
CONSTITUTING: OLD MAPS OF GOVERNANCE
The Newtonian politics that emerged at the end of 
the 18th Century were a triumph of human ingenuity 
and foresight. Applying the latest technologies and 
scientific understanding of nature to the design of 
governance, the authors of the U.S. Constitution cre-
ated an entirely new map for ordering society—one 
that successfully addressed many of the problems of 
previous systems and eventually replaced the divine-
autocratic forms that dominated the times. 

While written constitutions based on mechanical 
cosmologies have enabled an enormous range of 
human possibilities and techno-social evolution, their 
capacity to deal with global climate change, chaotic 
economic fluctuations, and a host of other emerg-
ing disruptions appears to be insufficient. Moreover, 
a seemingly inherent blindness to the causes of 
human suffering and the inability to meet basic needs 
makes it clear that ad hoc reforms and amendments 
to our current systems will not suffice. To survive the 
21st century, humanity must undertake a massive, 
collective program to redesign our basic governing 
structures at every level—based on the emerging 
technological landscape and tapping the most power-
ful understandings of life and the universe available.

NEW MODELS? A VISION OF QUANTUM POLITICS
Scientific, spiritual, philosophical, and mythological 
worldviews—shaped by available technologies—
have provided the basic principles and values for 
the spontaneous and willful creation of social order. 
Indeed, at every size and scale, political and social 
experimentation has been a necessary and persis-
tent human activity. However, with the exception of 
the relatively short-lived experiment with totalitarian 
communism, almost no innovation in governance 
since the creation of the U.S. Constitution has gained 
wide acceptance. If mechanical governance is fatally 
flawed both technologically and cosmologically, then 
where else can we look?

Scientists looking at the behavior of sub-atomic par-
ticles have overturned many of our fundamental and 
common-sense notions about reality. The Newtonian 
Universe, with its orderly balance of forces and its 
direct, rational process of cause and effect, is only 
one particular state in the more complex—and utterly 
weird—quantum world. In this world, observation has 

a direct impact on the presence and form of matter. 
Randomness and irreducible uncertainty are woven 
into the fabric of reality. Particles in the universe are 
deeply connected, entangled, and can influence other 
particles at a distance. Although often counterintui-
tive to our everyday experience, quantum physics has 
proven to be the most successful physical theory, in 
terms of its explanatory and predictive power.

Scholars from across disciplines have thus begun 
to look to quantum physics for new principles of 
governance. However, making the case for the limita-
tions of a Newtonian system has been much easier 
than showing how a quantum politics might actually 
function in our world today. And operationalizing the 
quantum view of reality into a working structure is a 
profound design dilemma.

POLITICAL DESIGNERS: 
ARCHITECTS OF A NEW GOVERNANCE
If we have design dilemmas, then we need to craft 
design solutions. Unfortunately, in recent years, some 
of the leading designers and architects of sustain-
ability have dodged the challenge of applying design 
thinking to governance, wishing to avoid “politics.” 
They have echoed the widely held misconception of 
politics as, at best, the institutions of policy-making 
and enforcement, and at worst, the practice of the 
powerful in securing their place in the hierarchy. 

This view of politics is naïve and disempower-
ing: there’s no need for an architect if the edifice 
is already built. But if we allow ourselves to look 
at governance as an empty lot, and take stock of 
both the needs and resources in front of us, we can 
more freely imagine the kinds of structures we can 
and need to build. If we view politics as the process 
by which the basic givens and rules of society are 
constructed, then we can see how design thinking 
becomes productively political. 

This, then, is a call to action to designers and 
architects—to join forces with scientists, artists, 
technologists, indigenous philosophers, community 
organizers, and forward thinking entrepreneurs, to 
begin to design the transformation, and to build truly 
post-Newtonian, 21st century systems of governance.

—Jake Dunagan

Reality is entropic. It has a way of eroding even the most noble columns bearing the load of our 

institutionalized beliefs. It crumbles the old walls of our assumptions and forces us to build stronger, 

more resilient edifices of knowledge and practice. Those who will shape the 21st century face  

unprecedented challenges that will require bold new structures for organizing our species and gov-

erning the Earth. The governance of tomorrow must rest on the deepest understandings of reality 

we have today—and the ultimate design task for this century will be the redesign of governance. 
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MORE AND DIFFERENT PARTICIPATION
Certainly the 2008 U.S. presidential election was an 
indication of more and different kinds of participation 
in the electoral process. But worldwide, countries 
are experimenting with new forms of citizen partici-
pation, from participatory budgeting (Brazil and the 
rest of Latin America) and participatory legislation 
(New Zealand) to citizen juries (U.S.) and consen-
sus conferences (Denmark). In fact, the countries of 
the Global South seem to be leading much of this 
experimentation.

NEARLy INCONCEIVAbLE POSSIbILITIES
From the world of insect studies comes the concept 
of stigmergy: using environmental markers to track 
the behavior of members of a community. Think ants 
and their scent trails. Even computers and network 
technologies are creating new kinds of markers that 
influence human choices: Amazon’s recommenda-
tion system is an example. With more platforms for 
managing personal profiles and automated feed-
back on all kinds of preferences, it may be possible 
for citizens to publish their dynamic profiles and 
for software to interpret those profiles to “vote” for 
candidates or directly for legislation—so that laws 
are actually written with real-time feedback on their 
acceptability to massive numbers of people.

NEW AND WORLD-CHANGING PROCESSES
In our TYF 50-Year Scenarios, we anticipate the 
emergence of mesh citizenship and mesh civil com-
munities that recognize citizenship not so much by 
geographic affiliation as by other shared identities. 
Already, such shared identities are beginning to 
function as citizenship markers in virtual communi-
ties of biocitizens, for example. But we also see 
national governments experimenting with new kinds 
of migration policies that recognize the fluid nature 
of “belonging.” For example, the St. Vincent govern-
ment is establishing bilateral agreements to obtain 
compensation from U.S. health care institutions to 
reimburse the government for training costs for each 
Vincentian nurse employed in their organization.

yOU’LL KNOW WE’RE SUPERSTRUCTING GOVERNANCE WHEN:
It’s hard to imagine what quantum governance might actually look like. But if we apply a superstruct filter,  

we see that elements of what might become quantum governance are already emerging around the globe:
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OTHER RESOURCES: 
Canada Defence Research and Development  
Agency’s assessment of human-human stigmergy:
http://pubs.drdc.gc.ca/PDFS/unc40/p524255.pdf

New Zealand’s Police Act wiki for participatory  
legislation:
http://www.policeact.govt.nz/wiki/

Jefferson Center’s Citizen Jury Process:
http://www.jefferson-center.org/index.asp?Type=B_
BASIC&SEC={2BD10C3C-90AF-438C-B04F-88682B6393BE}

Denmark’s Citizen Consensus Conferences for 
assessing technology:
http://www.tekno.dk/subpage.php3?article=468&toppic=katego
ri12&language=uk
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The Institute for Public Administration of Canada  
maintains a website on quantum governance. It  
highlights initiatives around the world that may  
ultimately redefine the future of governance.

Participatory budgeting is a process that began  
in Porto Alegre, Brazil, and has spread to other  
cities around the world, including such diverse cities  
as London, England; Montreal, Canada; and  
Buenos Aires, Argentina. Communities work together  
to petition and vote on resource allocations.
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INTERVIEW: JAMES ALLEN DATOR

be balanced against other individuals in order for progress and 
development to occur within the system. 

So we have, since the founding of the nation, both an eco-
nomic and governmental system based upon Newtonian princi-
ples. These principles have so infused our society, and we are 
so socialized into the system, that we have a hard time thinking 
in other ways. 

There may be something special about the human brain that 
it naturally thinks in Newtonian ways. I don’t think that is 
the case, however. If sub-atomic particles operate the way 
quantum physics says they do, and if the universe as a whole 
operates according to a quantum perspective, then it must 
operate at the human level as well. But there seems to be what 
might be called “false consciousness,” that is a residue of the 
old Newtonian way of thinking. 

SO WE CAN’T REALLy TALK AbOUT QUANTUM  
POLITICS WITHOUT ALSO TALKING AbOUT 

QUANTUM ECONOMICS, QUANTUM SOCIETIES,  
OR QUANTUM PSyCHOLOGy?
One of the developments in economics has been the so-called 
behavioral economics, which says that the concept of the 
“rational man,” even as a abstract model used for compari-
son, isn’t adequate, and that we need to base our economic 
assumptions on a different conception—one that recognizes 
that rationality is but a small part of the way we make deci-
sions. So, yes, at least both of these systems—government 
and economics—need to be changed. 

WHy, 100+ yEARS AFTER QUANTUM PHySICS WAS 
DEVELOPED, HAVEN’T WE SEEN THESE PRINCIPLES 

INCORPORATED INTO OUR MAjOR SySTEMS?
Newton lived over 100 years before the founding of the United 
States. [The Constitution was written exactly 100 years after 
the Principia Mathematica was published.] It had taken some 
time before people were ready to move beyond the medieval 
cosmology and to the “modern” cosmology of Newton. So it 
probably will take several generations before we are ready for a 
new cosmology. 

But, one of the things that you and I have to do is to get the 
discussion going about quantum politics. We need this discus-
sion to take place among other people to speed up the transfer 
of the meme throughout society. 

IF IT’S TRUE THAT NEWTONIAN POLITICS AND 
THINKING HAS LED US TO THE “PRECIPICE” OF  

DISASTER AS FAR AS CLIMATE CHANGE, THE 
ENVIRONMENT, ENERGy, THE ECONOMy, AND SOCIAL 
COHESION ARE CONCERNED, THEN WE bETTER HURRy 
UP AND bEGIN THE TRANSFORMATION, CORRECT?
That’s true, and that’s the thing that will probably make the dif-
ference—we will be forced to change. We haven’t talked about 
the environmental situation, but the mechanistic, reductionist 
nature of science and the rules of societal operation that derive 
from Newton have resulted in so many failures with which 
we are now confronted. Change from that old paradigm is 
absolutely essential. And that change will happen. Whether it 
happens as a consequence of our understanding the neces-
sity for change and coming forward with a new paradigm and 
structure for government, the economy, and everything else, 
or whether it will come out of the ruins of a major collapse of 
modern society is unclear. At the current time, my money’s on 
the collapse!

SO, EITHER WAy, AFTER A COLLAPSE OR WITH 
WILLFUL TRANSFORMATION, WE ARE GOING TO 

HAVE TO LEARN TO IMPROVISE AND ExPERIMENT WITH 
NEW DESIGNS AND ORDERS. 
My guess is, unless our minds are prepared to take the oppor-
tunity of a collapse for the institution of a quantum paradigm, 
we will revert to a “pre-modern” way of thinking, and not even 
to the level of modern society. There are many elements of pre-
modern society that probably should be revived, and I appreci-
ate the work of indigenous political thinking and leaders. But 
still, I believe all of us need to move beyond both pre-modern 
and modern political systems to something that seems to be 
more in accordance with our current understandings of nature 
and incorporates our powerful, available technologies.

Jake Dunagan is the Director of IFTF’s  
Technology Horizon’s Program. He studied with 
Jim Dator at University of Hawaii and caught up 
with him this winter to probe his current thinking 

about quantum politics.
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WHAT IS QUANTUM POLITICS?
The idea in back of quantum politics is that, in a normally operating society, there is 
a close relationship between the dominant cosmology, the dominant technologies 
of the time, and the social institutions and social values of the group. That relation-
ship has characterized almost all societies up until probably the 20th century. 

What happened in the 20th century is that a new cosmology called quantum 
physics—and the new technologies of the electronic information and communica-
tions revolution—became out of sync with many social institutions and practices, 
specifically with government systems, which are still very much locked into tech-
nologies of 200 years ago. 

WHAT WAS THE DOMINANT COSMOLOGy THAT GUIDED THE  
FOUNDING FATHERS OF THE U.S. GOVERNMENT? 

First of all, it’s important to note that the founding fathers were exceptionally well-
educated people, trained at the best educational institutions in the world. They 
fully knew the cosmology of their era. And at that time, the latest, hottest, most 
dominant cosmology came from Isaac Newton and his mechanics. This view saw 
the world and nature as a vast machine that operated according to rational and 
knowable principles. Humans had been created by God, but God was the Creator 
and “watch-maker,” not the personal God and Jesus that characterizes evangeli-
cals today. God had created the Universe using rational principles. Humans, by 
using their reason, could understand nature and the principles upon which nature 
operated. We could then use that understanding to design our system of govern-
ment. So government and law were designed to run like a giant machine, leading 
to predictable, rational, and beneficial outcomes. People, as well, were expected to 
act by a rational calculus—that is, to determine what are the rewards and punish-
ments for my actions? 

That kind of thinking—of government and society as machines—still dominates 
constitution writing and law-making into the 21st century even though, since 
Newton, there have been several revolutions in physics, especially including 
quantum physics, which says that nature is NOT a giant machine and does not 
operate based on rationalistic cause-and-effect, as our common-sense leads us 
to believe. The quantum universe runs on different principles—those of uncer-
tainty, randomness, complementarity—which are quite at odds with a rational, 
clock-work machine. 

