
        
            
                
            
        

    

Table Of Contents

Dedication

Part I: Dawn of the hybrid
age

Human-technology
coevolution

Geotechnology

Technik

Part II: The emergence of
generativity

The death of pedigree

The value of you

From treatment to
enhancement

The diffusion of
authority

A new scale: The rise of the
city

Part III: You, you, and
you

Technik revisited

Avoiding
robopocalypse

Pax Technologica

References

Thanks

About the authors

Endnotes




Dedication


To Generation “Z” –
especially Zara & Zubin




Part I: Dawn of the hybrid age


“I don’t have to write about the
future. For most people, the present is enough like the future to
be pretty scary.”

—William Gibson



Imagine a world of skyrocketing commodity
prices, morally bankrupt economists, corporate identity crises,
gyrating currencies, and uncreative political leadership. It hardly
requires imagination to envision the present. But that was the
world of the 1970s as well. History doesn’t repeat itself, but it
rhymes. Today’s stakes are certainly higher due to overpopulation,
ecological stress, widening inequalities, and the perpetual
misunderstandings of geopolitical maneuvering — but is our capacity
to cope any better?

In the midst of turbulent 1970s, one husband-and-wife team saw
straight through the uncertainty and laid out with incredible
precision the image of where we have landed today: Alvin and Heidi
Toffler. The Tofflers turned futurism into a modern profession.
Futurism is a combination of long-term and long-tail, separating
the trends from the trendy and the shocks from the shifts, and
combining data, reportage, and scenarios. Decades have passed since
the publication of their landmark books Future Shock
(1970) and The Third Wave (1980). These books contain such
prescient insights, encapsulated in racing prose, that they ought
to be as essential for Generations X, Y, and Z as they were a
generation ago for today’s baby boomers.

The trends and disruptive forces the Tofflers anticipated are
now in full bloom: the crisis of industrialism, the demise of the
nuclear family, proliferation of private armies, information
overload, and the centrality of cities in global governance. They
also foresaw the promise and peril of advanced technologies,
including ubiquitous sensors and Big Brother, virtual worlds and
confused identities, genetic manipulation and designer babies — and
yes, right there on page 292 of The Third Wave, the phrase
Wired can’t get enough of: “DIY Revolution.”

The Tofflers’ most fundamental insight was that the pace of
change has become as important as the content of change — and the
two have become inseparable. The term Future Shock was
thus meant to capture our intense anxiety in the face of
technology’s seeming ability to accelerate time. In this sense,
technology’s true impact isn’t just physical or economic, but
social and psychological as well. Technologies such as mobile
phones can make us feel empowered, but also make us vulnerable to
new pathologies like nomophobia — the fear of being away from one’s
mobile phone. Fifty-eight percent of millennials would rather give
up their sense of smell than their mobile phone. As the mobile
phone becomes more than just our lifeline to the world but also
optimizes our schedules and embeds apps that provide psychological
counseling, nomophobia could spread as quickly as the mobile phone
itself; within a decade almost everyone on earth will have one.

The Tofflers wrote at the dawn of the Information Age. At the
time, the original ARPANET1 comprised just a few dozen
exclusive government and academic nodes. In the four decades since,
the Internet has become a universal utility. Situated next to the
dilapidated Caledonian Road & Barnsbury train station in London
is the Abbot Datastore data center, a node of digital connectivity
that now equals or surpasses in importance the roads and railways
above ground. Access to advanced satellite imagery, once solely the
purview of the National Security Agency, is now available to anyone
with an iPhone and Google Earth. Knowledge, which the Tofflers
called “the inexhaustible commodity,” is transported by bandwidth,
which is becoming infinite. Militaries increasingly devote as much
attention to securing communications as they do to securing sea
lanes and airspace.

Today we stand at the Information Age’s frontier: the Hybrid
Age. The Hybrid Age is a new sociotechnical era that is
unfolding as technologies merge with each other and humans merge
with technology — both at the same time. Information technology’s
exponentially increasing power is propelling other fields forward
at accelerating rates, allowing them to transcend their individual
limitations in scale and speed. This applies to DNA sequencing, 3-D
printing and manufacturing, and almost every other technological
sphere. Other fields are also helping IT to accelerate, even
potentially overcoming Moore’s
Law2, which
predicted that integrated-circuit capacity doubles approximately
every two years. Microprocessors are now reaching the physical
limitation of two-dimensional silicon chips as transistors reach
atomic size. Computer scientists are teaming up with physicists to
explore subatomic quantum computing, in which electrons could
become conduits of unique data; biologists have made breakthroughs
in molecular computing, which uses enzymes and DNA strands to
replace silicon chips altogether. Silicon Valley might soon be
something of a misnomer as ever more companies and universities
start investing in research on oxygen, carbon, nitrogen, and
phosphorus.

The cross-pollination of leading-edge sectors such as
information technology, biotechnology, pervasive computing,
robotics, neuroscience, and nanotechnology spells the end of
certain turf wars over nomenclature. It is neither the “Bio Age”
nor the “Nano Age” nor the “Neuro Age,” but the hybrid of all of
these at the same time. The merger of diverse disciplines enables
them to fundamentally change the metrics by which they innovate:
not just lighter and smaller, but invisible and integrated. Today’s
laptops and tablets are certainly lighter and smaller than desktop
computers, but they still require us to type with the inefficient
QWERTY keyboard. Yet with the miniaturization of sensors and advent
of bio-sensing gestural interfaces, we could replace typing
altogether. Physicist-futurist Michio Kaku argues that the
“computer” as an object will physically disappear from our view
within a generation, invisibly integrated into our built
environment. Another example of such a step change is the shift
from expanding Wi-Fi access by plugging Internet routers into every
socket toward transmitting data through light (“Li-Fi”) by
modifying LED lightbulbs.

At the same time, our own relationship to technology is moving
beyond the instrumental to the existential. There is an
accelerating centripetal dance between what technologies are doing
outside us and inside us. Externally, technology no longer simply
processes our instructions on a one-way street. Instead, it
increasingly provides intelligent feedback. Internally, we are
moving beyond using technology only to dominate nature toward
making ourselves the template for technology, integrating
technologies within ourselves physically. We don’t just use
technology; we absorb it.

It is in the Hybrid Age, then, that human nature ceases to be a
discrete or immutable truth. Nobel Prize-winning economist Robert
Fogel of the University of Chicago has demonstrated how medical and
nutritional innovations since the Industrial Revolution, such as
vaccinations and vitamin-fortified foods, have set us apart not
just from other mammals but even from our previous Homo
sapiens selves. Darwinian evolution could not explain
this, but what Fogel calls “techno-physio” evolution can. Evolution
doesn’t have to be accidental and contingent; it can be directed
and technologically assisted. Uniting genetics, neuroscience,
synthetic biology, and other fields, a systematic effort is under
way to break the codes of gene-behavior relations and accelerate
our ability to augment ourselves. Today our conscious intrusion
into the evolutionary process has made us into what biotech
entrepreneur Juan Enriquez calls Homo evolutis.

The seeds of almost everything that will occur in the Hybrid Age
have already been planted and are germinating worldwide. Rapid
evolution in our physical selves and in social relations, an
explosion of choice in all aspects of our lives, and new
opportunities for collective activism beyond our traditional
institutions — these are some of the hallmarks of the Hybrid Age.
In the Information Age, real-world objects acquired a digital
“shadow,” but as the Information Age sunsets into the Hybrid Age,
the shadow becomes a life form of its own. We increasingly control
our own evolution, but do we control the technologies that have
given us that power?

The Hybrid Age is the transition period between the Information
Age and the moment of
Singularity3 (when machines surpass
human intelligence) that inventor Ray Kurzweil, author of The
Singularity Is Near, estimates we may reach by 2040 (perhaps
sooner). The Hybrid Age is a liminal phase in which we cross the
threshold toward a new mode of arranging global society. The
philosopher Karl Jaspers saw such times as both destructive and
constructive, because our “unquestioned grasp on life is loosened”
and we “ask radical questions.” Nicholas Negroponte of MIT, whose
seminal 1995 book Being Digital foresaw the Internet as a
“global social fabric,” now argues that the Internet is only a
transitory instrument that facilitates the far deeper shift now
under way. You may continue to live your life without understanding
the implications of the still-distant Singularity, but you should
not underestimate how quickly we are accelerating into the Hybrid
Age — nor delay in managing this transition yourself.

A new era requires a new vocabulary. Will we still talk about
the “mobile” phone when all phones are mobile, or when they are
implanted within us? Does “evolution” really capture our deepening
entanglement with technology today, or should we instead speak of
human-technology coevolution? More broadly, will we really
use the term “globalization” ad nauseam once it truly
encompasses all of us? Is geopolitics really the driver of power
relations, or is it rather geotechnology? Does intelligence
quotient (IQ) or even emotional quotient (EQ) matter more than
technology quotient (TQ)?

The Hybrid Age will unfold in the first truly global era. East
and West, North and South, are now talking, trading, and competing
with each other on increasingly equal terms. For many it feels as
close to a fresh — if sobering — start as one could imagine. For
the United States, centuries of exceptionalism and hegemony are
usurped by a world of ever-shifting (d)alliances; China grasps for
global influence far greater than any previous dynasty; Arab
conspiratorial legacies give way to the sober reality of
self-reliance; Africa and Latin America are for the first time
players rather than pawns on the world’s chessboard. Transportation
and communication networks have achieved nearly universal scale and
are the conveyor belts for technology diffusion.

