vision of the Future 
The remaining part of Figure One is a visionary, or normative forecast for the "future of Spaceship Earth." To understand the concept of a "normative" forecast, it is helpful to note that applied futures research generally
deals with three types of alternative futures:

Plausible (a possible future in which relevant causal factors can be specified even though it may stretch the imagination to do so);
Probable (a plausible future that is considered to have a reasonably high likelihood of coming to pass) ; and
Preferable (what we would prefer; the type of future that is worth trying to achieve).

The word, "Normative," then, is a type of foresight that deals with preferable futures -- that which is worth spending time to envision, talk about, and work towards, even before all the details have been worked out
regarding how it might "work," and become fully plausible to all who need to pull together to make it happen. The purpose of most normative futures research and forecasting, is thus to help facilitate the process of moving
a specific vision of future reality through the following sequence as time unfolds: preferable -> plausible -> probable -> realized.
Because the runaway increase in ecological load summarized by Figure One presents such an enormous threat to the long-range well-being of Earth's ecology ("the sustainability of essential life support systems of
Spaceship Earth") -- and thereby to the future of humanity as well -- researchers in many different fields are striving to discern normative visions for the future that would include specific ways in which this "dystopia" can
be avoided. One way to do so is mapped out in the remaining part of Figure One: a "Fourth Wave" transformation from the Information Era to an Era of Global Consciousness (5).
The essence of this normative forecast goes back some twenty years to exploratory futures research that my colleagues and I did at the Stanford Research Institute (now SRI International), but recent technical
developments have occurred, making the forecast sufficiently plausible to revisit and revise (6). These include specific ways in which to realize what R. Buckminster ("Bucky") Fuller -- who was the first to use the
visionary phrase, "Spaceship Earth" -- called, the Ephemeralization of Technology -- the use of tools and techniques that are "light" rather than "heavy" in form. At this time, two categories of ephemeralized technology
development stand out in importance: (7)

"Explicate" technologies involving physical space, e.g., Nano-technology (8) (which, by working at the "ephemeralized" scale of 10-9 m -- a billionth of a meter -- may help lighten impacts on the ecosystems of the
planet); and
"Implicate" technologies involving non-physical space, e.g., Noetic-technology (which, by dealing with mind, consciousness, and transcendental ways of knowing, may provide a reliable tool set for tapping the
wisdom and guidance humanity needs in order to navigate to a "safe landing" from the unsustainable growth trajectory shown in Figure One). (9)

Made feasible by the Ephemeralization of Technology as defined above, is a second key aspect of the envisioned "Fourth Wave" transformation: Stabilization of Ecological Load. In order to be plausible given current
knowledge, this is envisioned as including both:

a new paradigm in bio-technology, e.g., Ecological Restoration Engineering (modeling nature in the designed use of microbial populations) as in the "living machines" being pioneered by biologist John Todd and
others; (10) and
a new paradigm in social values and ethics, e.g., regarding domination and control. (11)

From the viewpoint of business and political leaders, however, perhaps the most important aspect of the envisioned Fourth Wave transformation is that it offers a way to sustain the exponential growth trajectory that has
characterized the economic development of Western Culture. Its just that the economic growth would come to emphasize development of ephemeralized technologies and ecological sustainability, rather than "brute"
technologies and ecological exploitation. In other words, this may be a profitable way to reframe the so-called "doom and gloom" vision of the future and its calls for "limits to growth."
Key Change-Drivers, Emerging Issues and Wild Cards for Scenario Development and Strategic Planning 
With this overarching context in mind, the main forces, trends and illustrative "wild cards" (surprising developments which change things radically) that may create the future in the next thirty or so years are as follows
(some were introduced earlier and are repeated for clarity):

The technology-fueled behaviors that are driving the exponential increase in ecological load pictured in Figure One, and are led by the general unwillingness of leaders at all levels -- regional to planetary -- to
recognize and/or respond constructively to the threat of overshooting the planetary carrying capacity for ecological load well within the time horizon of the proverbial "seven generations."
Four key varieties of "enabling technologies" (12) all of which may be greatly abetted by nano-technology:

Energy conservation and sustainable energy production technologies;
New materials synthesis and old materials substitution technologies;
Genetic and biological engineering technologies, especially ecological "restoration" engineering;
Digitized information technologies, especially those dealing with computers, data management, telecommunications, and imaging -- the integration of which is leading to an almost explosive development of
virtual reality and cyberspace applications, all of which are expected to affect and be affected by an emerging "noetic paradigm" noted below.