MECHANICAL THINKING SEEMS TO bE WELL SUITED TO THE 
PROCESS OF INTENTIONAL “CONSTITUTING,” bUT QUANTUM 

THINKING DOES NOT. CAN WE EVEN bEGIN TO DESIGN A FUNCTIONING 
SySTEM ON QUANTUM PRINCIPLES?
One of the problems is that we (humans) tend to live and think with Newtonian 
concepts. We pride ourselves on being as rational as we can. We live in a society 
whose laws are based on the assumption of self-interested rationality. Capitalism, 
as derived from Adam Smith, and Newtonian governance have exactly the same 
notion about individuals—that we are rational self-maximizers whose actions must 



CONSTITUTING: OLD MAPS OF GOVERNANCE
The Newtonian politics that emerged at the end of 
the 18th Century were a triumph of human ingenuity 
and foresight. Applying the latest technologies and 
scientific understanding of nature to the design of 
governance, the authors of the U.S. Constitution cre-
ated an entirely new map for ordering society—one 
that successfully addressed many of the problems of 
previous systems and eventually replaced the divine-
autocratic forms that dominated the times. 

While written constitutions based on mechanical 
cosmologies have enabled an enormous range of 
human possibilities and techno-social evolution, their 
capacity to deal with global climate change, chaotic 
economic fluctuations, and a host of other emerg-
ing disruptions appears to be insufficient. Moreover, 
a seemingly inherent blindness to the causes of 
human suffering and the inability to meet basic needs 
makes it clear that ad hoc reforms and amendments 
to our current systems will not suffice. To survive the 
21st century, humanity must undertake a massive, 
collective program to redesign our basic governing 
structures at every level—based on the emerging 
technological landscape and tapping the most power-
ful understandings of life and the universe available.

NEW MODELS? A VISION OF QUANTUM POLITICS
Scientific, spiritual, philosophical, and mythological 
worldviews—shaped by available technologies—
have provided the basic principles and values for 
the spontaneous and willful creation of social order. 
Indeed, at every size and scale, political and social 
experimentation has been a necessary and persis-
tent human activity. However, with the exception of 
the relatively short-lived experiment with totalitarian 
communism, almost no innovation in governance 
since the creation of the U.S. Constitution has gained 
wide acceptance. If mechanical governance is fatally 
flawed both technologically and cosmologically, then 
where else can we look?

Scientists looking at the behavior of sub-atomic par-
ticles have overturned many of our fundamental and 
common-sense notions about reality. The Newtonian 
Universe, with its orderly balance of forces and its 
direct, rational process of cause and effect, is only 
one particular state in the more complex—and utterly 
weird—quantum world. In this world, observation has 

a direct impact on the presence and form of matter. 
Randomness and irreducible uncertainty are woven 
into the fabric of reality. Particles in the universe are 
deeply connected, entangled, and can influence other 
particles at a distance. Although often counterintui-
tive to our everyday experience, quantum physics has 
proven to be the most successful physical theory, in 
terms of its explanatory and predictive power.

Scholars from across disciplines have thus begun 
to look to quantum physics for new principles of 
governance. However, making the case for the limita-
tions of a Newtonian system has been much easier 
than showing how a quantum politics might actually 
function in our world today. And operationalizing the 
quantum view of reality into a working structure is a 
profound design dilemma.

POLITICAL DESIGNERS: 
ARCHITECTS OF A NEW GOVERNANCE
If we have design dilemmas, then we need to craft 
design solutions. Unfortunately, in recent years, some 
of the leading designers and architects of sustain-
ability have dodged the challenge of applying design 
thinking to governance, wishing to avoid “politics.” 
They have echoed the widely held misconception of 
politics as, at best, the institutions of policy-making 
and enforcement, and at worst, the practice of the 
powerful in securing their place in the hierarchy. 

This view of politics is naïve and disempower-
ing: there’s no need for an architect if the edifice 
is already built. But if we allow ourselves to look 
at governance as an empty lot, and take stock of 
both the needs and resources in front of us, we can 
more freely imagine the kinds of structures we can 
and need to build. If we view politics as the process 
by which the basic givens and rules of society are 
constructed, then we can see how design thinking 
becomes productively political. 

This, then, is a call to action to designers and 
architects—to join forces with scientists, artists, 
technologists, indigenous philosophers, community 
organizers, and forward thinking entrepreneurs, to 
begin to design the transformation, and to build truly 
post-Newtonian, 21st century systems of governance.

—Jake Dunagan

Reality is entropic. It has a way of eroding even the most noble columns bearing the load of our 

institutionalized beliefs. It crumbles the old walls of our assumptions and forces us to build stronger, 

more resilient edifices of knowledge and practice. Those who will shape the 21st century face  

unprecedented challenges that will require bold new structures for organizing our species and gov-

erning the Earth. The governance of tomorrow must rest on the deepest understandings of reality 

we have today—and the ultimate design task for this century will be the redesign of governance. 
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MORE AND DIFFERENT PARTICIPATION
Certainly the 2008 U.S. presidential election was an 
indication of more and different kinds of participation 
in the electoral process. But worldwide, countries 
are experimenting with new forms of citizen partici-
pation, from participatory budgeting (Brazil and the 
rest of Latin America) and participatory legislation 
(New Zealand) to citizen juries (U.S.) and consen-
sus conferences (Denmark). In fact, the countries of 
the Global South seem to be leading much of this 
experimentation.

NEARLy INCONCEIVAbLE POSSIbILITIES
From the world of insect studies comes the concept 
of stigmergy: using environmental markers to track 
the behavior of members of a community. Think ants 
and their scent trails. Even computers and network 
technologies are creating new kinds of markers that 
influence human choices: Amazon’s recommenda-
tion system is an example. With more platforms for 
managing personal profiles and automated feed-
back on all kinds of preferences, it may be possible 
for citizens to publish their dynamic profiles and 
for software to interpret those profiles to “vote” for 
candidates or directly for legislation—so that laws 
are actually written with real-time feedback on their 
acceptability to massive numbers of people.

NEW AND WORLD-CHANGING PROCESSES
In our TYF 50-Year Scenarios, we anticipate the 
emergence of mesh citizenship and mesh civil com-
munities that recognize citizenship not so much by 
geographic affiliation as by other shared identities. 
Already, such shared identities are beginning to 
function as citizenship markers in virtual communi-
ties of biocitizens, for example. But we also see 
national governments experimenting with new kinds 
of migration policies that recognize the fluid nature 
of “belonging.” For example, the St. Vincent govern-
ment is establishing bilateral agreements to obtain 
compensation from U.S. health care institutions to 
reimburse the government for training costs for each 
Vincentian nurse employed in their organization.

yOU’LL KNOW WE’RE SUPERSTRUCTING GOVERNANCE WHEN:
It’s hard to imagine what quantum governance might actually look like. But if we apply a superstruct filter,  

we see that elements of what might become quantum governance are already emerging around the globe:
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OTHER RESOURCES: 
Canada Defence Research and Development  
Agency’s assessment of human-human stigmergy:
http://pubs.drdc.gc.ca/PDFS/unc40/p524255.pdf

New Zealand’s Police Act wiki for participatory  
legislation:
http://www.policeact.govt.nz/wiki/

Jefferson Center’s Citizen Jury Process:
http://www.jefferson-center.org/index.asp?Type=B_
BASIC&SEC={2BD10C3C-90AF-438C-B04F-88682B6393BE}

Denmark’s Citizen Consensus Conferences for 
assessing technology:
http://www.tekno.dk/subpage.php3?article=468&toppic=katego
ri12&language=uk
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The Institute for Public Administration of Canada  
maintains a website on quantum governance. It  
highlights initiatives around the world that may  
ultimately redefine the future of governance.

Participatory budgeting is a process that began  
in Porto Alegre, Brazil, and has spread to other  
cities around the world, including such diverse cities  
as London, England; Montreal, Canada; and  
Buenos Aires, Argentina. Communities work together  
to petition and vote on resource allocations.
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YOU+: AUGMENTING THE HUMAN MIND
Biology and cybernetics are on a collision course 
with our brains. We already deploy a variety of 
technologies intended to enhance certain cognitive 
functions—and they’re so commonplace that we may 
not even recognize the changes underway. Nearly all 
of us use a vast array of digital technologies that “off-
load” brain activities, such as memory and pattern 
recognition, as a way of both managing information 
overload and gaining competitive advantage. Less 
visible, but increasingly commonplace, is the use of 
pharmacological interventions intended to confront 
specific medical problems (such as attention-deficit 
disorder or narcolepsy) as enhancements for people 
without such conditions.

These technologies are either temporary or exter-
nal to the body (or both), but that’s likely to change 
quickly. Bioscientists are identifying a growing num-
ber of parts of the brain related to particular forms 
of cognition. In the near future, as genetic therapies 
become reliable and safe, efforts to improve the 
working of those regions seem likely. And digital tools 
will have increasingly sophisticated ways of learning 
our behaviors and needs. While they’ll likely remain 
outside of the body (if only because of the rapid pace 
of upgrades), they will become so intimate with our 
minds that many of us will see them as extensions of 
ourselves. The question is, however: How will they 
change us?

IT STANDS TO REASON: 
UPLIFTING ANIMAL MINDS
It’s likely that efforts to reengineer the human brain 
directly will begin with experiments on animal brains. 
But enhancing the mind is a qualitatively differ-
ent process from, say, treating cancer; if a cancer 
treatment works perfectly on an animal subject, the 
animal is simply back to its previous healthy state. 
But what happens when experimental methods to 
boost intelligence work? You have animals that are 
functionally smarter than before.

Science fiction writers have long used the term 
“uplift” to describe the process of enhancing the 
intelligence of non-human animals. In fiction, uplift 
usually results in animals that are more-or-less at a 
human level of intelligence and is often accompanied 

by enhancements that allow the uplifted animal to 
talk. Neither of these is likely, at least not in the first 
wave of enhanced animal minds. Instead, what we 
would have is a population of experimental animals 
with measurable improvements in certain cognitive 
functions. Some of these uplifted animals may even 
demonstrate narrow human-like thinking. Many 
people will argue for giving these uplifted animals 
legal and ethical rights that have largely been given 
only to humans.

CROSS-SPECIES POLITICS: REDEFINING “WE”
In 2002, an organization called the Great Ape 
Project began working to secure expanded rights 
for non-human higher primates, specifically 
chimpanzees, bonobos, orangutans, and gorillas. Its 
effort goes beyond basic animal rights and is based 
on the close genetic and behavioral similarities 
between humans and other hominids. In 2008, the 
Great Ape Project had its first major success: the 
government of Spain agreed to extend basic legal 
rights to higher primates.

A common concern about human enhancement 
technologies is that they would not be available 
evenly, and that the people and societies already in 
advantageous positions would simply increase their 
advantages. Some of the more vocal opponents of 
these technologies have gone so far as to suggest 
that they will lead to a bifurcation of the species into 
normal Homo sapiens and Homo superior. Although 
the language may come straight from comic books, 
the underlying concern is real: in a polity based on 
the concept that “all men are created equal,” what 
happens when this is demonstrably no longer true?

It’s possible that the work of organizations such as 
the Great Apes Project—sometimes dismissed by 
human rights groups as a distraction from the work of 
ensuring human rights—may end up being the basis 
for making sure that we don’t see a fundamental split 
between the “haves” and the “have mores.” If we 
expand the definition of “person” beyond “humans 
just like me,” with the ethical mandates that implies, 
we may preemptively embrace a more diverse polity 
and secure its interests. 

—Jamais Cascio

FOXP2 is a symbol of human evolution. At some point after the final split between the evolutionary 

line leading to chimpanzees and the line leading to humans, a gene now known as FOXP2 saw two 

small mutations that some argue have been critical in the evolution of language and cooperation 

among humans. Equally important, the discovery of FOXP2 signals a shift in the way we, as 

humans, understand culture and our human communities: from the anthropological, sociological, 

and psychological studies of the past century, we are redirecting our attention to the intersection 

of genetic science, neuroscience, and culture. Ultimately, FOXP2 stands for a new approach to 

thinking about human cognition and culture. 
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NEW AND INCONCEIvAbLE POSSIbILITIES
The World Transhumanist Association, which advo-
cates cutting-edge human augmentation, recently 
honored the work of Guido David Nuñez-Mujica, who 
argues in favor of enhancing ape cognition. Among 
the benefits he cites are the ability of apes to choose 
their own future, an improved understanding of the 
nature of intelligence and consciousness, and insight 
into new ways of thinking about the world. Says 
Nuñez-Mujica, “We in the West make it manadatory 
for children to go to school because education is the 
path for a sentient human being to reach his or her 
full potential. Avoiding enhancing is like preventing 
chimpanzees from reaching their full potential and 
preventing them for attaining greater rights.”

SMALLER AND bIGGER PRACTICES
Neuro-biological discoveries, such as the discovery 
of the FOXP2 gene, are beginning to put a biological 
face on Marvin Minsky’s 1988 concept of the “society 
of mind,” in which intelligence is the result of com-
plex “societies” of agents, each doing small tasks 
that add up to what humans experience, culturally,  
as intelligence. As we begin to intervene in the micro-
scopic activities of these biological agents—either 
pharmaceutically or digitally—we will likely change 
not only the cognitive capacities of individuals but 
also the larger experience of collective intelligence. 
With new forms of intelligence will come new forms 
of power and of politics.

STRANGER AND MORE SHAREAbLE PRODUCTS
Superstructing cognition will inevitably take us into 
the realm of robots. Already, Roomba-maker iRobot 
has created a set of RoombaDevTools for hacking 
Roombas to enhance and repurpose them. A team 
at Darmstadt University has developed an Aibo-like 
robotic pet, called New4LR, that is designed as an 
open-source, interactive robot for science, com-
merce, and hobbyists. Calit2 has demonstrated 
a realistic Einstein robotic head that reads and 
responds to emotions as well as speech: one goal is 
to teach language skills to autistic children. All these 
innovations expand the range and functional capacity 
of autonomous mechanical systems—and perhaps of 
autonomy itself.