In the 1970s, the Tofflers estimated that several million people
around the world were “living in the future": They flew
intercontinentally, traded on capital markets, used fax machines,
and were becoming postnational “Davos men.” By those standards,
today several million people in Tokyo alone “live in the future,”
and many millions belong to the global commuter class. To envision
life in the Hybrid Age, it helps to travel and be imaginative, but
it is even more useful to observe children, who are uninhibited in
their creative interactions with technology. Half the world’s
population is under the age of 25. Today’s millennials (or
Generation Y) are referred to as “digital natives,” but it is
Generation Z (today’s toddlers) for whom the flux of hybrid reality
will be normal. Today they play with coins and keyboards; tomorrow
those will be artifacts. “Something has changed in the relationship
between young and old,” wrote the Tofflers. In the Hybrid Age, we
need translation across generations more than across cultures. Each
of us has a biological age and a technological age — often in
inverse proportion. Much like product generations, today one
biological generation can contain four or five psychological ones
with respect to technology. It is the young who are the earliest
adopters of new technologies and develop fluency in their
techniques and idioms.

As Generation Z comes of age, its worldview might be described
as a new kind of “end of history”: not a teleological progression
toward liberal democracy, but a much more systemic rupture with the
past altogether. The future may resemble the past so little that
interest in the latter will be considered obsolete. For Generation
Z, the technological trappings of the future already hold far
greater allure than any history lesson. Neither Cold War nor 9/11
books will be best-sellers; “Soviet” won’t resonate as either a
noun or an adjective. Historical memory will be sacrificed in the
belief that all meaningful lessons of the past have been digitally
coded into our present structures. But our world is not
self-correcting; we do not yet control the complex feedback loops
between technology and sociopolitical economic fabric. It would be
a perverse irony of the Hybrid Age if, in its obsession with the
future, Generation Z repeated the past without even realizing
it.




Human-technology coevolution


“Civilization’s most crucial elements
profoundly depend on science and technology.”

— Carl Sagan



The Hybrid Age is the era when we renew
our thinking about technology with a big “T” — not just gadgets
such as the iPhone or the Web and its myriad applications like
Facebook — but rather all the scientific fields and their
technological inventions. Technology is additive: It has evolved
from our Stone Age invention of tools and our Neolithic cultivation
of crops to the harnessing of steam power in the Industrial
Revolution and the creation of the Internet in the Information Age.
The great disruptive global trends of the 21st century — the shift
to multipolarity, shrinking of space, economic convergence, and new
forms of collaboration — all have technology at their root.

Technology has always been a driver of history. Writing in the
mid-19th century, Marx and Engels penned one of several famous
passages in the Communist Manifesto about their era of
great disruption, describing the results of workers’ shifting
relations to the instruments of production, causing “uninterrupted
disturbance of all social conditions, everlasting uncertainty and
agitation. … All fixed, fast-frozen relations, with their train of
ancient and venerable prejudices and opinions, are swept away, all
new-formed ones become antiquated before they can ossify. All that
is solid melts into air.”

The chief driver of this uncertainty is not culture, geography,
or climate. It is technology. Indeed, technology today even morphs
these other engines of history. From the printing press to
penicillin and now Twitter and genomics, technology ceaselessly
demonstrates its transformative impact. Yet our technology
discourse is full of incomplete conversations. A new technology
breakthrough is announced every day, but what about its
implications for our political, economic, and social order?

Technology has become as pervasive as the air we breathe, even
insinuating itself into a complex entanglement with humans and
nature. Rather than view technology and humanity as two distinct
domains, we must increasingly appreciate the dense sociotechnical
nexus in which they constantly shape each other. Human-technology
coexistence has become human-technology coevolution. 

As Brian Arthur of the Santa Fe Institute and maverick
technologian Kevin Kelly have explained, technology has its own
evolutionary patterns, combining and adapting into ever more
complex designs to suit new circumstances. This is modification,
just not by descent. Biological and technological evolution are
both manifestations of a much deeper scientific principle (which
mathematician Adrian Bejan calls the “constructal law”) by which
all our systems are naturally designed to become more complex and
facilitate the flow of their components. Snowflakes, lung
capillaries, river basins, and the Internet all have a tree-like
structure, because this is the way natural freedom of flow is best
promoted.

Accelerated evolution creates what we might call a Heisenbergian
or quantum society: We are particles whose position, momentum, and
impact on others, and the impact of others on us, are perpetually
uncertain due to constant technological disruptions. Global
complexity itself has become a subject for analysis. We perennially
look to science fiction to imagine our collective trajectory,
because it transcends the disciplinary divides that plague the real
world and thus often gives us a more realistic rendering of it; we
owe the term “cyberspace” to William Gibson, not William Gates. It
is a mystery why economists, demographers, climatologists, and
other modelers make their forecasts without accounting for
technological change as well as sci-fi writers do. In any case, the
most important lesson from all science fiction is to prepare for a
world in which we need to switch from either/or thinking to an
acceptance of both/and reality.

Technology is a double-edged sword, reducing burdens on some
while creating them for others. Mobile phones are a great
convenience for billions, but over the years millions of Africans
have toiled in poisonous pits mining cobalt and other minerals that
go into electronic parts. We enrich our social lives through
co-design in social networks, but our privacy has been utterly
compromised. Solar and wind power reduce the carbon footprint of
our homes and offices, but horizontal drilling will give us access
to enough fossil fuels to potentially last for decades more. The
Carbon Age continues even as alternative energy flourishes.
Telepresence saves time and money spent on travel and reduces
emissions (Cisco has cut its intra-firm travel expenses by $100
million using its own product), but data server farms now consume
as much electricity as the entire global aviation industry. It is
legal in California for anyone to fly a commercial drone to survey
land or film commercials, but drug cartels just use them to fly
cocaine and other narcotics across borders. Collaborative online
games bring together Israelis and Palestinians (as well as other
youth from conflict parties) to appreciate each other’s viewpoints,
but suicide bombings continue even in Second Life. (It is unclear
what virtual martyrs are promised.) Nuclear power can heat homes
and destroy nations. Both/and.




Geotechnology


The dominant paradigm to explain global
change in the Hybrid Age will be
geotechnology. Technology’s role in shaping and reshaping
the prevailing order, and accelerating change between orders,
forces us to rethink the intellectual hegemony of geopolitics and
geoeconomics. Geopolitics is about the relationship between power
and space, focusing on the way military force is projected across
distance. In the 1990s, the term geoeconomics came into favor to
emphasize the impact of trade relations, currency reserves, and
productivity on the balance of power. Political scientist Samuel
Huntington wrote that most leaders and citizens are blind to the
fact that “economics is the most important source of power and
well-being.” Today that precise statement is true of technology,
rather than economics. Indeed, it is geotechnology that is the
underlying driver of both: Mastery in the leading technology
sectors of any era determines who leads in geoeconomics and
dominates in geopolitics.

[image: Inline Image]Geotechnology completes the triangle with
geopolitics and geoeconomics. 

All three lenses are essential to understand global
change.
We have always lived in a geotechnology paradigm, even if we
lacked the vocabulary. Five thousand years ago, use of the wheel
began to spread from Mesopotamia across Eurasia, revolutionizing
transport and enabling chariot warfare. A millennium ago, the
stirrup enabled Genghis Khan’s Mongol hordes to conquer most of
Eurasia (coming from the other direction) at unfathomable speed.
Paul Kennedy’s seminal Rise and Fall of the Great
Powers captures the way technological and economic advances
have converted into strategic advantage, and how failure to “lock
in” that edge accelerates imperial decline. Over the past three
centuries, the spread of industrial technologies gradually weakened
Britain while stimulating the United States. The West defeated the
Soviet Union not through warfare but by maintaining a superior
economic system with higher technological standards. China’s
late-20th-century rise is very much the unfinished business of the
Industrial Revolution. Indeed, China is not a superpower today
because it has twice as many nuclear weapons as it had two decades
ago, but rather because it has come to dominate manufacturing
through manpower, ingenuity, and espionage, has generated massive
surpluses from it, and now invests those profits in military
hardware and other advanced technologies. Similarly, the United
States, rather than being held hostage to Middle Eastern energy,
through gas exploration technology has suddenly become one of the
world’s top energy producers, boosting its own economy and
reorienting its geopolitics away from troubled regions where its
foreign policy has backfired.

But technology is one driver of history, not its sole force. The
compass and maritime navigation did not cause colonialism, nor did
the printing press cause the Reformation. Technology is an enabler
of ambitions. Social media have taken center stage in our
technology discourse, but information and communication technology
constitutes only one cluster among numerous leading
sectors that drive the global balance of power, such as
advanced manufacturing, renewable energy, and biotechnology.
Exploring who will dominate the 21st century through the lens of
GDP size or battleship groups is far less revealing than assessing
the balance of innovation in these leading sectors. Who is
inventing, adding value, and commercializing faster, creating
advanced jobs and educating for them, building supply chains and
diversifying markets?

The West still has the edge in invention that began with the
Industrial Revolution, but its lead in innovation is eroding. The
time lag between creating new products, adding value to existing
ones, and deploying them in the market is shrinking worldwide.
Korea has the most advanced nuclear reactors, China now controls
over half the world’s market for photovoltaic cells, and India is
rapidly investing in biotechnology research. A decade from now we
will look back at China’s 12th Five-Year Plan as the seminal
document of the early 21st century. It pledges $1.5 trillion in
government support for seven “strategic emerging industries,”
including alternative energy, biotechnology, next-gen IT, high-end
manufacturing equipment, and advanced materials. China invented
none of these fields, but outstrips all competitors in attempting
to improve and deploy them at scale.

Many societies are assembling the ingredients for innovative
ecosystems: modern infrastructure, sound regulation, private but
patient capital, multidisciplinary academics, risk-taking
entrepreneurs, and a culture of sharing. In the West, “planned
innovation” sounds like an oxymoron. But Asian nations offer
massive federal funding for competitive grants to capture the
sectors they want to capture. Even though emerging markets have yet
to reproduce the broad-based alchemy of the Silicon Valley
ecosystem, they are rapidly training and recruiting the elite
slice. The top 1 percent of 400,000 companies studied in 10
fast-growing economies contributed 40 percent of total new jobs and
44 percent of revenue; the top 5 percent delivered around 70
percent of both revenue and jobs. In the decades ahead, not only
will the time gap between invention and innovation narrow, but the
flow of both will increasingly balance between East and West.