A series of "tsunamis" which former president of the World Futures Studies Federation, James Dator, warns are "sweeping toward us from the future, which no governance system on Earth can manage or even
adequately address:

Catastrophic population growth
Environmental degradation and geo-climatic changes
Western capitalism as neither a sustainable nor an equitable form of political economy or ecology
The "new" technologies of the present and the immediate future." (13)

The emergence of a "noetic epistemology" in science and society; (14) an emerging synthesis of quantum physics and the psychology of consciousness, (15) especially as in Zero-Point Fluctuation Theory; (16) the
possible (re)emergence of a credible art (and science?) of consciousness creation and dis-creation; (17) and the rise of a noetic paradigm and related technologies based on such developments.
An emerging perception that mental space/time travel is not only possible, but may actually be present in our lives in ways that our beliefs (and derivatively, our experience of reality), do not normally allow us to
recognize (e.g., in "dream travel."). (18) In some instances, however, the use of appropriate methods may overcome these limitations (as in "remote viewing" and "out of the body" travel) and ultimately prove
practical for both exploration and profitable application. (19)
The highly uncertain outcome of the (as yet neither much recognized nor much understood) set of trends and events involving purported alien and/or extra-terrestrial contact, that perhaps includes an ongoing
program to genetically engineer and breed a hybrid alien/human species. (20) Being something of a "taboo topic" in our culture, here is a truly "wild card" future -- a potential tsunami of tsunamis -- that is virtually
being ignored by futures researchers. Regarding physical space/time travel beyond the solar system, the recent theoretical physics "warp drive" analysis of Alcubierre, and its integrative "metric engineering"
extension by Puthoff (21) not only brings an appreciation for how physical interstellar space travel by advanced alien cultures could conceivably take place, it points to a whole new vista of long-range possibilities
for humans in space that are truly astronomical in scale.
Increasingly wide-spread use of futures research and "partnership-oriented" change management methods, leading to "2nd Order" social innovations such as "boundary spanning public-private partnerships" and other
types of "TeamNets," which, together with new "Green Business" practices and "social entrepreneurship" designs, may prove feasible to turn the above threats into realizable opportunities-- the eroding 20th Century
Industrial Paradigm and the emerging 21st Century "Mega-Tsunamis" not withstanding! (22) (Please see Figure Two for a rationalized sequence through which such transformational changes can co-evolve.)

                       
 
 
 
To recapitulate, the normative (preferred) future for the planet put forward in this position paper would involve a "Fourth Wave" trajectory idealized in Figure One, leading to sustainable well-being for the essential "life
support systems of Spaceship Earth." I do not consider that this future is plausible, however, without a transformation of the dominant social paradigm of "Western" culture in ways at least as surprising as the fall of the
USSR, but that would go much deeper. (In Figure One, the "Fourth Wave" transformation is not represented as a smooth shift from a nearly vertical to a nearly horizontal line, but instead involves a sharp--but not
precipitous--decline and subsequent recovery, which is seen as having more "real world" plausibility. Unsustainable increases in concentration of wealth are likely to be a key part of what triggers this "readjustment" in
society.) (23)
How might future generations of the people on Spaceship Earth motivate themselves to make the changes necessary to voluntarily stabilize ecological load? Imagine a "New Overview Effect" (24) brought by a
combination of many factors, including "space tourism" (in both "outer" and "inner" space) and the wide-spread availability of appropriate theory, tools and training to:

1. discover the vast potential that lies within, especially as regards the implicate domain, hypothesized as being "causally prior" to the explicate universe of physical space; (25)
2. engage in transphysical time/space travel in ways pointed to by Olaf Stapledon in Starmaker, and Robert Monroe in Far Journeys; (26) and
3. [Who knows if this visionary possibility will ever actually be realized?]: to participate in physical inter-stellar travel and galactic commerce, with a cultural posture more peaceful and partnership-oriented than war-

like and exploitive. (27)
Concluding Comments 
The metaphor of "Spaceship Earth" is criticized by deep ecologists and others who suggest that a more appropriate metaphor would be one that points to the planet as a vital, dynamic organism that is alive in its own right -
- such as is put forward by the recent ecological theory known as the "Gaia Hypothesis." (28) As president of the Mitsubishi Materials Corporation, Yumi Akimoto, put it: "It [Spaceship Earth] was an excellent metaphor
for pointing out the limited resources of the Earth's environment, but on the other hand, this metaphor may have amplified the mistaken impression that one can grasp such a vastly complex system as the Earth's
environment by a mechanistic, reductionist approach." (29) Because I agree with this critique, I should perhaps state that I choose to use the metaphor "Spaceship Earth" here because of its natural appeal and "image value"
for the international aerospace community, who, in ways noted above, could make profound contributions to planetary ecology.
Finally, it may be important to state why I would be willing to take the risky professional step of "coming out" to the degree I have in writing the above, taking positions which, for many professionals, may require a great
leap of the imagination and intellect to find credible. My primary motivation is this: a profound sense of urgency, summarized by the leitmotif statement given at the beginning of this position paper. May this statement
prove to be a successful self-denying prophecy -- i.e., a contingent forecast which, by showing the handwriting on the wall, leads humanity to avoid irreparably damaging the essential life support systems of Gaia/Spaceship
Earth -- choosing instead to co-create an inspiring destiny involving a new era in space and a planetary society that is both humane and sustainable across the many generations to come.
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