YOU’LL KNOW WE’RE SUPERSTRUCTING COGNITION WHEN:
The coming decade will push the frontiers of cognitive enhancement in many ways, starting with digital brain 

“trainers” like the video game Brain Age and networked brain game widgets, like those from Happy Neuron. 

But superstructing cognition goes far beyond personal neurological training to changing the basic patterns of 

intelligence in human and non-human ecologies:

OTHER RESOURCES: 
A summary of the implications of enhancing human  
and non-human animals:
http://www.innovationwatch.com/choiceisyours/ 
choiceisyours-2007-03-15.htm

Understanding dog communication:
http://www.newscientist.com/article/dn13197-computer-
decodes-dog-communication.html

The ethics and politics of enhancement:
http://ieet.org/index.php/IEET/more/628
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The Great Ape Project seeks to extend the community 
of equals to include all great apes: human beings, 
chimpanzees, bonobos, gorillas, and orangutans.  
It suggests three shared rights: the right to life, the 
protection of individual liberty, and the prohibition 
of torture.

Botanicalls sells kits that open “a new channel of 
communication between plants and humans, in an effort 
to promote successful inter-species understanding.” 
The company explains: “The Botanicalls project is 
fundamentally about communication between plants  
and people. We are empowering both by inventing  
new avenues of interaction.” 
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INTERvIEW: PeTeR SInGeR

IF A NUMbER OF WORLD’S LEADING GOvERNMENTS 
ADOPTED THE GREAT APE DECLARATION, WHAT 

WOULD HAPPEN NExT? WHAT WOULD FOLLOW FROM 
INCORPORATING THIS NEW CONSIDERATION EqUAL 
RIGHTS FOR ANIMALS.
Even if the world were to accept the resolution of the Spanish 
parliament or the declaration of rights that we have in the Great 
Ape Project, that would be only one step in a longer process 
leading to a reexamination of the boundary between humans 
and animals. Then we would have a sense that, rather than 
there being a vast gulf between humans and animals, we are 
on a continuum and we need to pay attention to the capaci-
ties and interests of non-human animals. Having done that with 
great apes, two things might happen. We might ask, “Are there 
other animals with the relevant capacities like great apes?” 
There are a variety of possible candidates, including elephants, 
dolphins, dogs, pigs and so on. But also we might say, since 
we no longer take the view that we are so sharply separated 
from animals, we should have more concern for animals who 
don’t have the capacities of great apes but are still capable of 
feeling pain and conversely of having good lives. That’s highly 
morally significant, and we should give the interests that they 
have equal consideration. Ultimately, that would lead to radical 
changes in the ways that we treat them.

WHAT ARE THE RELEvANT CAPACITIES?
For the rights that we’re talking about in the Great Apes Project, 
we’re talking about self-awareness. Being able to see yourself 
as a being, existing over time and having thoughts about your 
past and your future. But also having rich emotional lives, hav-
ing deep personal relationships with other individuals—those 
sorts of things are important.

WHAT CHANGES WOULD WE SEE IN THE WORLD  
IF THE PUbLIC SIGNIFICANTLY SHIFTS ITS vIEWS 

TO GIvE EqUAL CONSIDERATION TO THE INTERESTS  
OF ANIMALS?
Obviously, it would be a very different world because all of the 
decisions that we make that affect animals would be very differ-
ent. What we would see is, firstly, the disappearance of factory 
farms because they’re so clearly incompatible with giving ani-
mals equal consideration. And we would therefore shift to farms 
that resemble more closely our current organic farms, or at least 
the better ones among them, with more pasture-raised animals. 
Perhaps we would produce fewer animal products. They would 
become a less important part of our diet - as they were, before 
factory farming came along, and still are in many parts of the 
world. (There may still be some animal products around, but 
they would be used for flavorings and special occasions rather 
than as a basic staple.)

That would be a very good thing not only for animals but also 
for the environment. It would greatly reduce greenhouse gas 
emissions because livestock production is a major contributor 
to climate change—it produces more greenhouse gas emis-
sions than transport. There would also be health benefits for 
populations that are not eating diets so high in animal products. 
We would reconsider decisions about the use of land. Because 
we would not be having factory farms, we would actually have 
a lot more land available because we waste so much land pro-
ducing the grain and soy beans that we feed to animals once 
we put them in factory farms or on feedlots. Decisions about 
things like building roads and clearing land for whatever pur-
pose would have to take into account the impact on animals.

I also like to think, though this is more speculative, that a diff- 
erent attitude toward animals would lead to a better attitude 
toward our fellow citizens; if we cease to be so violent towards 
animals and give them more consideration, that may encourage 
us to have more consideration towards humans.

HOW WOULD OUR LEGAL AND POLITICAL SYSTEMS 
CHANGE?

When we bring animals into the legal framework, we would do 
it in the way that we bring humans who lack the legal capacity. 
We would have to develop laws regarding the appointment of 
trustees and apply them to animals. There already are cases of 
appointing trustees to animals, for example, when animals get 
left money in wills. 

Some people in the animal movement have discussed the idea 
that animals should be represented in parliament since our 
decisions have an impact on them. It’s not inconceivable that 
you could do that. People have talked about having parliamen-
tary representatives for future generations who can’t represent 
themselves. That’s maybe a parallel. 

THAT SPEAKS TO A GENERAL bROADENING 
OF THE DEFINITION OF CITIzENS AND CITIzEN 

RIGHTS. HOW WOULD ANIMALS ExERCISE THEIR 
RIGHTS AS CITIzENS?
Well, they would have to exercise those rights through a proxy 
that stands in for them. Regarding them as citizens would 
certainly be a possibility but that’s not so important. What mat-
ters is that you have people speaking for their interests and you 
have a public that is prepared to give equal consideration to 
those interests. 

Kathi Vian, Director of the IFTF Ten-Year Forecast 
Program, asked Peter Singer why the time is ripe 
for rethinking the relationship between humans 
and animals—and how our world might change 
as we extend equal consideration to animals. 

PETER SINGER

IS THE CO-FOUNDER OF THE 

GREAT APE PROjECT AND 

AUTHOR OF SEvERAL bOOKS 

INCLUDING ANIMAL LIbERATION 

AND THE GREAT APE PROjECT. AN 

AUSTRALIAN PHILOSOPHER, HE IS 

THE IRA W. DECAMP PROFESSOR 

OF bIOETHICS AT PRINCETON 

UNIvERSITY, AND LAUREATE 

PROFESSOR AT THE CENTRE FOR 

APPLIED PHILOSOPHY AND PUbLIC 

ETHICS (CAPPE), UNIvERSITY OF 

MELbOURNE.   

WHAT IS THE NATURE OF THE CURRENT HISTORICAL-ETHICAL 
MOMENT THAT ALLOWS THE SPANISH PARLIAMENT TO PASS A 

RESOLUTION SUPPORTING THE GREAT APE DECLARATION? WHY IS  
THIS HAPPENING TODAY?
Obviously, this would have to go back to the start of the modern animal rights 
movement in the 1970s. The Great Ape Project grew out of a particular period in 
the development of that movement, a period when, after an initial burst of progress, 
things seemed to stall a little bit. I co-founded the Great Ape Project with Paola 
Cavalieri because we felt this might be a way to get some different thinking about 
the gap between humans and animals. By focusing on great apes, we thought we 
might help people to see that there is really a relatively narrow gap, that we’re on 
more of a continuum with them rather than being something radically different. We 
also thought that, because we don’t use great apes for food, there was not any 
huge industry that’s dependent on them and so it might be easier to get some  
progress there. So the Great Ape Project was founded. We encouraged various 
national groups to form and to be relatively autonomous, and of those groups the 
Spanish group was one that became reasonably prominent and influential.

I think if you ask why did the Spanish parliament reach that decision at that time, 
clearly you have to look at the composition of the Spanish partliament. It has a 
progressive government that has initiated change on a range of social issues. I think 
the fact that one of the Spanish MPs, a Green MP, was a supporter of the Great 
Ape Project and was prepared to push it at this time led to the Spanish parliament 
reaching that resolution.

HOW DOES THE GREAT APE PROjECT FIT IN THE LARGER AGENDA 
OF THE ANIMAL MOvEMENT?

The ultimate agenda of the animal movement is to achieve equal consideration for 
the interests of animals. That’s a long way off and we did feel that the actual  
progress had slowed to being incremental changes in animal welfare. Such incre-
mental changes are extremely important. The passage of Proposition 2 in California 
last year was one example of such a change. It will end the cruel confinement of 19 
million Californian hens in battery cages. Similar changes in Europe will affect hun-
dreds of millions of animals. They are very much worthwhile, but they don’t really 
advance the concept of equal consideration of animals. They rather appeal to the 
more traditional anti-animal-cruelty view, and they point out the fact that things like 
factory farming, are just cruel.  

But we were asking: how can we get people thinking again about the relations 
between humans and animals and reconsidering the idea there’s such a deep gulf 
between us and animals. The great ape project seemed a way of getting that dis-
cussion restarted.

I would compare the animal movement with the movements to achieve equality for 
women or for African Americans or for people with a same-sex orientation. I see it 
as an extension of those movements, as another movement saying, “Look, there 
are discriminated groups here that we have suppressed, and that we have not given 
proper moral status to and proper rights. Among those discriminated groups is the 
group of sentient beings who are not members of our species.



YOU+: AUGMENTING THE HUMAN MIND
Biology and cybernetics are on a collision course 
with our brains. We already deploy a variety of 
technologies intended to enhance certain cognitive 
functions—and they’re so commonplace that we may 
not even recognize the changes underway. Nearly all 
of us use a vast array of digital technologies that “off-
load” brain activities, such as memory and pattern 
recognition, as a way of both managing information 
overload and gaining competitive advantage. Less 
visible, but increasingly commonplace, is the use of 
pharmacological interventions intended to confront 
specific medical problems (such as attention-deficit 
disorder or narcolepsy) as enhancements for people 
without such conditions.

These technologies are either temporary or exter-
nal to the body (or both), but that’s likely to change 
quickly. Bioscientists are identifying a growing num-
ber of parts of the brain related to particular forms 
of cognition. In the near future, as genetic therapies 
become reliable and safe, efforts to improve the 
working of those regions seem likely. And digital tools 
will have increasingly sophisticated ways of learning 
our behaviors and needs. While they’ll likely remain 
outside of the body (if only because of the rapid pace 
of upgrades), they will become so intimate with our 
minds that many of us will see them as extensions of 
ourselves. The question is, however: How will they 
change us?

IT STANDS TO REASON: 
UPLIFTING ANIMAL MINDS
It’s likely that efforts to reengineer the human brain 
directly will begin with experiments on animal brains. 
But enhancing the mind is a qualitatively differ-
ent process from, say, treating cancer; if a cancer 
treatment works perfectly on an animal subject, the 
animal is simply back to its previous healthy state. 
But what happens when experimental methods to 
boost intelligence work? You have animals that are 
functionally smarter than before.

Science fiction writers have long used the term 
“uplift” to describe the process of enhancing the 
intelligence of non-human animals. In fiction, uplift 
usually results in animals that are more-or-less at a 
human level of intelligence and is often accompanied 

by enhancements that allow the uplifted animal to 
talk. Neither of these is likely, at least not in the first 
wave of enhanced animal minds. Instead, what we 
would have is a population of experimental animals 
with measurable improvements in certain cognitive 
functions. Some of these uplifted animals may even 
demonstrate narrow human-like thinking. Many 
people will argue for giving these uplifted animals 
legal and ethical rights that have largely been given 
only to humans.

CROSS-SPECIES POLITICS: REDEFINING “WE”
In 2002, an organization called the Great Ape 
Project began working to secure expanded rights 
for non-human higher primates, specifically 
chimpanzees, bonobos, orangutans, and gorillas. Its 
effort goes beyond basic animal rights and is based 
on the close genetic and behavioral similarities 
between humans and other hominids. In 2008, the 
Great Ape Project had its first major success: the 
government of Spain agreed to extend basic legal 
rights to higher primates.

A common concern about human enhancement 
technologies is that they would not be available 
evenly, and that the people and societies already in 
advantageous positions would simply increase their 
advantages. Some of the more vocal opponents of 
these technologies have gone so far as to suggest 
that they will lead to a bifurcation of the species into 
normal Homo sapiens and Homo superior. Although 
the language may come straight from comic books, 
the underlying concern is real: in a polity based on 
the concept that “all men are created equal,” what 
happens when this is demonstrably no longer true?

It’s possible that the work of organizations such as 
the Great Apes Project—sometimes dismissed by 
human rights groups as a distraction from the work of 
ensuring human rights—may end up being the basis 
for making sure that we don’t see a fundamental split 
between the “haves” and the “have mores.” If we 
expand the definition of “person” beyond “humans 
just like me,” with the ethical mandates that implies, 
we may preemptively embrace a more diverse polity 
and secure its interests. 