The shift toward a geotechnology paradigm forces us to jettison
centuries of foundational assumptions of geopolitics. The first is
our view on scale: “Bigger is better” is no longer necessarily
true. Size can be as much a liability as an asset. Russia is the
largest country in the world but can scarcely defend itself;
the Democratic Republic of the Congo is the largest country in
sub-Saharan Africa, yet it barely exists. India hopes that its
massive population can drive a productive economy rather than
become a listless and dangerous underemployed underclass. In many
cases, the optimal size for geography and population may be
smaller. Small countries like Singapore and Sweden can nimbly shift
their niche in the global supply chain far more quickly than large
states, while small Rwanda has revamped its politics and economy
and now intervenes militarily in much larger neighbor states — like
Congo. Total population matters less than psycho-graphics and
talent-graphics, meaning coherence of vision and concentration of
skills. Both converge in cities rather than larger-scale nations.
Bottom line: Think smarter, not bigger.

The second assumption to reconsider concerns authority.
Centralization is losing out to diffusion. Although states dominate
the world of politics, they control only a partial share of the
world economy and even less of the world’s technology.
Geotechnology isn’t just for powerful states, nor can they control
it. The flow of technology is at most slowed by reluctant
governments, but it is more accurate to say that technology simply
evades or ignores them in search of willing receivers. With the
right technology and strategy, small guerrilla or terrorist groups
can confront large superpowers, and small firms can also be
multinationals. Most governments struggle to regulate markets, let
alone provide universal services. Underfunded public institutions —
whether the State Department or state universities — are urged to
act like networked corporations: autonomous units with local
partnerships and innovative fundraising.

But as we increasingly run public institutions like companies,
politics increasingly becomes an open marketplace. Western arms
dealers use shell companies to sell sensitive weapons to China and
groups in other countries that their governments seek to isolate.
IT companies back revolutionaries and suppressive governments
alternately, or both at the same time.

Technology increasingly determines who gets a place on the true
map of global influence. Whoever has the capacity to manage the
intersection of technology, capital, and identity can become a pole
of power. That includes a wide range of countries, cities,
companies, and communities. Across this typology, thousands of
players have developed the capacity for meaningful identity and
actionable power.

[image: Inline Image]A wide range of players now leverage technology to
assert their power, autonomy, and interests.
Cities are already the primary locus of the world population and
economy, and the places where diverse specializations assemble in
an ecosystem that allows for efficient integration of skills. New
York, Dubai, and Shanghai conduct their own diplomacy around trade,
investment, even intelligence and security: Their growth and
stability is too important for them to wait for their capitals to
set policy. New York City Global Partners is something of a
multiagency foreign ministry for New York, enabling Michael
Bloomberg to have his own commercial and climate policies,
coordinated directly with those of other resourceful mayors. Rather
than petro-states, the Hybrid Age will be led by such
city-centric info-states.

Accelerated connectivity enables other, more autonomous forms of
community. Already diaspora communities reshape politics from
Lebanon to the Philippines through their cash-driven funding
networks. In the Arab Spring, Facebook groups spawned flash mobs
that helped bring down regimes. The hacker group Anonymous and its
spin-offs use ever more sophisticated encryption technologies to
evade the digital manhunt conducted by embarrassed governments.
Traditional religions such as Catholicism and Islam, already
ferociously vying for adherents among the alienated and
dispossessed of Africa and Asia, have now turned to cyber
“e-vangelism” as well. Yet both must now share the stage with
cosmic-holism, ecotherapy, and other types of cloud communities
promising evolutionary enlightenment. Sweden’s newest recognized
religion, Kopimism, is what it sounds like: a cabal of video game
addicts who hold file-sharing sacred and revile copyrights. Its
umbrella parent group, Pirate Bay, which has hidden servers inside
Arctic caves and plans to fly them on drones to evade censors, now
has a political wing as well — the Pirate Party — that has won
seats in the European Parliament. As tax havens get shut down, data
havens emerge.

Through technology, movements acquire undeniable political,
economic, and social weight. Social media expert Clay
Shirky foreshadows the dispersion of authority when he says,
“Behavior is just motivation filtered through opportunity.” As
technology multiplies our tribes, it makes identity a competitive
marketplace. Free-agent talent plays arbitrage over taxes and
citizenship, leading to shifting loyalty between cities, companies,
countries, and communities — or any combination of them. Bank
accounts and bandwidth come to matter as much as citizenship. Your
present nationality, occupation, and geography may no longer be
optimal.




[image: infographic]

A more accurate map of global
power, influence, and connectedness would include a range of
countries (orange), cities (blue), companies (yellow), and
communities or other organizations (green), which can form ties
directly with each other. Design: Michell Zappa


Technik


The word “technology” combines the
Greek tekhne and logos, symbolizing that
technology, like language, is as intrinsic to the human condition
as speech. Language, though, does not stand alone; it is part of a
larger cultural system. Hence the German word Technik,
which denotes not only technologies themselves, but also the skills
and processes surrounding them. A century ago, leading Western
philosophers appreciated the promise and peril of mass
industrialization technologies. Oswald Spengler’s Der Mensch
und die Technik: Beitrag zu einer Philosophie des
Lebens (1931) proposed to integrate technology into a
philosophy of life, arguing that Technik is a process that
unites our economic, political, educational, and cultural systems.
The American sociologist Lewis Mumford, in his Technics and
Civilization (1934), emphasized that technology must be more
than just objects seen as ends in themselves (monotechnics); it
must be a collection of ideas and methods that improve society
(polytechnics). Technik unites the scientific and
mechanical dimensions of technology (determinism) with a necessary
concern for its effect on humans and society
(constructivism). Technik, then, is the technological
quotient of civilization.

Whereas geotechnology is about power, Technik is about
adaptability. We live and die by our Technik, the capacity
to harness emerging technologies to improve our circumstances. How
does our culture deal with the distribution of technology? Can we
devise strategies to maximize the upside of technology while
minimizing the downside? Instead of West vs. East and democracies
vs. dictatorships, actors ranging from cities to diasporas to
corporations to cloud communities will compete and collaborate to
attain Technik.

Science fiction author William Gibson’s famous quip that the
future is already here but unevenly distributed is the
quintessential encapsulation of the fact that we differ in our
stages of Technik. In a world of such diverse political
forms — democracies, monarchies, authoritarian states — the “war of
ideas” will never be won. Instead, we will increasingly
differentiate societies on the basis not of their regime type or
income, but of their capacity to harness technology. Societies that
continuously upgrade their Technik will thrive.

When standards of living are so perpetually threatened by
technological shifts, shouldn’t Technik be a factor in
evaluating societal stability? The contrast between the
U.N.’s Human Development Index4 (HDI) and the reigning
obsession with per capita GDP illustrates just how important it is
to develop a more neutral, long-term-focused metric for progress.
Many wealthy societies have low human-development scores (e.g.,
Arab petro-states), while China’s score is rising quickly even as
its per capita income remains modest. We should layer on
technology-focused criteria as well, such as the World Economic
Forum’s Networked Readiness Index (NRI), which assesses the quality
of individual access, government regulation, and business
investment along more than 50 indicators. Not surprisingly, Sweden,
Singapore, and Finland are at the top, but interestingly,
technocratic China scores higher than democratic India, and India
higher than Italy. Good Technik requires a combination of
the attributes that deliver high human development, economic
growth, political inclusiveness, and technology preparedness.

Which societies display the best Technik today? Given
the high proportion of Asian leadership with science, engineering,
and math backgrounds, and their countries’ export-led growth
creating sizable surpluses, it is no surprise that first Japan, and
then Korea and China, have invested so heavily in infrastructure to
catch up with — and potentially surpass — the West.

Japan’s technology obsession and idiosyncratic social traits
make it a fascinating case study of the early Hybrid Age. Japan
already has 38 of the top 50 cities ranked by speed of Internet
connection. Its resilience as a society is demonstrated by its
ability to rebound from the 2011 earthquake and tsunami, keeping
supply chains intact and rebuilding coastal communities. More
broadly, Japanese society has embraced robots to such an extent
that it seems to prefer a man-machine hybrid civilization to an
ethnically mixed one. Robots are increasingly employed in building
homes, caring for the elderly, and even entertaining the masses —
witness Hatsune Miku’s sold-out holographic concerts.

But there are costs to such a rapid embrace of robots: Males
unable to meet traditional expectations become alienated and
retreat into Internet addiction and virtual companionship,
accelerating a decline in the birthrate. If any country becomes the
first to feature human and robot citizens fruitfully co-creating a
new hybrid culture, it is likely to be Japan — but it needs to make
sure there are enough humans there to enjoy it.

Singapore, once a colonial swamp governed from India, is today a
seamlessly efficient cosmopolitan world capital of finance and,
increasingly, innovation. Indeed, the lack of natural resources has
made it an innovator in the most (un)expected areas, from fuel
refining to water desalination. Now its Biopolis and Fusionopolis
complexes aim to capture the edge in life sciences and immersive
media. Peter Schwartz likes to call Singapore “the best-run company
in the world,” and indeed it is the leading role model in
city-state Technik for entities from Abu Dhabi to Moscow
to Kuala Lumpur. It must, however, evolve its political and
educational systems to ensure that its own people are innovating in
addition to all the talent it imports.

Finland, the so-called “open-source nation,” is a leading
Western example of Technik. Finland’s sophisticated
population has embraced the digital life and pioneered mobile
technology (Nokia) and an open-source operating system (Linux). In
Helsinki, mobile phones are as much for banking and street
navigation as for communication. In no other country does one so
strongly feel that a mobile phone is part of
one’s identity. It cannot be the weather that has earned
the country the second position worldwide in the United
Nations World Happiness Report.