—Jamais Cascio

FOXP2 is a symbol of human evolution. At some point after the final split between the evolutionary 

line leading to chimpanzees and the line leading to humans, a gene now known as FOXP2 saw two 

small mutations that some argue have been critical in the evolution of language and cooperation 

among humans. Equally important, the discovery of FOXP2 signals a shift in the way we, as 

humans, understand culture and our human communities: from the anthropological, sociological, 

and psychological studies of the past century, we are redirecting our attention to the intersection 

of genetic science, neuroscience, and culture. Ultimately, FOXP2 stands for a new approach to 

thinking about human cognition and culture. 
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NEW AND INCONCEIvAbLE POSSIbILITIES
The World Transhumanist Association, which advo-
cates cutting-edge human augmentation, recently 
honored the work of Guido David Nuñez-Mujica, who 
argues in favor of enhancing ape cognition. Among 
the benefits he cites are the ability of apes to choose 
their own future, an improved understanding of the 
nature of intelligence and consciousness, and insight 
into new ways of thinking about the world. Says 
Nuñez-Mujica, “We in the West make it manadatory 
for children to go to school because education is the 
path for a sentient human being to reach his or her 
full potential. Avoiding enhancing is like preventing 
chimpanzees from reaching their full potential and 
preventing them for attaining greater rights.”

SMALLER AND bIGGER PRACTICES
Neuro-biological discoveries, such as the discovery 
of the FOXP2 gene, are beginning to put a biological 
face on Marvin Minsky’s 1988 concept of the “society 
of mind,” in which intelligence is the result of com-
plex “societies” of agents, each doing small tasks 
that add up to what humans experience, culturally,  
as intelligence. As we begin to intervene in the micro-
scopic activities of these biological agents—either 
pharmaceutically or digitally—we will likely change 
not only the cognitive capacities of individuals but 
also the larger experience of collective intelligence. 
With new forms of intelligence will come new forms 
of power and of politics.

STRANGER AND MORE SHAREAbLE PRODUCTS
Superstructing cognition will inevitably take us into 
the realm of robots. Already, Roomba-maker iRobot 
has created a set of RoombaDevTools for hacking 
Roombas to enhance and repurpose them. A team 
at Darmstadt University has developed an Aibo-like 
robotic pet, called New4LR, that is designed as an 
open-source, interactive robot for science, com-
merce, and hobbyists. Calit2 has demonstrated 
a realistic Einstein robotic head that reads and 
responds to emotions as well as speech: one goal is 
to teach language skills to autistic children. All these 
innovations expand the range and functional capacity 
of autonomous mechanical systems—and perhaps of 
autonomy itself.

YOU’LL KNOW WE’RE SUPERSTRUCTING COGNITION WHEN:
The coming decade will push the frontiers of cognitive enhancement in many ways, starting with digital brain 

“trainers” like the video game Brain Age and networked brain game widgets, like those from Happy Neuron. 

But superstructing cognition goes far beyond personal neurological training to changing the basic patterns of 

intelligence in human and non-human ecologies:

OTHER RESOURCES: 
A summary of the implications of enhancing human  
and non-human animals:
http://www.innovationwatch.com/choiceisyours/ 
choiceisyours-2007-03-15.htm

Understanding dog communication:
http://www.newscientist.com/article/dn13197-computer-
decodes-dog-communication.html

The ethics and politics of enhancement:
http://ieet.org/index.php/IEET/more/628
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The Great Ape Project seeks to extend the community 
of equals to include all great apes: human beings, 
chimpanzees, bonobos, gorillas, and orangutans.  
It suggests three shared rights: the right to life, the 
protection of individual liberty, and the prohibition 
of torture.

Botanicalls sells kits that open “a new channel of 
communication between plants and humans, in an effort 
to promote successful inter-species understanding.” 
The company explains: “The Botanicalls project is 
fundamentally about communication between plants  
and people. We are empowering both by inventing  
new avenues of interaction.” 
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THE TOOLS: REFLECTING TIME AND SPACE
At the core of superstructed realities are tools that 
bind our experiences to time and space in new ways. 
Physical tags and monitors tie the tangible world 
to virtual models of our bodies, our homes, our city 
streets. These models may be photo-realistic or fan-
tastically abstract, and they span the scale from the 
cellular to the sweep of ocean currents. But they are 
all built from the bottom up, from sensors, cameras, 
tagging, and geolocation tools that bind physical 
experience to virtual world-building over time and in 
real time.

Then there’s the flip side: the tools of the virtual 
world. Here time and space are much more 
malleable. It’s possible to recreate the past or 
preview the future, layering these views of actual 
and possible experience over the worlds we touch, 
and sometimes actually changing those worlds by 
changing how we see them. The cells of our body 
respond to images of ourselves working out on digital 
exercise machines. Online models of the sunlight in 
our homes move plants around to get the best light 
while we’re away at work. The tools? Geotagging, 
actuators, displays, and a combination of 3D world-
building and social software applications.

THE EXPERIENCE: A SUPERSTRUCTED WORLD
The world that emerges as we superstruct reality is 
one where the blurred boundaries between virtual and 
digital create new types of interactions, new chall- 
enges and demands on our senses, and new oppor-
tunities to redefine relationships and social structures:

• People will create highly personalized worlds 
that suit their particular needs and contexts. If 
they don’t like the so-called real world, they’ll 
just create a world that works for them online. 
If they don’t want to wake up in the morning to 
go to class, they’ll bring the classroom into their 
bedrooms, streaming lectures from top experts 
around the world.

• Everyone will become a media channel—a one-
person show. As a culture, we are turning away 
from mainstream media to reading each other’s 
streams of thoughts, ideas, and references on 
platforms such as Twitter. And already these text 
streams are morphing into media streams in highly 
enriched sensory formats. As they become life-
blogging streams, we may all turn into performers.

• The tools that help us navigate the blended world 
will increasingly serve as our outboard brains and 
senses. In the process, we will rediscover our-
selves reflected as streams of data. Seeing new 
patterns in the data, we will find new meanings 
for what we do and why, both individually and as 
a society.

• Not only humans will have online identities. By 
giving plants, trees, animals, and even inanimate 
objects online identities, humans will discover 
awareness and sentience in the objects around us. 

• Virtual environments will become training grounds 
for physical interactions. Afraid to perform in front 
of crowds? Try it out in Second Life. Maybe Milan 
Kundera was wrong: maybe you do get a practice 
run at life.

• The dead won’t die. Tapping into their “digital” 
brains, we will learn to access their knowledge, 
ideas, and wisdom as they continue to help us in 
navigating dilemmas, both personal and global.

THE CHALLENGE: AN ECONOMY OF  
ENGAGEMENT
As we enter each other’s lifestreams across 
traditional boundaries of geography, class, and belief, 
we will be superstructing our economy, creating 
what we might call an “economy of engagement.” 
In this economy, it will be less important to compete 
for attention and more important to compete for 
brain cycles and interactive bandwidth. Success 
will depend on capturing the mental energy and 
the active efforts of individual contributors. The 
quest and the prize will be in turning attention into 
engagement in our many projects.

—Marina Gorbis, Lyn Jeffrey, Kathi Vian

Culture is a mirror of many minds. And over the next decade, we’ll see many minds reflected in two 

worlds that blend seamlessly together: the digital and the physical. The digital world will stretch well 

beyond data processing, information searching, and social communication to envelop everything 

we touch in a cloud of digitized human experience. The physical world will be wired to give up its 

secrets, projecting them into digital spaces and even propelling events in virtual worlds. This is 

superstructing reality, and it will happen at the smallest and largest scales of human enterprise. 
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MORE AND DIFFERENT PARTICIPATION
Superstructing reality is a collective effort, and 
already we see the many new ways people project 
their lives, their friendships, and their daily challenges 
into the blended digital-physical world we’re building. 
For example, QIK is an online site for sharing real-
time videos from mobile phones. In any given hour, 
hundreds of videos may be streaming from phones 
in countries all over the world, reflecting the physical 
world online. In the virtual world, area/code’s Parking 
Wars game has become one of Facebook’s greatest 
hits, attracting 400,000 players in two months and 
boosting active participation from the typical 5% 
of registered users in online games to 30-40% by 
leveraging Facebook’s social networking platform. 

NEARLY INCONCEIvAbLE POSSIbILITIES
New kinds of information about familiar places—
and new ways of viewing it—break the time and 
space barriers to create previously inconceivable 
experiences of reality. Augmented travel tours 
are simultaneously the most mundane and 
most transmutational of these new experiences, 
blending historical or phantasmagorical scenes 
and images, some with movie-realism, into 
physical spaces. The Lifeclipper GPS Augmented 
Walking Tour of Basel, Switzerland, is an example. 
Perhaps even more interesting, in the long run, 
are new ways of thinking about and visualizing 
invisible processes in familiar physical spaces, 
whether they are animated images of our bodies 
produced from sensors or new visualizations of 
energy use in a workspace, as in the Second 
Life rendition of “Plug,” by MIT’s Shadow Lab.

NEW AND WORLD-CHANGING PROCESSES
Blended digital-physical interfaces are already 
changing the way we learn about and interact with 
the digital environment. For example, Sharkrunners 
builds a massively multiplayer gaming interface to the 
ocean environment of sharks. Using real-world telem-
etry data, it links players to real sharks: every shark a 
player encounters in the online game is a great white 
shark actually swimming in the ocean. As teams and 
individuals play, they learn about shark patterns in 
ways they never could from watching Jaws—or more 
prosaically, from reading about them in a text book.

YOU’LL KNOW WE’RE SUPERSTRUCTING REALITY WHEN:
Almost everyone will be superstructing reality in the next decade as mobile phones intersect with increasingly 

powerful location mapping, social networking, and rich media applications:
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In what it calls geo-indexing, Earthmine Inc. is using NASA 
technology to create the first 3D image models of real city-
scapes in four cities, allowing applications to link data and 
interactions to 3D coordinates in physical landscapes.

Jeff Harris has recorded his life for the past ten years 
with one picture per day in a mosaic of images online. 
He also supports a public daily journal where people 
can post their own daily pictures and short journal entry.

OTHER RESOURCES: 
QIK mobile video photo sharing:
http://qik.com/

area/code’s Parking Wars game:
http://www.areacodeinc.com/work/parkingwars/

Lifeclipper’s project on augmented reality tours:
http://www.torpus.com/lifeclipper/

Sharkrunners real-shark monitoring game:
http://dsc.discovery.com/convergence/sharkweek/shark- 
runners/shark-runners.html
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INTERvIEW: JEREmY BAILENSON

me on some dimension. And the question is: When it looks dif-
ferent from me, do I act like my physical self or do I act like the 
virtual reconstruction of myself? 

So the paradigm for all this research is what we call the Virtual 
Mirror. In all the studies, the subject comes in. He’s wearing the 
head-mounted display to see himself in the virtual environment. 
It tracks all his movements as he walks around the room. In a 
typical study, the subject sees himself in the mirror for about 
90 seconds, and we ask him to do a series of gestures to try to 
create psychological ties to the avatar. He may be a white man, 
but when the simulation comes up, he’s now a woman of color, 
for example. The subject then goes up to someone we call a 
confederate, who works for the experiment. And the question 
that we want to ask is: When the subject sees himself in that 
mirror, as someone different from his physical self, how does 
he interact with the confederate?

WHAT DIMENSIONS HAvE YOU STUDIED AND WHAT 
HAvE YOU FOUND?

First, we wanted to look at attractiveness. Sad but true, in the 
physical world, the more attractive you are, the friendlier you 
are, the more extroverted you are. So we got a lot of avatars. 
We had people rate how attractive they were, and we chose 
attractive and less attractive ones. We had subjects go to the 
mirror and see themselves as an attractive or unattractive 
avatar. Then they turned around and talked to the confederate. 
When you’re confident, you’ll get much closer to someone than 
when you’re not confident. What we demonstrated was that 
when you have an attractive face, you will step a meter closer to 
the confederate than when you have an unattractive face. You’ll 
also talk more about yourself. When you’re wearing an attrac-
tive face, you’ll list an average of four more very personal facts 
about yourself than when you’re wearing an unattractive avatar. 

In a second study, we wanted to look at height. Sadly, in the 
physical world, height is correlated with confidence as well as 
income. A recent study at MIT showed that in online dating 
sites, for every inch a guy is under 5’10”, he’s got to earn an 
extra $30,000 to make up for that in terms of acquiring dates. 
So we set up a negotiation between the subject and the con-
federate, and the subject’s avatar was always 10 cm taller than 
the confederate or 10 cm shorter. When you’re shorter, you are 
three times as likely to accept a blatantly unfair negotiation. 

AND DO THESE EFFECTS, IN FACT, CARRY OvER 
INTO THE REAL WORLD? 

You still lose the negotiation soundly when you are face-to-
face, based on the height of your avatar when you interacted 
with the person previously. In the case of attractiveness, we 
had subjects fill out online dating profiles, and we demon-
strated that when you’ve had an attractive face in VR an hour 

earlier, you pick substantially more attractive avatars—meaning 
that the confidence you get from having the attractive avatar 
that’s confident, that’s good looking, carries over to your sub-
sequent face-to-face interactions. 

CAN YOU USE THIS KNOWLEDGE TO ADDRESS 
LARGER SOCIAL ISSUES, TO CHANGE OUR 

INDIvIDUAL OR COLLECTIvE bEHAvIOR FOR GOOD?
We’re having a huge crisis with young people failing to invest in 
savings, so we wanted to see if we could make someone feel 
what it’s like to be older and get them to invest more money. 
We built a 3D model of a subject, then used an aging algorithm 
to estimate what he’s going to look like when he’s 60. So, you 
go up to the mirror wearing an aged version of yourself, and 
we ask if you want some money now or more money later. We 
give you options to spend your money on fun things or put it 
in your retirement fund, and what we’re showing is that when 
we show you your aged self in the mirror, you’re more likely to 
defer gratification. 

With an older version of yourself, you also become less ageist. 
It turns out young people don’t like old people. They think 
that they’re slow and annoying and cheap. But young people 
become less this way when you put them with an older avatar. 
We’ve also run studies with race, which unfortunately hasn’t 
shown that effect. When we put a white person in a black 
avatar, we got the opposite effect; we got what’s called the 
boomerang effect, where it actually increased racism. But 
we’re optimistic that we can figure out some way to change 
that situation. 

IT SEEMS LIKE YOU COULD USE AvATARS TO 
IMPROvE INTERACTIONS IN THE PHYSICAL 

WORLD. bUT WOULD UNDERSTANDING THAT ALLOW 
US TO TALK OURSELvES OUT OF THE bENEFITS AND 
REvERT TO OUR PREvIOUS vIEWS OF OURSELvES?
I have two answers to that question. The first is that you’re 
absolutely right, when you’re conscious of the mechanism or 
the manipulation that is going on, it definitely reduces the effect 
and sometimes causes it to backfire. On the other hand, the 
virtual world is all about suspension of disbelief. So if I know 
that a taller avatar is better at negotiation, that’s probably going 
to make me adjust my avatar accordingly because that’s an 
explicit thing I can adjust.

Miriam Lueck is an IFTF Research Manager. As 
part of a research project on how digital tools 
are redesigning us as humans, she asked 
Dr. Bailenson to share some of the results of 

experiments by students in his lab. 
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HIS MAIN AREA OF INTEREST IS 

THE PHENOMENON OF DIGITAL 

HUMAN REPRESENTATION, 
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IMMERSIvE vIRTUAL REALITY. 

YOU LEAD STANFORD’S vIRTUAL HUMAN INTERACTION LAb. WHAT 
DOES THE LAb DO? WHAT ARE YOU UP TO THERE?

We build virtual simulations where a person can interact with avatars, with virtual 
reality, with network simulations. But we’re not technologists at heart. I like to say 
we’re mediocre engineers and really good social scientists. 

In Second Life, you can look however your want. In World of Warcraft, you can be 
nonhuman. The wonderful thing about a virtual world is you can look however you 
want, and you can behave however you want. You can fly. You can have superpow-
ers. And so the question is: What are the consequences of having an avatar that 
looks different than I do or behaves different than I do? 

THERE MUST bE SOME THEORETICAL PRECEDENTS FOR THIS 
RESEARCH. WHAT KIND OF RESEARCH TRADITION CAN YOU DRAW 

ON WHEN YOU’RE STUDYING A WORLD THAT HAS ONLY EXISTED FOR A 
FEW YEARS?
In the 1960s, D.J. Bem came up with something called self-perception theory. This 
theory says that the world is a complicated place, and I don’t always know how 
to interact. So sometimes when I’m confused, I’ll look to myself to figure out the 
best course of action. I’ll take cues from how I look or how I’m dressed or how I’m 
behaving to figure out how I should proceed in the social interaction.

It turns out that sports teams that wear black uniforms behave more aggressively. 
When you bring kids into the lab and you give them black clothes compared to 
white, they’ll be more violent. We know from a lot of data that how you are dressed 
influences how you behave on a very implicit level. 

In the 1960s, a study had men look at Playmates and monitor their heart. Half the 
people could see their actual heart rate. Half the people could see a fake heart rate 
that was jacked up to be quicker than their own. Later on, they had to rate how 
attractive they thought the models were. When someone saw a model that was 
paired with his faked heart rate going quicker, he actually found that model to be 
more attractive. In other words, when you made it seem like his heart rate was going 
faster, even when it wasn’t, an hour later, he actually encoded these people as more 
attractive. So the big finding here is that the way I interpret the outside world is: I look 
at my own behavior and if my own behavior is not how it actually is, I look towards 
the digital or virtual or fake behavior as opposed to how I actually feel.

A second theory we should look at is de-individuation theory: What happens when 
communication is anonymous? One thing we know is that when you become 
anonymous, you perform much more according to social categories. 

SO COMING bACK TO THE PRESENT DAY AND THE qUESTION OF 
AvATARS, HOW DO YOU USE THESE THEORIES TO UNDERSTAND 

HOW OUR AvATARS MIGHT CHANGE OUR bEHAvIOR?
As a lab, we do a lot from the engineering side to build avatars that look so much 
like you that you wouldn’t be able to tell the difference and that act so much like 
you that you would think you’re watching yourself in a mirror. We can make this 
thing that looks just like you. 

This really fascinating case is what we call the proteus effect, which is when this 
thing behaves like me, it shadows me like a mirror image, but it looks different from 



THE TOOLS: REFLECTING TIME AND SPACE
At the core of superstructed realities are tools that 
bind our experiences to time and space in new ways. 
Physical tags and monitors tie the tangible world 
to virtual models of our bodies, our homes, our city 
streets. These models may be photo-realistic or fan-
tastically abstract, and they span the scale from the 
cellular to the sweep of ocean currents. But they are 
all built from the bottom up, from sensors, cameras, 
tagging, and geolocation tools that bind physical 
experience to virtual world-building over time and in 
real time.

Then there’s the flip side: the tools of the virtual 
world. Here time and space are much more 
malleable. It’s possible to recreate the past or 
preview the future, layering these views of actual 
and possible experience over the worlds we touch, 
and sometimes actually changing those worlds by 
changing how we see them. The cells of our body 
respond to images of ourselves working out on digital 
exercise machines. Online models of the sunlight in 
our homes move plants around to get the best light 
while we’re away at work. The tools? Geotagging, 
actuators, displays, and a combination of 3D world-
building and social software applications.

THE EXPERIENCE: A SUPERSTRUCTED WORLD
The world that emerges as we superstruct reality is 
one where the blurred boundaries between virtual and 
digital create new types of interactions, new chall- 
enges and demands on our senses, and new oppor-
tunities to redefine relationships and social structures:

• People will create highly personalized worlds 
that suit their particular needs and contexts. If 
they don’t like the so-called real world, they’ll 
just create a world that works for them online. 
If they don’t want to wake up in the morning to 
go to class, they’ll bring the classroom into their 
bedrooms, streaming lectures from top experts 
around the world.

• Everyone will become a media channel—a one-
person show. As a culture, we are turning away 
from mainstream media to reading each other’s 
streams of thoughts, ideas, and references on 
platforms such as Twitter. And already these text 
streams are morphing into media streams in highly 
enriched sensory formats. As they become life-
blogging streams, we may all turn into performers.

• The tools that help us navigate the blended world 
will increasingly serve as our outboard brains and 
senses. In the process, we will rediscover our-
selves reflected as streams of data. Seeing new 
patterns in the data, we will find new meanings 
for what we do and why, both individually and as 
a society.

• Not only humans will have online identities. By 
giving plants, trees, animals, and even inanimate 
objects online identities, humans will discover 
awareness and sentience in the objects around us. 

• Virtual environments will become training grounds 
for physical interactions. Afraid to perform in front 
of crowds? Try it out in Second Life. Maybe Milan 
Kundera was wrong: maybe you do get a practice 
run at life.

• The dead won’t die. Tapping into their “digital” 
brains, we will learn to access their knowledge, 
ideas, and wisdom as they continue to help us in 
navigating dilemmas, both personal and global.

THE CHALLENGE: AN ECONOMY OF  
ENGAGEMENT
As we enter each other’s lifestreams across 
traditional boundaries of geography, class, and belief, 
we will be superstructing our economy, creating 
what we might call an “economy of engagement.” 
In this economy, it will be less important to compete 
for attention and more important to compete for 
brain cycles and interactive bandwidth. Success 
will depend on capturing the mental energy and 
the active efforts of individual contributors. The 
quest and the prize will be in turning attention into 
engagement in our many projects.

—Marina Gorbis, Lyn Jeffrey, Kathi Vian

Culture is a mirror of many minds. And over the next decade, we’ll see many minds reflected in two 

worlds that blend seamlessly together: the digital and the physical. The digital world will stretch well 

beyond data processing, information searching, and social communication to envelop everything 

we touch in a cloud of digitized human experience. The physical world will be wired to give up its 

secrets, projecting them into digital spaces and even propelling events in virtual worlds. This is 

superstructing reality, and it will happen at the smallest and largest scales of human enterprise. 
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MORE AND DIFFERENT PARTICIPATION
Superstructing reality is a collective effort, and 
already we see the many new ways people project 
their lives, their friendships, and their daily challenges 
into the blended digital-physical world we’re building. 
For example, QIK is an online site for sharing real-
time videos from mobile phones. In any given hour, 
hundreds of videos may be streaming from phones 
in countries all over the world, reflecting the physical 
world online. In the virtual world, area/code’s Parking 
Wars game has become one of Facebook’s greatest 
hits, attracting 400,000 players in two months and 
boosting active participation from the typical 5% 
of registered users in online games to 30-40% by 
leveraging Facebook’s social networking platform. 

NEARLY INCONCEIvAbLE POSSIbILITIES
New kinds of information about familiar places—
and new ways of viewing it—break the time and 
space barriers to create previously inconceivable 
experiences of reality. Augmented travel tours 
are simultaneously the most mundane and 
most transmutational of these new experiences, 
blending historical or phantasmagorical scenes 
and images, some with movie-realism, into 
physical spaces. The Lifeclipper GPS Augmented 
Walking Tour of Basel, Switzerland, is an example. 
Perhaps even more interesting, in the long run, 
are new ways of thinking about and visualizing 
invisible processes in familiar physical spaces, 
whether they are animated images of our bodies 
produced from sensors or new visualizations of 
energy use in a workspace, as in the Second 
Life rendition of “Plug,” by MIT’s Shadow Lab.

NEW AND WORLD-CHANGING PROCESSES
Blended digital-physical interfaces are already 
changing the way we learn about and interact with 
the digital environment. For example, Sharkrunners 
builds a massively multiplayer gaming interface to the 
ocean environment of sharks. Using real-world telem-
etry data, it links players to real sharks: every shark a 
player encounters in the online game is a great white 
shark actually swimming in the ocean. As teams and 
individuals play, they learn about shark patterns in 
ways they never could from watching Jaws—or more 
prosaically, from reading about them in a text book.

YOU’LL KNOW WE’RE SUPERSTRUCTING REALITY WHEN:
Almost everyone will be superstructing reality in the next decade as mobile phones intersect with increasingly 

powerful location mapping, social networking, and rich media applications:
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In what it calls geo-indexing, Earthmine Inc. is using NASA 
technology to create the first 3D image models of real city-
scapes in four cities, allowing applications to link data and 
interactions to 3D coordinates in physical landscapes.

Jeff Harris has recorded his life for the past ten years 
with one picture per day in a mosaic of images online. 
He also supports a public daily journal where people 
can post their own daily pictures and short journal entry.

OTHER RESOURCES: 
QIK mobile video photo sharing:
http://qik.com/

area/code’s Parking Wars game:
http://www.areacodeinc.com/work/parkingwars/

Lifeclipper’s project on augmented reality tours:
http://www.torpus.com/lifeclipper/

Sharkrunners real-shark monitoring game:
http://dsc.discovery.com/convergence/sharkweek/shark- 
runners/shark-runners.html

© 2009 Institute for the Future. All rights reserved. All brands and trademarks remain the property 
of their respective owners. Reproduction is prohibited without written consent. SR-1218

TEN-YEAR FORECAST  
Perspectives 2009  
www.iftf.org



© 2009 Institute for the Future. All rights reserved. All brands and trademarks remain the property 
of their respective owners. Reproduction is prohibited without written consent. SR-1218

METHODS: DIM SKIES, BRIGHT PLANET
Geoengineering intentionally manipulates the Earth’s 
systems to reduce the amount or impact of warming. 
Of the various geoengineering proposals, perhaps 
the most well grounded is the notion of decreasing 
how much sunlight (or insolation) hits the lower 
atmosphere by increasing the reflectivity (or albedo) 
of the upper atmosphere. Although early versions 
of this idea included vast mirrors reflecting sunlight 
from orbit, the current iteration opts for something 
more prosaic: emulating the effects of volcanoes 
through the injection of megatons of sulphate 
particles into the stratosphere. The 1991 eruption of 
Mount Pinatubo offers a model: the millions of tons of 
particles that lofted into the stratosphere resulted in 
a global reduction of temperatures by ~0.5°C for the 
next two years.

The volcano’s effects also illustrate key drawbacks 
of this approach. Pinatubo’s sulphate particles may 
have damaged the ozone layer, and the scattering of 
sunlight that provided dramatic sunsets also reduced 
the effectiveness of solar panels. Moreover, the initial 
post-Pinatubo seasons saw disrupted global rainfall 
patterns, with record rain and flooding in some parts 
of the world, and unexpected drought in others. 
Early models of sulphate injection geoengineering 
suggest significant rainfall disruption in South Asia, 
particularly India.

Other geoengineering approaches—such as ocean 
iron fertilization to pull CO2 out of the atmosphere 
through induced algae blooms or cloud brightening, 
which pumps seawater into the lower atmosphere to 
increase cloud reflectivity—would have different risks. 
But all would share a key dilemma: who decides what 
the “right” climate is? 