Israel presents another example of rising Technik. Not
only has it made major investments in biotechnology and other
strategic sectors, but for several years its Chief Scientist gave
out nonrecourse loans to more than 4,000 startups. Rwanda,
Mongolia, and many other nations are seeking to copy Israel’s
blueprint as the “startup nation.” Technology will long outlast the
United States as Israel’s key ally.

Even a country still as overwhelmingly poor as India can elevate
its Technik. Its mobile-phone penetration rate is
skyrocketing, a biometric national identity card scheme is
gradually delivering rights and services to hundreds of millions of
previously disenfranchised citizens, digital kiosks in dusty
villages are spreading access to information and education, and a
sophisticated Right to Information Act requires publishing all laws
on the Internet. Parts of India such as its tech hub, Bangalore,
represent the leap from an agricultural to a service economy in a
single generation.

The United States is home to some of the key pioneers
of Technik, whose innovations help society adapt to the
future — yet it struggles to keep first-mover advantage over their
innovations. Semiautonomous government agencies such as the Defense
Advanced Research Projects Agency (DARPA) have invented
technologies — from the World Wide Web to robotic exoskeletons —
that eventually gained widespread application. However, the U.S.
share of global R&D, like global GDP, has fallen to around 20
percent, and since not enough of those funds are devoted to
commercialization initiatives, the United States sometimes has to
buy things it invented a decade ago from competitors abroad.
Fortunately for America, it is still home to most of the world’s
“silicon superpowers”: IBM, Google, Cisco, Apple, Microsoft, and
more. Those companies’ hardware and software platforms are the
foundation for almost endless innovation by diverse users
worldwide, a contribution no Europeans or Asians can
match. Technik is big business: Led by American ingenuity,
we are entering the age of the $1 trillion corporation — and the
first to cross the mark probably won’t be one of the usual suspects
but a manufacturer of 3-D printers that allow anyone to turn
virtual designs into physical objects.

IBM is perhaps the leading example of how firms themselves
should perpetually seek to upgrade their Technik. Having
spun off its hardware production divisions over the past decade,
IBM now invests in artificial intelligence, nanotechnology, clean
energy, and devices for high-tech health care. As a globally
integrated enterprise with almost 500,000 employees worldwide
(including 100,000 in India alone), it is also a de facto leader in
spreading Technik to other societies. For its part, Apple
exhibits the clever trait of creativity with control, bringing
large swaths of humanity into its exclusive orbit of products and
interfaces. Its $100 billion in cash outstrips the GDP of more than
100 individual countries. Apple products are undeniably one of
America’s most coveted exports.

Even companies in traditional sectors can demonstrate enormous
staying power and Technik by diversifying businesses,
exploring new markets, and hedging risk. For example, super-major
oil companies such as BP and Chevron are among the leading
investors in clean energy, and Coca-Cola and McDonald’s own a
growing share of the health food sector. Large players constantly
“spin in” dynamic newcomers, incorporating their innovations and
modifying their business models to stay on top.

The struggle to attain Technik could become the new
global class struggle: those whose wages and quality of life
benefit from technology versus those perpetually lagging behind
prevailing standards. In the new global class struggle, there would
be no clear geographic boundaries such as North and South, since
the disparities of Technik exist — and could widen — both
across and within nations and cities. Technik is therefore
a quality we must all strive for: whether as individuals,
companies, communities, cities, or countries.




Part II: The emergence of generativity


The underlying principle that will
transform our major social systems in hybrid reality is
generativity. Generative systems have a nearly endless
capacity to connect users and enable them to create new values and
outputs. The two finest examples of generativity are also our most
universal systems — language and the Internet. As MIT linguist Noam
Chomsky argued in the 1950s, human grammar is generative: A few
innate rules allow for the construction of deeply rich and varied
languages. The Internet too is generative. Jonathan Zittrain of
Harvard Law School has explained that the Internet is open to all
participants, technically accessible to users producing code and
content, and amenable to extension in un-predetermined ways. Such
generative characteristics have enabled the Internet to become a
kaleidescope of applications created by a global community of
users.

Technology is a crucial driver of generativity when it becomes
modular and easily re-combined, empowering people to use it for
their own purposes. This can give rise to new products and services
that disrupt traditional patterns. For example, 3-D printing will
likely drive the next industrial revolution, with individual
producers and merchants disrupting the standard operating procedure
of manufacturing and the retail trade. Similarly, virtual
currencies could bring about a monetary revolution by enabling
consumers to mutually determine the value of their goods and
services and barter them, thus disrupting traditional banking.

In the Hybrid Age, generativity will drive paradigmatic changes
in each of our major social systems: Education will be redefined
from knowledge acquisition to knowledge creation; health care, from
treatment to enhancement; economics, from predetermined to
user-generated value; governance, from power to authority; and
civic scale, from country to city.

But generativity alone doesn’t guarantee that it will serve our
values. It is a value-neutral process whose outcome depends on the
values of the system’s participants. In all these spheres, the same
battles that shadowed the Internet will play out: between control
and chaos, monopolism and openness, inertia and experimentation,
past and future. Innovation happens precisely in such periods of
ferment. Far more people are inventing the future than predicting
it.




The death of pedigree


“The role of the teacher is to create
the conditions for invention rather than provide ready-made
knowledge.”

— Seymour Papert, MIT



In ancient Greece, some skeptics lamented
the advent of literacy, as it would undermine the oral tradition,
considered superior at the time. What might they have felt about
paper, the telegraph, the telephone, radio, television, and the
Internet? Business as usual in the modern education system has
brought it to the brink of implosion: skyrocketing tuitions and a
student debt bubble, outmoded curricula and irrelevant standards,
excessive drop-outs on one end and overqualified graduates on the
other.

In its place, a generative education paradigm is emerging by
which knowledge and skills are provided by teachers, parents,
communities — and most of all, students themselves — all  empowered
with the technologies to create personalized education modules.
This shift could be as transformational as the rise of universities
a millennium ago — and potentially return us to the personalized
apprenticeship model that predates even Oxford and Bologna.

Though we continue to associate schooling with teachers,
classrooms, and bricks-and-mortar buildings, technology has already
become an important conduit for peer-to-peer learning. People of
all ages have advanced their singing and instrument-playing skills
through lessons on Skype, and young Indians currently tutor math to
thousands of British students remotely. Now the Internet and even
artificial intelligence are entering more formal education as well.
For example, interactive software packages such as Knewton and
TeacherMate adjust the difficulty of modules to student performance
while encouraging improvement. Using these tools, combined with
online resource portals such as Edutopia and Moodle, local
communities have become effervescent hubs of self-directed
learning. Tech-schooled is the new home-schooled.

Education can be provided by anyone — even computers and robots.
South Korea has spent $45 million on English-speaking robotic
teachers now deployed in kindergartens and preschools. These could
bring English education to rural areas while strengthening it in
the mainstream. At the same time, it could eliminate the jobs of
about 30,000 English teachers in the country, many of whom come
from the Anglosphere. For societies that make the investment,
robotic teachers could be the tireless trainers, one-on-one or
collectively, of massive numbers of students. And in the virtual
classroom equivalent, the augmented gaze of the teacher can be
focused simultaneously on all students, making instruction that
much more persuasive.
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With the world of information at our fingertips, the industrial
model of education as the memorization of facts is becoming
redundant: Simply applying new technologies to old paradigms won’t
create value or qualify us for meaningful work. Instead, education
itself has to be redefined from knowledge acquisition to knowledge
creation. This process should actually begin in early childhood
because we learn best by doing and imitating. MIT’s Seymour Papert,
a long-standing proponent of this “constructivist” learning
approach, believes in deeply involving children in the design of
their education, particularly through the use of technology. The
modularity of Legos, for instance, makes them a perfect example of
tools that can be manipulated in countless ways to produce new
objects. Papert argues that even more advanced Lego Mindstorms,
named for his eponymous book, should be used as early as
preschool.

It is never too early to impart not only the results of science
but its process. The examples of such fresh interplay
between constructivist methods and new technologies are
proliferating. Building on the Reggio Emilia
model5 of
community-centered education, the Lower Manhattan-based Blue School
(launched by the creators of the high-energy Blue Man Group)
assigns children as young as 4 roles like “Provocateur.” Pupils
gather at “imagination stations,” draw or assemble designs to
reflect emotions, map their own routes for class trips to the
aquarium, and make invisible paintings on walls which are viewed
only later, using black light. At the Gates Foundation-funded
Quest2Learn school, the curriculum combines logic, statistics, and
programming as well as hands-on building of prototypes. Students
not only “play” in complex simulated environments, they
also build those environments through storyboarding and
software coding (which is the focus of the
online CodeAcademy initiative). New York’s School of One program
aims to spread these techniques into the public system, and soon
students at such schools will have 3-D printing devices to turn
their blueprints into reality. (Scratch, for example, is a basic
visual programming language for young children.) The Hybrid Age
will be one in which our identity cannot be fully expressed without
the ability to program through some medium. Douglas Rushkoff thus
warns us to “program or be programmed.” The latter condition is as
debilitating as being able to listen but not speak, or read but not
write.

Suddenly, the student him or herself is an educator. The
Socratic method, after all, applied as much among
students as it did between student and teacher. Such tools and
approaches need not sideline schoolteachers, however, but rather
can make their engagement more profound. When so-called “flip teaching”6 is done right, knowledge
is absorbed at home and then debated at school. Khan
Academy, Floating University, TEDTalks, MIT OpenCourseWare, and
other online learning portals can turn passive classrooms into
active mentoring sessions.

The emerging generative learning system will be peer-to-peer in
the way students engage with each other, teachers, parents,
communities, and technology. There need not be any opposition
between lifelong learning and formal education, real and virtual
classrooms, academic and applied knowledge. The “two cultures”
debate of the 1950s that pitted sciences against humanities has
swung toward science, but its resolution lies in a synthesis of the
two, not the dominance of one over the other. It is easier than
ever today to learn both Newton and Shakespeare. A “third
culture,” then, would be one of disciplined creativity. We will see
more “Mon-IT” — Montessori Institute of Technology — schools, which
use the Montessori sense of experimentation and “poking” with
reality combined with the rigorous research of MIT. “Serious games”
will be played at all ages.