WHO DECIDES? THE GEOPOLITICS  
OF GEOENGINEERING
The potential for international conflict over the control 
of the climate is enormous. States may clash over 
how to set the global thermostat or whether a given 
attempt at geoengineering falls within international 
guidelines (voluntary, for now) that limit climate 
intervention. Already, scientists and political figures 
in Russia have been quoted as arguing that global 
warming would be a net positive for their region. 
And as the technology required to undertake most 

forms of geoengineering is well within the capacity 
of most industrialized nations, resistance to such 
an undertaking—whether due to conflicts over 
appropriate climate or out of fear of unanticipated 
consequences—may not be able to put  
a stop to a determined geoengineer.

Disastrous storms and droughts that take place after 
geoengineering begins are likely to be blamed on the 
process, regardless of scientific backing. With strong 
theoretical support for claims of geoengineered harm, 
the demands for compensation or even cessation 
of the process may be overwhelming. It’s possible 
that insurance and liability questions could end up 
trumping political and environmental disputes over 
the implementation of geoengineering.

COMMITMENT: PLANETARY MANAGEMENT
For critics, the problems with geoengineering are 
as much philosophical as they are practical. Some 
see geoengineering as a “band-aid” intervention, 
reducing the harm from warming without actually 
changing the underlying causes. Although the build 
up of greenhouse gases has a variety of negative 
impacts, most geoengineering proposals only focus 
on warming. Moreover, without active and aggressive 
reductions in carbon emissions while geoengineering 
is underway, any abrupt cessation of the process can 
result in a brief but significant spike in temperatures 
as the greenhouse effect “bounces back.”

Others object to the concept of geoengineering 
itself as being an act of hubris: humanity intervening 
in systems we don’t fully understand, with the 
potential for consequences that are worse than what 
we’re attempting to avoid. While geoengineering 
proponents usually answer this objection by arguing 
that such efforts are more desperation than hubris, 
Peter Ward (a paleontologist specializing in mass-
extinction events) takes a different approach. In his 
Medea Hypothesis, he argues that, unlike the claims 
of the beneficent, self-regulating “Gaia” model,  
Earth’s environment actually biases towards chaos 
and extinction, largely driven by interactions within 
the biosphere itself. If human civilization is to survive, 
in Ward’s view, we will have to take up the role of 
planetary managers, ready or not.

—Jamais Cascio

The planet needs a backup plan. We know that global warming requires deep cuts in carbon 

emissions. Will we have enough time to implement the economic, social, and technological 

changes necessary to drastically reduce our carbon footprint before massive, irreversible changes 

take hold? Climate cycles change slowly and with great inertia. No matter what we do, we’ll still 

see decades of added warming. And if we delay significant reductions in carbon output, we may 

commit ourselves to massive environmental damage, no matter how much we eventually cut our 

greenhouse gas emissions. The backup plan? Geoengineering.
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MORE AND DIFFERENT PARTICIPATION
Fundamental to attempts to superstruct the envi-
ronment is information. Sensors, simulations, and 
dashboards all provide information that is critical, 
not just for understanding what has gone before, but 
also for spotting the distant early warning of unin-
tended consequences—including the consequences 
of geoengineering. More and more of this informa-
tion will come from embedded sensor networks, but 
people will also play a critical information role. In 
the United States, the National Phenology Network 
already engages citizen-scientists in tracking the 
impact of climate change on events in nature, such 
as leaf out, egg laying, and migrations. 

SMALLER AND BIGGER PRACTICES
Scale can be measured along multiple dimensions, 
including time. Superstructing the environment will 
require us to retrain ourselves to think more deeply 
about much longer time frames. This isn’t just a 
long-term perspective; it’s a multi-generational 
perspective, a recognition that some natural cycles 
will persist and affect the world for decades on end. 
And our retraining to think in terms of very long time 
scales may happen at much smaller scales. For 
example, the Education Global Climate model at 
Columbia University allows individuals to run climate 
models on their home computers in the same way 
that globally connected scientists do. 

NEW AND WORLD-CHANGING PROCESSES
Global warming is the ultimate “tragedy of the com-
mons” problem: the near-term incentives for individ-
ual cheating on carbon emission reductions are great, 
while the costs for an inadequate global response hit 
everyone. Geoengineering adds issues of differential 
impacts, unintended consequences, and liability for 
disasters to the mix. Such a situation will require 
widespread, bottom-up movements to monitor, 
mitigate, and potentially even prevent unintended 
consequences of complex projects, as well as the 
creation of collaborative institutions to share both 
responsibility and costs, and to reach a consensus 
on goals and methods. Current examples of these 
kinds of institutions include People’s Movement on 
Climate Change, with its bottom-up engagement of 
the Global South, and the Clinton Climate Initiative 
that engages megacities around the world in jointly 
addressing carbon reduction.

YOU’LL KNOW WE’RE SUPERSTRUCTING THE ENvIRONMENT WHEN:
In many ways, our response to global warming and radical environmental disruption can be seen as the prototypical 

superstructed world, operating at both the level of massive, transnational efforts and localized, collaborative changes:

OTHER RESOURCES: 
Stanford Professor David Victor’s examination of the politi-
cal impacts of geoengineering in Foreign Affairs:
http://fsi.stanford.edu/publications/the_geoengineering_ 
option/

An essay on what a planetary ethics system for  
geoengineering might look like:
http://www.openthefuture.com/2007/01/otf_core_ 
geoethical_principles.html

Peter Ward’s Medea Hypothesis:
http://press.princeton.edu/titles/8855.html
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LOHAFEX is a joint German-Indian research project 
that is examining the impact of using ocean iron 
fertilization to remove carbon from the atmosphere by 
triggering plankton blooms. The LOHAFEX research 
vessel operated in the Southern Ocean between 
January and March of 2009, distributing six tons of 
iron particles over a region approximately 300 square 
kilometers in size.

Hacking the Earth, a new book by Jamais Cascio, 
explores the range of geoengineering proposals  
(illustrated in this diagram) and their consequences. 
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INTERvIEW: JAmAiS CASCio

mies will almost certainly take more time than we’d like. And 
because thermal inertia and the other forms of carbon com-
mitment mean that no matter what we do, we’ll still see some 
decades of continued warming, the longer that we delay the 
complete cut off of carbon emissions, the longer that persistent 
warming will last.

In short, I think some form of geoengineering will be highly 
likely, not because we need it right this very second, but 
because we’ll get to a point of needing before we get carbon 
emissions down sufficiently. And that’s scary because we don’t 
know enough about it. But we do know that the potential for 
negative consequences is actually pretty dramatic. 

It does need to be said that there are potential negative con-
sequences in everything we do. There was just a report that 
one of the short-term consequences of the rapid elimination 
of carbon emissions—because those emissions are usually 
accompanied by other particles from tailpipes, power plant 
smokestacks, and the like—would be clearing of the skies. And 
that sounds great for our lungs, but it means that we’re letting 
more sunlight in, with faster warming in the short term. It’s a 
vicious problem, and because it’s a vicious problem, we’re 
going to have to take some pretty radical steps.

WHERE WILL THE GEOENGINEERING COME FROM? 
WHO WILL LEAD THE WAY?

I would expect to see more radical efforts coming from China, 
Europe, and the United States. But the thing about geoengi-
neering is that it’s not expensive and doesn’t require a massive 
industrial base to undertake. Smaller states could try it. And it’s 
at least possible that a well-funded non-state group—whether 
an official non-governmental organization, a corporation, or 
even some “Dr. Evil” type—may act out of a sense of responsi-
bility to the planet. 

And that’s a problem, because the traditional institutions of 
control we’ve developed around inter-state action don’t apply 
well to non-state actors. I actually wouldn’t be surprised to 
see a non-state actor try geoengineering before a state does, 
simply because states often have a kind of inertia around mak-
ing these kinds of decisions. And frankly they won’t want the 
blame for the inevitable negative consequences, small or large.

HOW SOON?
Timing depends on what’s happening in the broader 
environment. Do radical weather events serve as a political 
tipping point into action? Would a repeat of the massive heat 
waves that killed thousands of people in Europe, be such a 
tipping point? How about a series of hurricanes wiping out a 
major American city again? You can make a plausible argument, 
a scenario, around any one of these.

Groups with an interest in the global climate or in international 
stability need to look now at the possible consequences 
and how we could ameliorate the worst of them. If there 
are people who believe that geoengineering is necessary 
and inevitable, how can we direct them toward the forms of 
geoengineering that give the best results for the least impact? 
This will be a really tricky problem, and I suspect that it may 
end up being one of the key points of international dispute 
over the next decade.

GIvEN CLIMATE INERTIA, POLITICAL INERTIA, 
AND THE DIFFICULTY IN CHANGING LIFESTYLES, 

WHAT’S YOUR PREFERRED SCENARIO AS TO HOW THIS 
WILL PLAY OUT?
My preferred scenario remains one driven by diversity. We’re 
not going to have any one single silver bullet. It’s likely going to 
require some effort to control temperature increase, probably at 
the poles. That’s really the most critical part of the ecosystem 
to keep cool; one of the things that happens with temperature 
increases at the poles is that there’s a massive feedback effect. 

It may require radical efforts to pull carbon out of the environ-
ment in ecologically sensitive ways. That probably doesn’t 
involve dumping tons of iron or phosphates into the oceans, 
but it may require engaging in some bioengineering of plants 
to give them a faster carbon sequestration cycle, or to make 
them more reflective of sunlight.

But no matter what else we do, we simply have to move away 
from carbon intensive industry faster than we might think 
possible. There was a proposal recently for the United States 
to cut carbon emissions 100% by 2020. That sounds radical, 
but it may be exactly what we need to do. Ultimately, the shift 
to non-carbon industry and energy is going to happen, and 
there’s a powerful economic argument for being the first mover, 
to establish the leading industries and the rules.

But it’s not one single solution. We’ll need to change our energy 
supply, our urban structures and transportation networks, 
our industrial processes, our food consumption patterns—
alongside efforts to remove carbon from the atmosphere and 
projects to block some incoming heat. The nice thing about 
this scenario is its diversity. You can balance it out in a variety 
of different ways and still see success. And it’s likely that, as 
long you try a combination of some of these, there’s a good 
chance we’ll succeed. 

Jake Dunagan is the Director of IFTF’s  
Technology Horizon’s Program. He asked Jamais 
Cascio about his perspective on geoengineering.

JAMAIS CASCIO

JAMES CASCIO WRITES ABOUT 

THE INTERSECTION OF EMERGING 

TECHNOLOGIES, ENvIRONMENTAL 

DILEMMAS, AND CULTURAL 

TRANSFORMATION, SPECIALIzING 

IN THE DESIGN AND CREATION OF 

PLAUSIBLE SCENARIOS FOR THE 

FUTURE. HIS WORK FOCUSES ON 

THE IMPORTANCE OF LONG-TERM, 

SYSTEMIC THINKING, EMPHASIzING 

THE POWER OF OPENESS, 

TRANSPARENCY, AND FLExIBILITY 

AS CATALYSTS FOR BUILDING A 

MORE RESILIENT SOCIETY.

GEOENGINEERING IS RADICAL BECAUSE OF ITS SCALE. ARE THERE 
ANY PRECEDENTS OF ENvIRONMENTAL INTERvENTIONS ON THE 

GLOBAL SCALE THAT WE CAN COMPARE THIS TO?
The Montreal Protocols around the ozone layer offer one example of global coop-
eration around global environmental issues. But that was a situation in which we 
knew what we needed to do, and what we needed to do was to stop doing some-
thing bad, rather than start doing something that might have negative results. 

The problem is that geoengineering is not the best possible course to solve the 
global warming problem. The best possible course would be an aggressive reduc-
tion in carbon emissions as quickly as we can. Ideally, that’s 100% elimination of 
anthropogenic carbon emissions, ideally by 2020 but certainly no later than 2030. 
That’s radical, but probably possible, if we’re willing to invest the money, time, and 
effort. Unfortunately, the likelihood that we as a planet will be willing to do that is 
slim. So if the best possible solution is out, we start looking at the less good solu-
tions that get us part of the way—or give us the time to get where we need to go. 
And geoengineering is very much that.

FOR MANY ENvIRONMENTALISTS, GEOENGINEERING IS SOMETHING 
OF A TABOO TOPIC. THEY DISMISS IT AS A TECHNO-FIx, A 

MAGIC BULLET THAT WOULD ALLOW US TO CONTINUE ENGAGING 
IN THE BEHAvIORS THAT CAUSE CLIMATE CHANGE. IN THEIR vIEW, 
GEOENGINEERING WOULD ALLOW US TO KEEP DOING BAD THINGS.
There’s a really good medical parallel, and that’s adult diabetes. There are medi-
cines you can take to reduce the negative results from diabetes, but they don’t get 
rid of the disease, they just suppress the symptoms. What you need to do to get 
rid of the disease is to change your diet, potentially in really radical ways.

That matches the global warming/geoengineering argument nicely. Yes, geoengi-
neering might allow our civilization to continue its bad habits, at least for a short 
while. But since geoengineering only reduces symptoms, we still have to change 
behavior if we’re going to avoid disaster. If you do geoengineering but don’t 
change behavior, you set yourself up for a nasty result. And if geoengineering were 
to stop—if there were a global crisis, or a big accident, or overwhelming political 
pressure to stop—all of the heat that’s been suppressed essentially bounces back. 
Temperatures would actually spike higher for a time than they would have without 
any geoengineering.

Ultimately, the thought that you can use geoengineering and not eliminate green-
house gases isn’t just foolish; it’s criminal. But given the scientific consensus and 
both the demonstrable need to drop our carbon emissions in a radical manner and 
the increasingly demonstrable success of sustainable business, renewable energy, 
and the various elements that make up the green economy, it seems to me that 
the continued effort to reduce carbon emissions would persist even in the face of 
geoengineering.

IN YOUR vIEW, HAvE WE ALREADY REACHED THE POINT WHERE WE 
CAN SAY THAT GEOENGINEERING WILL BE NECESSARY?

I’m increasingly inclined to say, yes, we’ve already reached that point. And it’s not 
because if we were to stop carbon emissions right now, we’d still see disaster. 
It’s because history has shown us that the efforts to radically change our econo-
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METHODS: DIM SKIES, BRIGHT PLANET
Geoengineering intentionally manipulates the Earth’s 
systems to reduce the amount or impact of warming. 
Of the various geoengineering proposals, perhaps 
the most well grounded is the notion of decreasing 
how much sunlight (or insolation) hits the lower 
atmosphere by increasing the reflectivity (or albedo) 
of the upper atmosphere. Although early versions 
of this idea included vast mirrors reflecting sunlight 
from orbit, the current iteration opts for something 
more prosaic: emulating the effects of volcanoes 
through the injection of megatons of sulphate 
particles into the stratosphere. The 1991 eruption of 
Mount Pinatubo offers a model: the millions of tons of 
particles that lofted into the stratosphere resulted in 
a global reduction of temperatures by ~0.5°C for the 
next two years.

The volcano’s effects also illustrate key drawbacks 
of this approach. Pinatubo’s sulphate particles may 
have damaged the ozone layer, and the scattering of 
sunlight that provided dramatic sunsets also reduced 
the effectiveness of solar panels. Moreover, the initial 
post-Pinatubo seasons saw disrupted global rainfall 
patterns, with record rain and flooding in some parts 
of the world, and unexpected drought in others. 
Early models of sulphate injection geoengineering 
suggest significant rainfall disruption in South Asia, 
particularly India.

Other geoengineering approaches—such as ocean 
iron fertilization to pull CO2 out of the atmosphere 
through induced algae blooms or cloud brightening, 
which pumps seawater into the lower atmosphere to 
increase cloud reflectivity—would have different risks. 
But all would share a key dilemma: who decides what 
the “right” climate is? 

WHO DECIDES? THE GEOPOLITICS  
OF GEOENGINEERING
The potential for international conflict over the control 
of the climate is enormous. States may clash over 
how to set the global thermostat or whether a given 
attempt at geoengineering falls within international 
guidelines (voluntary, for now) that limit climate 
intervention. Already, scientists and political figures 
in Russia have been quoted as arguing that global 
warming would be a net positive for their region. 
And as the technology required to undertake most 

forms of geoengineering is well within the capacity 
of most industrialized nations, resistance to such 
an undertaking—whether due to conflicts over 
appropriate climate or out of fear of unanticipated 
consequences—may not be able to put  
a stop to a determined geoengineer.

Disastrous storms and droughts that take place after 
geoengineering begins are likely to be blamed on the 
process, regardless of scientific backing. With strong 
theoretical support for claims of geoengineered harm, 
the demands for compensation or even cessation 
of the process may be overwhelming. It’s possible 
that insurance and liability questions could end up 
trumping political and environmental disputes over 
the implementation of geoengineering.

COMMITMENT: PLANETARY MANAGEMENT
For critics, the problems with geoengineering are 
as much philosophical as they are practical. Some 
see geoengineering as a “band-aid” intervention, 
reducing the harm from warming without actually 
changing the underlying causes. Although the build 
up of greenhouse gases has a variety of negative 
impacts, most geoengineering proposals only focus 
on warming. Moreover, without active and aggressive 
reductions in carbon emissions while geoengineering 
is underway, any abrupt cessation of the process can 
result in a brief but significant spike in temperatures 
as the greenhouse effect “bounces back.”

Others object to the concept of geoengineering 
itself as being an act of hubris: humanity intervening 
in systems we don’t fully understand, with the 
potential for consequences that are worse than what 
we’re attempting to avoid. While geoengineering 
proponents usually answer this objection by arguing 
that such efforts are more desperation than hubris, 
Peter Ward (a paleontologist specializing in mass-
extinction events) takes a different approach. In his 
Medea Hypothesis, he argues that, unlike the claims 
of the beneficent, self-regulating “Gaia” model,  
Earth’s environment actually biases towards chaos 
and extinction, largely driven by interactions within 
the biosphere itself. If human civilization is to survive, 
in Ward’s view, we will have to take up the role of 
planetary managers, ready or not.

—Jamais Cascio

The planet needs a backup plan. We know that global warming requires deep cuts in carbon 

emissions. Will we have enough time to implement the economic, social, and technological 

changes necessary to drastically reduce our carbon footprint before massive, irreversible changes 

take hold? Climate cycles change slowly and with great inertia. No matter what we do, we’ll still 

see decades of added warming. And if we delay significant reductions in carbon output, we may 

commit ourselves to massive environmental damage, no matter how much we eventually cut our 

greenhouse gas emissions. The backup plan? Geoengineering.
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MORE AND DIFFERENT PARTICIPATION
Fundamental to attempts to superstruct the envi-
ronment is information. Sensors, simulations, and 
dashboards all provide information that is critical, 
not just for understanding what has gone before, but 
also for spotting the distant early warning of unin-
tended consequences—including the consequences 
of geoengineering. More and more of this informa-
tion will come from embedded sensor networks, but 
people will also play a critical information role. In 
the United States, the National Phenology Network 
already engages citizen-scientists in tracking the 
impact of climate change on events in nature, such 
as leaf out, egg laying, and migrations. 

SMALLER AND BIGGER PRACTICES
Scale can be measured along multiple dimensions, 
including time. Superstructing the environment will 
require us to retrain ourselves to think more deeply 
about much longer time frames. This isn’t just a 
long-term perspective; it’s a multi-generational 
perspective, a recognition that some natural cycles 
will persist and affect the world for decades on end. 
And our retraining to think in terms of very long time 
scales may happen at much smaller scales. For 
example, the Education Global Climate model at 
Columbia University allows individuals to run climate 
models on their home computers in the same way 
that globally connected scientists do. 

NEW AND WORLD-CHANGING PROCESSES
Global warming is the ultimate “tragedy of the com-
mons” problem: the near-term incentives for individ-
ual cheating on carbon emission reductions are great, 
while the costs for an inadequate global response hit 
everyone. Geoengineering adds issues of differential 
impacts, unintended consequences, and liability for 
disasters to the mix. Such a situation will require 
widespread, bottom-up movements to monitor, 
mitigate, and potentially even prevent unintended 
consequences of complex projects, as well as the 
creation of collaborative institutions to share both 
responsibility and costs, and to reach a consensus 
on goals and methods. Current examples of these 
kinds of institutions include People’s Movement on 
Climate Change, with its bottom-up engagement of 
the Global South, and the Clinton Climate Initiative 
that engages megacities around the world in jointly 
addressing carbon reduction.

YOU’LL KNOW WE’RE SUPERSTRUCTING THE ENvIRONMENT WHEN:
In many ways, our response to global warming and radical environmental disruption can be seen as the prototypical 

superstructed world, operating at both the level of massive, transnational efforts and localized, collaborative changes:

OTHER RESOURCES: 
Stanford Professor David Victor’s examination of the politi-
cal impacts of geoengineering in Foreign Affairs:
http://fsi.stanford.edu/publications/the_geoengineering_ 
option/

An essay on what a planetary ethics system for  
geoengineering might look like:
http://www.openthefuture.com/2007/01/otf_core_ 
geoethical_principles.html

Peter Ward’s Medea Hypothesis:
http://press.princeton.edu/titles/8855.html
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LOHAFEX is a joint German-Indian research project 
that is examining the impact of using ocean iron 
fertilization to remove carbon from the atmosphere by 
triggering plankton blooms. The LOHAFEX research 
vessel operated in the Southern Ocean between 
January and March of 2009, distributing six tons of 
iron particles over a region approximately 300 square 
kilometers in size.

Hacking the Earth, a new book by Jamais Cascio, 
explores the range of geoengineering proposals  
(illustrated in this diagram) and their consequences. 

Ten-YeAr ForeCAST   
Perspectives 2009   
www.iftf.org



© 2009 Institute for the Future. All rights reserved. All brands and trademarks remain the property 
of their respective owners. Reproduction is prohibited without written consent. SR-1218

TRANSLOCAL REACH: TRANSCENDING  
FAMILIAR BOUNDARIES 
Since 2004, IFTF has been studying a set of behav-
iors called smart networking: the ability to leverage 
new social technologies and personal networks 
to make better decisions about everything from 
household goods to health care. In 2006, survey 
results suggested that these smart networking skills 
were creating a new literacy of the commons—the 
essential foundation for any true form of citizenship. 
Now, the most recent results of the TYF Signals 
Survey indicate that smart networking has merged 
with translocal activities and identities to create a 
new networked citizenship that encompasses a much 
larger portion of the population.

At the core of networked citizenship is an identity that 
transcends the geographical, national, political, and 
economic boundaries created over many centuries. 
Networked citizens appear to be dismantling rigid 
and inflexible social systems. Experienced in global 
travel, they work in globally dispersed teams, argue 
for fair wages across borders, and are committed to 
“making the world a better place.” Moreover, they are 
not just a small segment of a global elite. Minorities—
especially Hispanics and Asians who might have 
families and other social connections outside the 
United States—score higher on the networked citi-
zenship index. 

These scores parallel the growing experiments in the 
Global South with new forms of participatory gov-
ernance and transborder alliances. For Americans, 
who have sometimes been accused of insularity, this 
emerging index of networked citizenship signals a 
shift from inward-looking attitudes toward a more 
outward and holistic worldview. Networked citizens 
in the United States are stretching the meaning of 
citizenship as they look beyond the nation-state, pay-
ing attention to what happens outside U.S. borders. 
And their ability to network beyond borders may 
prove key to solving the current economic crisis that 
started in the U.S., but has engulfed the entire world 
like a wildfire. 

PERSONAL CREATIVE EXPRESSION:  
CREATING CONTENT, CREATING CONTEXT 
The smart networkers of 2004 defined the cutting 
edge of a new generation of grassroots content 
creators. Over the past five years, they have dis-
rupted entire industries, from music and television 
to print journalism and education and, increasingly, 

even health. They have mastered video and photo 
sharing, blogging, twittering, and world building. For 
networked citizens, this journey continues with new 
levels of public engagement; among their ranks are 
those at the top of the “pyramid of participation” 
(a term first coined by 42 Entertainment and now 
frequently used by online game designers to describe 
their participation models). 

As important as grassroots content creation is for 
both reinventing industries and reshaping citizen-
ship, context creation is the new cutting edge of 
participation. As networked citizens express their 
personal views through new media, they are creating 
persistent contexts that signal to others where and 
how they, too, can participate. They are using new 
media to forge new kinds of bonds with strangers: 
47% report feeling a bond with strangers who share 
their interest in music, compared to 46% who share a 
religious belief and 41% who share a political belief. 
As they create and share music, they are also laying 
a grid for potential cooperation and collective action.

PATHWAYS OF CHANGE: 
THE NEW CIVIL SOCIETY
Ultimately networked citizenship is about bring-
ing change. It is about organizing ourselves into 
groups, networks, organizations, and institutions that 
can enact change. If we look closely at networked 
citizens, we can identify an activist agenda at two 
levels. First, we see them participating broadly in 
civil society through membership in multiple issue-
oriented groups, such as consumer advocacy, 
environment, and global trade unions, among others. 
Second, we see a desire at the level of the individual 
to bring about change in the very nature of politics—
through online political participation and grass roots 
political activism. 

Over the next decade, we can expect networked 
citizens to create new pathways of change. Just 
as smart networkers have disrupted industries and 
changed the relationships between consumers and 
producers in unexpected ways, networked citizens 
will create unexpected pathways for civil engage-
ment, disrupting both existing civil society organiza-
tions and the institutions those organizations have 
sought to influence. Civil society itself will be super-
structed by the networked citizen.

—Mani Pande, Kathi Vian

The citizen of the future is a native of the network; and that changes everything. It tempers border-

based identities. It refocuses political action on issues that are both more local and more global at the 

same time. It links expressiveness to empowerment and turns the smart consumers of the early Inter-

net era into activist citizens of the coming decades. In a word, the network superstructs citizenship.
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MORE AND DIFFERENT PARTICIPATION
Around the world, social networking platforms are 
engaging many actors in day-to-day collective action 
around the world. Certainly the 2008 Presidential 
Obama campaign was a lesson in the emerging 
power of distributed, socially networked campaigns. 
But worldwide, organizations like TakingITGlobal 
are becoming the Facebook of social action, 
with members from all over the world connecting 
moment-by-moment to superstruct hundreds of 
projects in dozens of countries and linking civil 
society organizations from the bottom up.

SMALLER AND BIGGER PROCESSES 
Civil society organizations have always leveraged 
grassroots support to influence both political and 
corporate issues. But superstructing these processes 
means breaking them down into smaller parts and 
connecting them across larger scales. Nothing could 
be more indicative of this trend than the proliferation 
of citizen monitoring platforms, and perhaps one of 
the most interesting is Bogotá Como Vamos, which 
is a process initiated in Bogotá, Colombia, for citizen 
monitoring of quality of life indicators. Taking aim at 
corruption, the process has been so successful in 
bringing about change that it has been replicated in 
several cities in South America.