Education is not just about knowledge but also
about Technik, using technology and teamwork to address
real-world challenges. The new curriculum of the Chadwick School in
Los Angeles (where all students get iPads) features not only
collaborative projects on campus but also service projects in
developing countries. Courses focus on global challenges, and
students present their findings to their peers at a sister Chadwick
School in Korea. Modeled on the Renaissance ateliers of
apprenticeship learning, dozens of Studio Schools are spreading all
over Britain, with students carrying out team projects on
commission from companies and NGOs, building hands-on skills, and
working on deadline. In New York City, some high school students
taste entrepreneurship through regular visits to Tech Meetups.

This hybrid real/virtual educational model can’t be scored
through standardized testing alone, if at all. Instead, measuring
outputs becomes a more qualitative exercise involving peer-to-peer
accreditation that blends institutional and expert recognition. The
Gates and MacArthur Foundations, together with curriculum designers
and gaming companies, are funding efforts to shift certification
models toward a variation of the modular, focused Boy Scout “merit
badge” system. Instead of earning a single catch-all degree after
years, you earn badges frequently, based on demonstrated evidence
of problem solving. The academic pandemic of plagiarism won’t be
countered solely by digitally scanning papers and expelling
offenders but by judging live student performance and
teamwork. Such a model might also be the best hedge against the
growing prevalence of cognition-enhancing drugs among students.
They can help one stay awake and focus, but they can’t make you
think or cooperate better.

If a generative educational system takes hold for toddlers and
teenagers, wouldn’t a traditional college education be a step
backward? Both the structure and the content of higher education
appear to be misaligned for the Hybrid Age. Colleges produce
graduates who lack the requisite skills for collaborative technical
work; business schools have been behind the curve on ethics and
political risk; economics departments are lax about behavioral
models; and social science is in general negligent of technology.
Yet U.S. politicians see the solution through populist platitudes
like doubling the number of college graduates. This may correct for
the extreme stratification of a record-high 40 percent dropout rate
from American high schools due to economic necessity and social
malaise, but it doesn’t address whether the college of today
prepares for the work of tomorrow. Indeed, the U.S. Department of
Labor estimates that at least half the new jobs that will be
created in the coming decade and beyond are in fields not taught in
college today.

Education has become a massive global business: competitive,
innovative, and up for grabs. “Only if we democratize education can
we meritocratize opportunity,” advises Lucian Tarnowski of Brave
New Talent. Each of us now has myriad options to assemble the most
effective, tailored model of professional learning from a wide
range of sources, of which formal (and expensive) private education
will be only one. As the leading residential universities like MIT
and Stanford themselves pioneer online course models such as
Coursera, Generations Y and Z can ever more easily create a
personal learning network — what Fast Company
correspondent Anya Kamenetz calls “DIY U” — that bypasses the
expenses and excesses of the present academic hierarchy. Sebastian
Thrun’s Udacity markets (read: sells) grades of
participants to relevant employers based on a single unaccredited
course rather than a full degree.

Graduates of the “digital Ivy League” are already competing with
the real thing as employers seek to fill skills shortages. Indeed,
companies might fully underwrite such modular programs in the
interest of having access to the most relevant talent. Employers
will also increasingly use their own calibrated assessments to
determine candidates’ skills, but also score them on the breadth of
their networks, online reputation through sites like Klout (since
influence is itself a currency), availability of time, and
geographic location. Such a composite approach can better predict
success than a backward-focused CV. Think of it as an Amazon.com —
but for people.

The possibilities for socioeconomic mobility can improve through
such self-styled Technik. Gradually, the
education-employment nexus based on unequal opportunity and
unearned entitlement is shifting toward a market society. The
extended four-year liberal arts degree and the almost as costly
two-year MBA could come to be viewed as liabilities rather than the
surefire path to power and prestige. (The percentage of McKinsey
hires with MBAs has fallen by one-third already.) John Maeda, head
of the Rhode Island School of Design (RISD) and an outspoken
advocate of adding arts as the “A” in STEAM (rather than STEM:
science, technology, engineering, math) curricula, remarks, “There
is something disturbing about people rising to the tops of
companies without having at least once hit themselves on the hand
with a hammer.”

Real-time linkage among the education and employment communities
is win-win. Calibrating a national vocational system to the demands
of a global market is essential for any society that wants to
ensure not just better education for its own sake, but genuinely
enhanced Technik. Great Britain has realized that it
cannot compete with Turkey and China in constructing
infrastructure, but has the edge in designing it. Apple’s chief
designer, Jonathan Ive, was educated at Newcastle Polytechnic
University, an example of the kind of vocationally oriented
institution that features prominently in export powerhouse Germany.
The Tofflers worried that overspecialization would lead to a
disposable “modular man” who is interchangeable and easily
displaced by others, but having a reliable skill set also increases
one’s prospects for upward mobility and is certainly more desirable
than the mass redundancy of a mostly generalist society. The
Tofflers thus also hailed the “multispecialist,” whose deep
knowledge and skill in one area could be transferred to another.
Only by building skills and trading in them can Western workers
create opportunities that jobless growth doesn’t.

This generative educational system is truly open to the world.
More than 160,000 people in more than 100 countries signed up for
Sebastian Thrun’s first online Stanford course on artificial
intelligence — and the top scorers were all outside the United
States. Developing societies are also innovating their own programs
to boost Technik. Vocational training programs such as
India’s Market Aligned Skills Training (MAST) are ramping up,
empowering growing numbers of the emerging market masses to compete
in fields such as software services and mobile health care
delivery. Technology is also sparking a brighter future for the
developing world’s Generation Z. One Laptop Per Child adds at least
one country each year to its partnership roster, deploying
computers to more and more societies where school fees are being
reduced and universal literacy mandated. India’s own indigenous
tablet now costs under $40. The disenfranchised agrarian masses now
have their own pop-up schools as well, with the Bangalore-based
Agastya Foundation bringing its mobile science labs across southern
India and by 2020 to most of rural India. And with mobile literacy
software advancing and spreading on the back of cellular education,
universal literacy might actually be achievable — because of
technology, not bureaucracy.

 


The value of you


“I’m not a businessman. I’m a
business, man.”

— Kanye West



Technological revolutions have been
reshaping the world’s workforce acutely since the Industrial
Revolution. Factories and machines, steam engines and railways,
megastructure engineering, electrical equipment, oil production and
automobiles, chemical products, and information technology have
created billions of jobs over the centuries as they spread around
the world in tsunami-like waves. Along the way, the number of
distinct professional specializations has multiplied from dozens to
hundreds. It is as if technology advanced to keep pace with the
need to employ an ever more populated world — until now. Employment
is no longer keeping pace with economic growth, increasingly
because intelligent machines have become part of the labor force
itself. New professional niches are constantly emerging in the
Hybrid Age, such as time banker, body part maker, avatar coach,
space guide, bio-informatician, and roboticist, to name a few. But
are we moving into a world of more specializations and less
work? 

To leverage the coming waves of technological disruptions rather
than succumb to deeper inequality and dislocation will require
securing a niche in the increasingly generative economic system.
This means empowering individuals to harness technologies as they
come, rather than being sideswiped by them. The elements of
digitization, modularity, and sharing platforms are accelerating
and spreading, meaning that more and more people should be able to
harness cheap data access, small-scale 3-D manufacturing, and new
peer-to-peer currencies. Our capitalist model could be transformed
from an imposed-value system into one in which value is ultimately
determined by you.

Technology boosts our connectivity and creates countless
opportunities to add value. The Internet has created 2.6 jobs in
the United States for each one that is lost to outsourcing, and
empowers millions more workers to efficiently communicate and
trade. Even traditional jobs today require some IT proficiency:
Many fire stations have CTOs, and even baristas need to know how to
fix the coffee shop’s Wi-Fi router. From doctors to mechanics, many
professionals are adapting along with their fields to gradual
technical upgrades — even agriculture, which still employs 40
percent of the world’s labor force. The technologies of physical
connectivity — roads, railways, ports, ships, airplanes — still
matter to most of the world, which is why they get the most
investment, if not the most attention.

At the same time, the great digital convergence is accelerating
on its path of creative destruction. As Marc Andreessen points out,
Amazon is now the largest bookseller, Google the largest
advertising platform, iTunes the largest music retailer, and Skype
the fastest-growing telecom. But the disruptions don’t stop there:
The mobile Internet could disrupt the field of telephony as
Web-based calling shifts from Skype to completely free Vox.io VoIP.
Furthermore, the miniaturization of both sensor and communication
technologies has enabled an exponential increase in the number of
devices connected to each other and the volume of data collected.
With smart grids that redirect energy from idle objects to where
power is needed and video cameras capable of facial recognition,
this Internet of Things is expected to grow from 15 billion to 1.5
trillion objects embedded in our infrastructure that are
able to transmit information and commands.

Not only is the cost of capturing, storing, and analyzing data
falling, so too is the cost of creating things. 3-D printers
(“fabbers”) such as MakerBot now cost under $2,000 and allow anyone
to print mechanical parts and prototypes of their own design in
small numbers rather than large batches. This has given rise to a
new class of small-scale entrepreneurs and artisans who market
their wares on Etsy.com, which has more than fifteen million
registered users and is growing globally. As the things that make
things cheaply get cheaper, this peer-to-peer micromanufacturing
marketplace could grow tremendously. Already DIY hardware empowers
anyone to design their own home, using 3-D software like Google
SketchUp, and then purchase a self-assembly home kit
from WikiHouse — tools included. Entire new companies could emerge
in this way: For example, electric car part manufacturers could
also make the complete electric car, challenging today’s automotive
leaders.