NEW AND WORLD-CHANGING PROCESSES
Around the world, large donor-funded civil society 
organizations have, in many instances, taken over the 
role of governments that have been too weak, too 
poor, or too corrupt to provide basic human ser-
vices or resolve the issues that plague communities, 
countries, and even entire regions. At the same time, 
these organizations have come under criticism for 
fragmenting resources and undermining the emer-
gence of strong democratic governments. Over the 
next decade, expect to see civil society evolve from 
corporate-style NGOs to more coordinated networks 
of local and regional organizations aimed at building 
alliances among movements and organizations. The 
World Social Forum is an example of this new face of 
civil society.

YOU’LL KNOW WE’RE SUPERSTRUCTING CIVIL SOCIETY WHEN:
If networked citizens are individually fashioning the cutting edge of a new translocal identity, a host of platforms 

are already extending their capacity to make a difference at every scale. Especially among young people, civil 

society is blending social networking with activism in forms that look distinctly like superstructures:
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TakingITGlobal, aimed at young adults, describes itself 
as “the social network that connects you to the global 
issues that affect us all.” 

Bogotá Cómo Vamos is a bottom-up process for 
citizen monitoring of quality-of-life indicators, including 
poverty and equality, public finance, education, health, 
culture, transportation, and public spaces, among 
others.

ten-YeAr ForecAst  
Perspectives 2009  
www.iftf.org



A few key measures help us 
understand the distribution of 
networked citizens in the popu-
lation. Using the basic sample of 
1000 cases, we can determine 
the mean, which is the arithme-
tic average of a set of values. 
The median gives us a statisti-
cal midpoint in the distribution, 
separating the upper half from 
the lower half. The standard 
deviation is a measure of the 
variability or dispersion of the 
distribution. A small value for 
standard deviation shows that 
data points are clustered around 
the mean. Minimum and maxi-
mum tell us the range of scores 
of all the survey respondents.

tHe iFtF networked citizen indeX

WHAT’S IN THE INDEX?
The behaviors and attitudes that add up to a networked citizen span the range of 
work, home life, technology use, and social and civic engagement. They create a 
broad profile of the networked citizen.

TABlE 1. ThE NETworKEd CITIzEN FACTor

GLOBAL WORK ORIENTATION
Networked citizens express an 
interest in:

•  Working in a globally dispersed 
team

•   Becoming a member of a global 
union to assure fair wages 
across borders

•   Living and working outside the 
United States for at least one 
year

•   Traveling internationally at least 
once every six months

•   Making the world a better place 
through their job

ADVOCACY
 Networked citizens participate in 
the following kinds of formal and 
informal groups:

•  Consumer advocacy groups
•  Environmental groups
•  Trade unions
•  Workplace organizations
•   Global associations based on 

nationality or ethnicity

They also buy products that protect 
the rights of farmers. 

SOCIAL AFFILIATION
Networked citizens feel a bond with 
people they haven’t met if they:

•  Share their interest in music
•  Share their interest in art
•  Share political beliefs

ONLINE LIFESTYLES
Networked citizens craft online life-
styles with the following activities:

•   Frequent participation in a virtual 
world or massively multiplayer 
online game

•   Online content creation, includ-
ing blogging, tweeting, posting 
photos to a photo sharing web-
site, social tagging, contributing 
to a wiki, and posting videos 

•   Online social networking via a 
website like MySpace or  
Facebook

TECHNOLOGY USE
 Networked citizens enjoy strong 
technology access and literacy, 
including home computers, per-
sonal mobile phones, high-speed 
Internet connections, wireless 
routers, instant messaging services, 
digital video recorders, gam-
ing consoles and mobile gaming 
devices.

THE SPREAD OF NETWORKED CITIZENSHIP
Using the Networked Citizens Index, we scored all the partici-
pants in the survey. The scores give us a distribution of networked 
citizens in the population sample—and by projection, in the larger 
U.S. population. While only a few people score very high on the 
index and a bulk appear to score at the lower end of the index, in 
fact, more scored above the median than below. In the language 
of statisticians, this means that distribution of networked citizens 
is positively skewed. If we take the high-scorers as lead users, 
and assume continued diffusion of smart networking and global 
mobility behaviors, we can expect the proportion of networked 
citizens to grow over the next decade.

Number of cases 1000

Mean 47.88

Median 44

Standard devia-
tion

21.65

Skewness 1.05

Minimum 10

Maximum 124

FIgUrE 1. dIsTrIbUTIoN oF NETworKEd CITIzENs

WHO ARE NETWORKED CITIZENS?
To find out who networked citizens are, we correlated their 
index scores with their age, sex, health status, income, 
education, and race. Here’s what we can say based on these 
correlations:

•  Younger people are more likely to score higher on the 
networked citizen index. As age increases by one year, the 
index score decreases by -5.25.

•   Males are more likely to score higher on the networking 
index than females. On average, males score 3.505 points 
higher than females.

•   Those who feel healthier are more likely to be high-scoring 
networked citizens. People who believe that they are in 
excellent health score 2.89 points higher on the networking 
index than those who believe they are in good health. 

•   As income increases, the score on the networking index 
increases. For example, a person who earns between 
$25,000 and $35,000 scores 0.86 points higher than a per-
son who earns between $15,000 and $25,000. 

•   As education increases, the score on the networked citizen 
index increases. For example, a college graduate scores 
2.56 points higher on the networking index than a high 
school grad. 

•   Asians score higher than blacks. On average, Asians score 
13.575 points higher than blacks on the networking index.

•  Asians score higher than whites. On average, Asians score 
13.801 points higher than whites on the networking index. 

•   Hispanics score higher than whites. On average Hispanics 
score 5.089 points higher than whites on the networking 
index.

•   Hispanics score higher than blacks. On average, Hispan-
ics score 5.06 points higher than blacks on the networking 
index. 

The IFTF Networked Citizen Index 

was created from data gathered in 

our Ten-Year Forecast 2008 signals 

survey. The survey sampled 1000 

respondents across the United 

states, ages 18 and above. The 

data was weighted to meet national 

parameters for age, sex, region, 

income, and ethnicity. It identifies 

an emerging set of behaviors for 

networked citizens, tallies how 

widespread those behaviors are in 

the survey population, and projects 

it to the Us population. we were 

particularly interested in looking 

at the evolution of smart network-

ing behaviors to understand the 

relationship between smart net-

working (first indexed in 2004) and 

emergence of identities based on 

trans-border citizenship and civil 

activities. In short, we wanted to 

know if smart networkers are, in 

fact, evolving into globally net-

worked citizens.

An index is a useful way to cluster 

reported behaviors and attitudes 

into a set of factors that are sta-

tistically significant. For example, 

a set of questions about online 

social networking and contributing 

to online content may cluster into 

a single factor that suggests a set 

of behaviors related to personal 

expression. 

we did factor analysis of more than 

70 questions, or question parts, to 

create our index. only one factor 

was found to be statistically signifi-

cant. we have labeled that factor 

“Networked Citizenship,” shown in 

Table 1.

Source: IFTF Signals Survey, 2008

Source: IFTF Signals Survey, 2008

TABlE 2. ThE KEY MEAsUrEs
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TRANSLOCAL REACH: TRANSCENDING  
FAMILIAR BOUNDARIES 
Since 2004, IFTF has been studying a set of behav-
iors called smart networking: the ability to leverage 
new social technologies and personal networks 
to make better decisions about everything from 
household goods to health care. In 2006, survey 
results suggested that these smart networking skills 
were creating a new literacy of the commons—the 
essential foundation for any true form of citizenship. 
Now, the most recent results of the TYF Signals 
Survey indicate that smart networking has merged 
with translocal activities and identities to create a 
new networked citizenship that encompasses a much 
larger portion of the population.

At the core of networked citizenship is an identity that 
transcends the geographical, national, political, and 
economic boundaries created over many centuries. 
Networked citizens appear to be dismantling rigid 
and inflexible social systems. Experienced in global 
travel, they work in globally dispersed teams, argue 
for fair wages across borders, and are committed to 
“making the world a better place.” Moreover, they are 
not just a small segment of a global elite. Minorities—
especially Hispanics and Asians who might have 
families and other social connections outside the 
United States—score higher on the networked citi-
zenship index. 

These scores parallel the growing experiments in the 
Global South with new forms of participatory gov-
ernance and transborder alliances. For Americans, 
who have sometimes been accused of insularity, this 
emerging index of networked citizenship signals a 
shift from inward-looking attitudes toward a more 
outward and holistic worldview. Networked citizens 
in the United States are stretching the meaning of 
citizenship as they look beyond the nation-state, pay-
ing attention to what happens outside U.S. borders. 
And their ability to network beyond borders may 
prove key to solving the current economic crisis that 
started in the U.S., but has engulfed the entire world 
like a wildfire. 

PERSONAL CREATIVE EXPRESSION:  
CREATING CONTENT, CREATING CONTEXT 
The smart networkers of 2004 defined the cutting 
edge of a new generation of grassroots content 
creators. Over the past five years, they have dis-
rupted entire industries, from music and television 
to print journalism and education and, increasingly, 

even health. They have mastered video and photo 
sharing, blogging, twittering, and world building. For 
networked citizens, this journey continues with new 
levels of public engagement; among their ranks are 
those at the top of the “pyramid of participation” 
(a term first coined by 42 Entertainment and now 
frequently used by online game designers to describe 
their participation models). 

As important as grassroots content creation is for 
both reinventing industries and reshaping citizen-
ship, context creation is the new cutting edge of 
participation. As networked citizens express their 
personal views through new media, they are creating 
persistent contexts that signal to others where and 
how they, too, can participate. They are using new 
media to forge new kinds of bonds with strangers: 
47% report feeling a bond with strangers who share 
their interest in music, compared to 46% who share a 
religious belief and 41% who share a political belief. 
As they create and share music, they are also laying 
a grid for potential cooperation and collective action.

PATHWAYS OF CHANGE: 
THE NEW CIVIL SOCIETY
Ultimately networked citizenship is about bring-
ing change. It is about organizing ourselves into 
groups, networks, organizations, and institutions that 
can enact change. If we look closely at networked 
citizens, we can identify an activist agenda at two 
levels. First, we see them participating broadly in 
civil society through membership in multiple issue-
oriented groups, such as consumer advocacy, 
environment, and global trade unions, among others. 
Second, we see a desire at the level of the individual 
to bring about change in the very nature of politics—
through online political participation and grass roots 
political activism. 

Over the next decade, we can expect networked 
citizens to create new pathways of change. Just 
as smart networkers have disrupted industries and 
changed the relationships between consumers and 
producers in unexpected ways, networked citizens 
will create unexpected pathways for civil engage-
ment, disrupting both existing civil society organiza-
tions and the institutions those organizations have 
sought to influence. Civil society itself will be super-
structed by the networked citizen.

—Mani Pande, Kathi Vian

The citizen of the future is a native of the network; and that changes everything. It tempers border-

based identities. It refocuses political action on issues that are both more local and more global at the 

same time. It links expressiveness to empowerment and turns the smart consumers of the early Inter-

net era into activist citizens of the coming decades. In a word, the network superstructs citizenship.
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MORE AND DIFFERENT PARTICIPATION
Around the world, social networking platforms are 
engaging many actors in day-to-day collective action 
around the world. Certainly the 2008 Presidential 
Obama campaign was a lesson in the emerging 
power of distributed, socially networked campaigns. 
But worldwide, organizations like TakingITGlobal 
are becoming the Facebook of social action, 
with members from all over the world connecting 
moment-by-moment to superstruct hundreds of 
projects in dozens of countries and linking civil 
society organizations from the bottom up.

SMALLER AND BIGGER PROCESSES 
Civil society organizations have always leveraged 
grassroots support to influence both political and 
corporate issues. But superstructing these processes 
means breaking them down into smaller parts and 
connecting them across larger scales. Nothing could 
be more indicative of this trend than the proliferation 
of citizen monitoring platforms, and perhaps one of 
the most interesting is Bogotá Como Vamos, which 
is a process initiated in Bogotá, Colombia, for citizen 
monitoring of quality of life indicators. Taking aim at 
corruption, the process has been so successful in 
bringing about change that it has been replicated in 
several cities in South America.

NEW AND WORLD-CHANGING PROCESSES
Around the world, large donor-funded civil society 
organizations have, in many instances, taken over the 
role of governments that have been too weak, too 
poor, or too corrupt to provide basic human ser-
vices or resolve the issues that plague communities, 
countries, and even entire regions. At the same time, 
these organizations have come under criticism for 
fragmenting resources and undermining the emer-
gence of strong democratic governments. Over the 
next decade, expect to see civil society evolve from 
corporate-style NGOs to more coordinated networks 
of local and regional organizations aimed at building 
alliances among movements and organizations. The 
World Social Forum is an example of this new face of 
civil society.

YOU’LL KNOW WE’RE SUPERSTRUCTING CIVIL SOCIETY WHEN:
If networked citizens are individually fashioning the cutting edge of a new translocal identity, a host of platforms 

are already extending their capacity to make a difference at every scale. Especially among young people, civil 

society is blending social networking with activism in forms that look distinctly like superstructures:
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TakingITGlobal, aimed at young adults, describes itself 
as “the social network that connects you to the global 
issues that affect us all.” 

Bogotá Cómo Vamos is a bottom-up process for 
citizen monitoring of quality-of-life indicators, including 
poverty and equality, public finance, education, health, 
culture, transportation, and public spaces, among 
others.
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