Humans are not the only ones entering the fray as markets
converge. Indeed, we have drastically underestimated the ability of
technology to take away jobs that outsourcing has not. It was once
thought that outsourcing couldn’t touch nontradable services such
as transportation, construction, and legal work — but technology
can. More than 250,000 postal workers have lost their jobs due to
processing automation; long-haul truckers and even express
messengers might eventually be replaced by driverless couriers as
well. Artificial intelligence combined with outsourcing could
disrupt even the upper economic tier. White-collar work in areas
like medicine (X-ray scanning), law (text analysis), and
translation are now at risk as automation gets smarter. A robotic
paralegal, for example, can analyze 1.5 million documents for only
$100,000 (and no health benefits). The fact that machine
intelligence is being harnessed for both legal analysis and
radiology — in India — amounts to a double whammy for the West.

The combination of machine intelligence and automation could
actually rupture the link between the economy and humanity.
Technology has created new value chains, and now it is moving up
them, causing what Paul Saffo calls “cyber-structural
unemployment.” This is even happening in low-wage centers like
Asia: FoxConn aims to use one million robots in its Chinese plants
that make Apple and other products, putting the jobs of millions of
Chinese laborers at risk. Where a global labor supply stock of
several billion meets the increasing automation of labor, it is
only a question of which blinks first. You don’t want to bet
against the robot. Just as billions taste middle-class life for the
first time, they could be hollowed out unless they transition to
jobs that will still matter. Silicon Valley entrepreneur Auren
Hoffman put it best: “Unless you are awesome, you will be
outsourced.” The safest — and perhaps highest-paying — work will be
“robo collar”: building the machines that put others out of a job.
But beware: It is only a matter of time before robot arms are used
to make … robot arms.

Today West and East compete for technological supremacy, but in
the future both need to cope with the acceleration of automation.
Indeed, the potential scenarios for the impact of geotechnology
competition are not as straightforward as some believe. Many
Americans appear triumphalist about the future ability of 3-D
manufacturing to challenge Asia’s surge, but if Asia’s export-led
growth suddenly stalled due to an American manufacturing revival,
how would Asian central banks continue to invest in U.S. treasury
bonds? Interest rates in the United States could skyrocket, and the
economy could tank (again). Where geotechnology comes together with
geoeconomics and geopolitics, victory and defeat can be hard to
distinguish.

Even the strongest states cannot control all the rudders of
technocapitalism. Asian powers such as China are making deep
long-term investments in advanced technology, but there is no
guarantee they will win the innovation race as technology speeds
past foreseeable boundaries. The West, meanwhile, still struggles
to reconcile pro-growth and pro-austerity measures at the same
time; replacing decades of debt-fueled growth with monetary
expansion leads to punishment by ratings agencies and capital
markets. Yet no government can afford the price tag of mass
satisfaction in the face of mass unemployment — the United States
is too cash-strapped, China too large. It is not just a multispeed
economy but a multispeed system.

Individuals can no longer trust government and markets while
their incomes stagnate. In a generative system, they must leverage
technology to become economic agents themselves. As data gets
constantly cheaper, time becomes the paramount commodity. The price
talent charges for time — celebrities, musicians, speakers — has
skyrocketed, as the “experience of them” cannot be outsourced. We
have reached the consummation of the industrial-era creation of
competitive corporations: The individual has become a brand. The
“consumer is king” mantra has reached its apogee. Brands must
prostrate themselves before the individual in the hope of being
inserted into his or her conversations. LinkedIn founder Reid
Hoffman advises on how to be your own startup: Invest in yourself,
your network, and your ideas.

For the top tier of Generation Y, this entrepreneurial mind-set
is effectively a religion. Distinctions between home and office,
work and play, have dissolved into a curated lifestyle of constant
interrelated activities. These are the workers that no company can
own anymore. Even in behemoth Microsoft, 60 percent of workers are
non-employee freelance contractors. In a generative economic
system, they can converge and partner into what the Tofflers called
“flex-firms” (and Harvard Business School's Joseph L. Bower
later called “Velcro organizations”) that boost efficiency through
crowd-sourced work models and respond to tenders that offer
individualized incentives. According to McKinsey, the past decade
has witnessed a decline in jobs involving transactions and
production (which can be automated), while 5 million jobs have been
created in interactions that require collective
problem-solving or skills matching.

Because there are fewer permanent bureaucracies, virtual teams
also resolve the physical and organizational redundancies that
force countless companies into endless “change management”
processes. The paperless office never transpired because people
still went to offices. Now, however, rates of telecommuting are
skyrocketing as broadband connectivity spreads. More than 30
million Americans currently telecommute, and the number is growing
by 40 percent annually. Conference organizers increasingly put
weighty program packs on apps instead of in bags.

As a growing share of work migrates online and away from
offices, will people travel more or less? Telepresence is already
reducing business travel costs for companies and appearing in
people’s homes as prices come down. Others might migrate frequently
across hot markets and live in “home-tels” (like ski and tennis
instructors who move to different hemispheres with the
seasons).

But then there is everyone else. Without the right skills,
on-demand labor is a recipe for low-paid, perpetually temporary
employment. At best, most people will be what magazine editor Tina
Brown calls “giganomists”: They just do gigs. Even Harvard Business
School estimates that its average graduate will have at least 13
jobs over the course of a career. One silver lining to the 2008
financial crisis has been the rapidly rising rate of
self-incorporation; over one-third of Americans now work for
themselves, enabling them to quickly shift contracts or do multiple
jobs at the same time. Ever more people can increase their
efficiency and networking potential through Google Apps, cloud
computing, freelancer health, low-cost virtual assistants, public
incubators, and online professional portals such as LinkedIn. These
planted seeds hold the key to increasing individual freedom to
innovate.

Creating and coupling will apply equally to goods, services, and
even pricing. Time, labor, knowledge, and skills: Everything can be
commoditized, quantified, and exchanged electronically. Electronic
units have become a medium of exchange and a store of value. (Money
is a technology and, increasingly, an artifact: Seoul is
eliminating cash in its downtown district in favor of smart cards;
Britain and Canada are phasing out their pennies.) Already the
digitization of money through mobile payment schemes like PayPal
gives citizens and customers greater transparency and control. Some
600,000 American “virtu-preneurs” make a living just by trading
goods on eBay.

But that is only half the story of the hybridization between the
real and virtual economies now under way. Virtual currencies like
HubCulture’s Ven, BitCoin, and Facebook Credit enable the trading
of countless goods and services in cyberspace but also partner with
real-world vendors such as airlines and restaurants to boost
volume. The more that traditional financial players such as
American Express invest in virtual currencies and platforms, the
more they are able to grow. We barter globally through Swap.com and
trade labor through Amazon’s Mechanical Turk (now the world’s
largest part-time workforce), TaskRabbit, and Manx; Ripple allows
everyone to be their own banker and establish credit relationships.
The total usage of such services already numbers in the tens of
millions of transactions. Thanks to Recycle Match, even trash is
barterable, with one company’s junk being another’s treasure, and
all increasingly quantifying their waste in order to reduce it.
These are symptoms of the rise of a shared economy in which
consumption and ownership give way to utilization and
collaboration. Temporary access to cars, homes, and work spaces
requires interdependence and trust among total strangers — yet it
has become a sustainable business model and a pillar of commerce
that is accelerating the shift toward new kinds of self-defined
groups such as community credit unions, of which there are now more
than 1,000 in the United States alone.

Another pivotal step toward leveraging a generative economic
system that serves everyone is for individuals to gain control over
the value of their time, skills, data, and resources. We must be
ruthless in earning from those who want our attention, even
commoditizing the two hours that 44 percent of Americans “waste”
daily aimlessly surfing the Internet. Higher fees should be earned
for for sitting in online focus groups, clicking on advertisements,
or sending promotional Tweets (as celebrities do). Most
subscription news sites have learned they must become free; as
content proliferates, corporate websites may need to pay you to
visit them. Smart Technik means charging a fee for as much
of your time as possible. Time must literally equal money.

It is in this reciprocal and organic economic sphere that the
99% could increase its economic independence from the 1%. Virtual
currencies and task bartering are giving rise to a digital
peer-to-peer marketplace that can dislodge the hegemony of dollars
and cents (or other currencies) whose value is set by central
banks, as well as liberate consumers from Wall Street
intermediaries. The fundamental question then becomes not how much
money or which currency but what kind of currency and who
determines the value? In a generative economic system, you do. The
foundation of value is not gold but reciprocity, and the source of
liquidity is not debt but creativity. Digital currencies are
peer-to-peer, carry little or no fees, and reduce credit risk to
nearly zero; they are increasingly secure, convertible,
self-regulating, and transnational. While challenges such as
determining money supply still need to be sorted out, they possess
the foundations necessary to bring about a shift — or at least a
diversification — in our monetary order if they can cross a
threshold of volume without crowding each other out. Rather than
government taxing everything, in the future it may have to be
content with taxing only transactions denominated in its own
currency.

The generative economic system is also rapidly expanding to
include those whose market access has been limited by borders and
poverty. Just as wealthy societies increasingly use virtual
currencies, poorer people also use mobile banking systems
like M-Pesa to circumvent traditional banks, turning telecoms into
deposit institutions. Mobile phones also allow for micro-labor such
as mapping cities and conducting surveys. Time banks and
skills-bartering services have popped up in Colombia and South
Africa, allowing those with few or no assets to get a stake in the
market. With the rise of such opportunities, it is no surprise that
in countries rich and poor, people cut back on spending for basic
needs — or even sell their organs — so they can afford mobile
phones, the new economic necessity.

Capitalism is not broken. The worldwide expansion of physical
and digital infrastructure is creating the first inclusive global
marketplace in history, with billions of new participants and
cross-border linkages. The fact that inequality is growing within
nations while decreasing across them is the strongest evidence that
(almost) no society remains outside globalization’s scope. A
generative economic system has the potential to shift from the
exploitative model Marx foretold toward a more fair system based on
Émile Durkheim’s twin concepts of the division of labor and organic
solidarity. The inputs of capitalism — supply and demand,
competitive pricing, supply chains — remain features we need to
elevate, not restrain. The shift from hierarchical to networked
capitalism will not be without inequality, but it will be more
resilient if individual capacity and connectivity increase at the
expense of monopolies. Through generativity — new players rising,
the old embracing the new, and technology connecting all of them —
we come closer to a world where anyone can achieve
Technik.




From treatment to enhancement


All our natural biological processes are
increasingly subject to technological intrusion. Proteus
Biomedical, for example, embeds sensors inside drugs that send
signals when they are ingested and activate diagnostic patches on
the skin that measure the body’s response and vital signs. But ever
more sophisticated technologies are also pushing our medical
capabilities across the threshold from treatment to enhancement:
improving our physical and cognitive abilities beyond genetically
predetermined capacity. As medical fields synergize, private
laboratories undertake cutting-edge research, and peer-to-peer
health communities collect and share data, our medical system is
becoming ever more generative and subtly supporting this shift
toward a culture of enhancement.

New biomedical frontiers are constantly being crossed as
technological fields advance and combine. For instance, on the
heels of genome-mapping efforts, neuroscientists have begun to map
the dense “connectome” of 100 billion neurons in the brain,
research that holds the potential to explain and manipulate
consciousness. Drugs could isolate the parts of the brain where
trauma is registered and remembered, and induce them to selectively
“forget” stressful memories. The new field of optogenetics allows
us to further control neurons, possibly enabling us to address
psychiatric disorders, develop stimulation therapies for
Parkinson’s disease, or even cure paralysis.

We are also moving closer to the widespread possibility of not
just repairing our bodies but augmenting them.
Biomechatronics, for example, brings together biology, electrical
engineering, and mechanical physics to create lifelike prostheses
that are almost as good as our natural human limbs. What began as
MIT professor Hugh Herr’s modest effort to create more functional
artificial limbs for amputees — starting with himself — has yielded
powerful and upgradable bionic body-parts. Improvements in
brain-computer interfaces (BCI) could lead to neuroprostheses that
further enhance any deficient senses.

Another new hybrid field is bioengineering, in which stem cells
are used to create new microbes and tissue that, with molecular
printing, can generate complete new organs or body parts from
scratch. Jaws, tracheas, and other parts destined for transplant
have already been created using entirely synthetic processes. It is
not implausible that this could one day eliminate the waiting time
more than 100,000 Americans currently face for organ
transplants.

Ironically, it is such critically ill patients who may be the
first large-scale recipients of biomechatronic and bioengineering
enhancements, because these are incorporated into their life-saving
treatments. For example, amputees are receiving prostheses that
could one day allow them to run faster than they did with their
original limbs, and blood transfusions could potentially be
enhanced by respirocyte nanobots that filter oxygen hundreds of
times more efficiently than our red blood cells, meaning that we
could run a sprint or swim under water for hours on end.

Eventually, the combination of bioengineering, optogenetics, and
neuroprosthetics could create the possibility of turning humanity
into a kind of cyborg with regenerative parts that would make us
effectively immune to aging and disease. And where computational
biology and genetics come together, we gain the possibility to
“write” our DNA (as Celera Genomics founder Craig Venter is
pursuing). Bioengineering and gene therapy together could yield
designer children and a cloned human within the coming decades.

Just as new medical fields are being born, new players are
entering the  generative healthcare system as well. The rapidly
falling cost of DNA sequencing has enabled startups such as Pink
Army, a guerrilla nano-genetic-pharmaceutical company that plans to
use viral engineering to harvest and sequence individual DNA and
then program and “print” new drugs to “infect” the patients.
Meanwhile, virology startup Prosetta is developing synthetic
enzymes that strengthen our cellular capacity to thwart all viruses
rather than constantly fighting a rearguard campaign against new
virus strains.

Ordinary citizens are also contributing to the evolving
generative health system. Millions of people are digitizing their
personal health, collecting data through wearable tracking devices
like Fitbit, sharing it through portals such as PatientsLikeMe, and
scanning their genetic horizons through 23andMe. Armed with data
from self-quantification devices, knowledge-sharing communities,
and artificially intelligent health applications, people will
increasingly believe they are equipped to make final decisions
about their health. The X Prize Tricorder competition aims to build
an artificially intelligent app (called a “lab on a chip”) that
would provide medical diagnosis as good as that of a dozen doctors.
Even in poor countries, technology can bring health benefits to
those who have never received formal medical care. Using a
combination of smartphones that have cameras and health care apps
to track vital signs, and portable medical devices to administer
treatments, doctors can remotely visit thousands of patients with
the assistance of basic-skilled workers or robots.

These innovations are paving the way toward a culture of
enhancement. The average British citizen born today will likely to
live to be 100 years old. Scientific startups are further pushing
longevity to new frontiers through artificial organs and
bioremediation treatments that slow and potentially reverse
cellular decay. As Danny Hillis, founder of the Thinking Machine
Corporation, famously told Sun Microsystems cofounder Bill Joy over
a decade ago, “If I can live to be 200 with a body of silicon, I’ll
take it.”

The cultural path from treatment to enhancement thus goes beyond
those in life-or-death situations. Indeed, the allure of
perfectibility cannot be switched off any more than science itself.
Our culture is already highly permissive toward enhancements such
as Botox and Modafinil, which have gone from cult and elite to
mainstream and mass-market in short order. Already some wealthy
Fountain of Youth seekers will travel anywhere to purchase unproven
anti-aging treatments such as Human Growth Hormone (HGH) or
Resveratrol. Particularly with reprogenetic technologies, which
allow for the screening and correcting of mutations to prevent the
inheritance of disease, the potential for competitive biological
narcissism cannot be understated. The “me” society is fertile
terrain for a perversion of Kant’s categorical imperative: Instead
of viewing self and other as ends in themselves, we each view only
our own individual perfectibility as the prime end in itself. The
new profession of genetic counseling seems all but intended to
prepare for a world of genetic selection. The rich could readily
buy themselves the status of a new superspecies, and the divide
between genetic haves and have-nots — what Paul Saffo calls the
“gene coefficient” — could become more important than our existing
economic inequalities (the Gini coefficient). The “Human Body Shop”
is already open.

State sponsorship could achieve for the many what wealth is
buying for the few. Advancements in biotechnology, demographic
longevity, and the massive economic opportunities of managing an
aging world have made bioscience a central geotechnological issue.
No society is prepared for the lopsided age-dependency ratios a
world of bio-enhancement is bringing about. Japan offers hydraulic
external robo-suits to elderly farmers, who remain the foundation
of the rural economy, so they can protect themselves from
redundancy and exclusion in a younger world that doesn’t want to
spend to support them. China and other nontraditional players
including Singapore, Israel, South Korea, and India have also
become pulsing nodes in the emergent global generative health
system. The Beijing Genomics
Institute7 (BGI), which resembles
more a youthful Silicon Valley startup than a white-coat
laboratory, has more DNA sequencing capacity than all the labs in
the United States combined. Given China’s combination of rapidly
growing wealth and an aging labor force no longer fit for
backbreaking factory work, it might push for genetic enhancements
it can apply society-wide. Once that happens, any regulatory
obstacles that exist elsewhere will fall like dominoes under the
weight of political pressure to compete on the geogenetic playing
field.

But health enhancements carry a major price tag and face
regulatory and cost constraints — and they also create arbitrage on
a global scale. In the global medical tourism industry, low-cost
countries such as Mexico and Thailand provide high-quality care to
uninsured or bargain-seeking consumers from the global North.
Insurance companies and hospital systems could partner and merge
across the globe to capture this growing market. The diffusion of
reproductive technologies such as IVF and surrogacy has enabled
India, soon to be the most populous country in the world, to build
a $2 billion-per-year industry of fertility clinics. The fact that
British women use Indian surrogates to have children (as paid
surrogacy is banned in the U.K.) while pregnant Indian women fly to
Thailand for sonograms (prenatal gender identification is illegal
in India) underscores the relativism of global medical ethics
today. For the many millions who continue to fall outside the scope
of the global health care marketplace, Do-It-Yourself could become
Do-It-To-Yourself if biomedical self-experimentation increases
through a growing black market of drug treatments and medical
device prototypes enabled by poorly enforced regulations.

No one is in charge of the ethical and economic implications of
these genetic and medical breakthroughs, because progress is too
fast, governments are too slow, and the costs are incalculable.
Ethics, law, and policy always lag behind. As life expectancy
increases and the fertility age rises, what will be the new nuclear
family structure? And as divorce rates rise while marriage rates
plummet, how long will any two people remain faithful at all? As
international surrogacy proliferates, some babies are born
stateless, unrecognized by the parents’ home countries. Numerous
donors’ sperm has been used far more than authorized, giving rise
to “test-tube families” of half-siblings who need a registry to
prevent accidental incest. Already a child’s genetic mother,
surrogate mother, and adoptive mother can be three different women;
next a mother could give birth to a clone that is her genetic twin.
The genetic data we share with medical professionals and virtual
communities could be hacked and released by a rogue HealthLeaks
organization. Harvard bioscientist George Church argues that those
in his profession should be under surveillance to make sure they
don’t get hold of dangerous materials. Yet how long would any
stricture last decreeing that cloning could only be permitted to
save an existing life? Governments may attempt to block
corporations from using DNA for discrimination, but will they stop
the super-rich from becoming a superspecies?

The sum of our present medical revolutions is a major expansion
of what is considered biologically “normal.” In vitro fertilization
was condemned four decades ago; now 3 percent of all children are
born via the procedure. As replaceable organs, bionic body parts,
and designer babies become attainable, they will create a new
genetic first-mover advantage that today’s institutions won’t
bridge for you. Good Technik thus means saving money for
enhancements that can boost your competitiveness; knowing your
rights to biological privacy as you share health data with
self-help communities and intelligent machines; and creating a much
longer-term strategy around family planning … all in this
lifetime.




The diffusion of authority


 “If the decent are not willing to
rule, they are punished by being ruled by worse men.” 

— Plato



The political consequences of
globalization and the Information Revolution are now playing out: a
broader set of empowered players (including governments, companies,
NGOs, and more) and competing ambitions (territory, market
monopoly, mind-share). Each now has access to the deep source of
power — authority — to build the constituencies that
legitimize their influence. The dominant players of any era emerge
at the intersection of resources (natural or financial), identity
(a community of members or followers), authority (recognition and
deference), and technology (military or informational). Citizen
groups, consumers, and social movements can all increasingly alter
the parameters of politics. As a result, even our one social system
that is the most hierarchical by design — government — is becoming
a generative one featuring novel assemblages of diverse players
that associate freely in ways that will reshape our basic federal
institutions. This new governance design may ultimately supersede
democracy as the most successful system for the Hybrid Age.

New technologies have both undermined sovereignty and redefined
it. For several hundred years, the nation-state has commanded this
nexus. But today, Max Weber has a problem. If, as the German
sociologist argued, only the state holds a legitimate monopoly on
the use of violence, then why are there more than 1,700 autonomous
armed militia groups active around the world today, when we have
only 200 nations? In fact, we are witnessing the birth of a blended
real and virtual battle-space that features national armies as well
as autonomous guerrillas, diaspora fighters, private companies,
organized criminals, cyber-hackers, and other self-interested
parties on an increasingly level technological, financial, and
ideological playing field. They are all competing to provide
secure connectedness: Whoever provides access to
information, resources, and leverage coupled with protection from
exploitation will gain authority and loyalty.

Furthermore, security is not just about our borders but about
our data networks, our DNA, and our minds. DARPA’s 2030 vision
reveals that the past decade’s fad of exhausting counterinsurgency
(COIN) has given way to an emphasis on drones, self-directed
munitions, high-energy lasers, swarming nanobots, and
even “super-soldiers” augmented by robotic exoskeletons and neural
prostheses. Anything that can be illicitly accessed is at risk. The
National Security Agency (NSA) is building facilities capable of
storing yottabytes (one million exabytes) of data it collects from
telecoms and secret stations abroad. Today the FBI stalks
cyber-hackers, but it needs to prepare for tomorrow’s hunt for
covert bio-labs where criminals steal and implant DNA codes to
change their identity. There are also the new good guys. As Marc
Goodman, founder of the Future Crimes
Institute8,
argues, “After cyberwar comes the coding and hacking of DNA base
pairs. Our allies will be not just official agencies but
anyone who participates in crowd-sourcing antibodies for
us.”

DARPA is also scouring “narrative networks” to identify our
individual susceptibility to terrorist recruitment, and could use
this access to develop neuro-control techniques such as
indoctrination campaigns embedded subliminally in our many
technological interfaces. But government hegemony over our
cognitive ecosystem hardly ensures safety; rather, that depends on
the skills and capital that broader societal networks possess. The
Internet is defended not in Washington but through close
collaborations among businesses, universities, and government
agencies that trace hacks and perpetrators. It was researchers at
the University of Toronto who traced the infamous 2009 GhostNet9 back to facilities in
China. The strength of a society increasingly depends on data
redundancy and creative dissidence: the freedom of each to engage
in the kind of constructive self-hacking that exposes
vulnerabilities and crowd-sources solutions.

Governments today are reconfiguring their structure and subtly
devolving authority even where they are strong. Indeed, it
is precisely in authoritarian-capitalist China and the
petro-monarchies of the Middle East that one finds the greatest
number of parastatal entities, wholly or partially
publicly owned but often privately managed wealth funds,
administrative and judicial centers, export processing zones, and
urban development authorities that run — with little or no
democratic scrutiny — the most important pools of money and sites
of growth. They are the vanguard of the increasingly widespread
model of hybrid governance in which public-private divides (and
even partnerships) melt away and something new is created. Power
diffusion continues even in the shadow of strength.

By definition, this generative system of governance is open
equally to dictators and militants, conservatives and monopolists,
liberals and humanitarians. For example, in the United States the
concentration of power in private hands fuels the resentment of
Occupy Wall Street; power in public hands riles the Tea Party. A
shadow government of super PACs squared off against a viral web
community led by Google and Wikipedia (which stopped the SOPA
legislation). Technology is a tool but also a battlefield of
generative politics.

When it comes to governing through technology, the political
elite is divided between techno-optimists, techno-pessimists, and
techno-ignorants. Our current policymakers fall fairly evenly into
the former two categories — but almost all of them fall into the
third category. A “goverati” of experts such as Tim O’Reilly and
Craig Newmark has thus stepped in to advise Washington on Gov 2.0
technologies such as open-data platforms. Almost every U.S. state
now has a CTO, Code for America builds apps for federal
authorities, and Votizen promotes citizen networking around key
issues. Small countries like Iceland even use Wikis to crowd-source
their constitutions. Such citizen-technologists are crucial not
just to improve government efficiency, but to spotlight abuses such
as the U.K.’s secret large-scale data-gathering operations, which
Internet pioneer Tim Berners-Lee vocally opposes even as he advises
British e-government initiatives.

Could the effort to promote open data ultimately come at the
expense of central government? In generative governance, open
access to information empowers everyone, not just official
authorities. Indeed, without corporate IT providers, governments
would not be able to access and harness data, but these companies
can also use this information to enrich themselves. There are also
public pressure and demands such as Freedom of Information acts
that give citizens swift access to ever more government activities.
Technology may further enable citizens to demand real-time
accountability over politicians through such methods as score
voting (which ranks them rather than directly endorses them), and
even perhaps impeach them and the president through an e-vote.
Well-intentioned digital democracy could precipitously degenerate
further into vetocracy, or what the Tofflers derisively called
“ad-hocracy,” as constant monitoring and instant judgment drives
politicians even further into short-term thinking. Digital and
ideological flash mobs are an early symptom of the state’s loss of
control.

Indeed, there appears to be an irreversible trend from the state
superseding society to the state serving society. Not only has
India passed a Right to Information Act, but some of its
worst-governed states even have Right to Service acts
enabling citizens to sue and receive indemnities from government
offices slow to respond to their needs and requests. Citizens
increasingly think of themselves as investors — and growing numbers
view their tax payments as bad investments. The political
equivalent of shareholder activism is spreading, perhaps even
producing a parallel to divestment. Local communities are
increasingly leveraging transparency and their growing capacity to
assert greater self-governance authority.

Even wealthy, modern states increasingly need to accommodate
such devolutionary pressures. Consider the triumph of the formerly
separatist Basque region of Spain. At the height of political
tension with Madrid, Basque authorities convened leading industrial
and political figures to launch a total regional redevelopment plan
to overhaul shipping, rail, urban infrastructure, and culture. The
result is visible not only in the gleaming Guggenheim Museum in
Bilbao, but in an overall standard of living that is the best in
all of Spain. Basques prove that fiscal autonomy can matter much
more than political sovereignty. They control their own taxes and
spending, and share a cultural solidarity and consistent dialogue
on priorities. Similarly, witness the fact that Western Canada and
Western Australia, which control their countries’ major mineral
deposits, are reversing centralization in subtle ways. British
Columbia has initiated its own referendum policies, and Perth has
launched a sovereign wealth fund to keep investments from resource
profits in the western region rather than sending them to Canberra.
The same scenario is likely to play out countless times across the
globe.

A generative governance system can be designed to provide
stability and positive change at the same time. Using technology to
deliberate on matters of national importance, deliver public
services, and incorporate citizen feedback may ultimately be a
truer form of direct participation than a system of indirect
representation and infrequent elections. Democracy depends on the
participation of crowds, but doesn’t guarantee their wisdom. We
cannot be afraid of technocracy when the alternative is the futile
populism of Argentines, Hungarians, and Thais masquerading as
democracy. It is precisely these nonfunctional democracies that are
prime candidates to be superseded by better-designed technocracies
— likely delivering more benefits to their citizens. Never has
Rousseau’s distinction between the “will of the people” and the
“general will” been more pertinent. To the extent that China
provides guidance for governance that Western democracies don’t, it
is in having “technocrats with term limits.” 




A new scale: The rise of the city


The 21st century will not be dominated by
the United States or China, Brazil, or India, but by the
city. Already today most of the world’s population lives
in cities, and just 600 cities comprise three-quarters of the world
economy. By 2050, 70 percent of the world population will live in
cities — and the U.N. estimates that we need to build 9,000 new
cities around the world to cope. It is not only the giant
urbanization wave sweeping the planet that forces us to focus on
the city as the prime geographic unit, but also trends in
technological penetration and collective identity. As the Canadian
scholar Daniel Bell argues, we are entering an age of “civic-ism,”
in which pride in one’s city supersedes national patriotism. The
“city-zen” is the new citizen.

Urban generativity is being driven by the spread of networked
infrastructure and data platforms, and by authorities and citizens
harnessing that data to create more responsive political
institutions, dynamic economies, and efficient services. Major
technology companies providing cutting-edge data collection and
management systems, ambitious and increasingly autonomous mayors,
bottom-up citizen groups promoting social inclusion, and
architectural pioneers building sustainable structures are the key
players transforming cities into generative systems.

Building new cities is becoming a science and a fast-growing
economic sector, reaching a scale not seen since colonialism.
Technology firms like IBM, Cisco, and Siemens are aggressively
competing to meet the infrastructure needs of cash-rich
industrializing emerging markets. Together they are constructing
“smart cities” not yet on the map, such as King Abdullah Economic
City in Saudi Arabia and Songdo near Seoul. But the more Western
companies sell their know-how to Eastern cities, the more the East
can build a marketable knowledge base to compete globally in this
leading-edge sector. Smart cities are thus the info-states
of the Hybrid Age, leveraging new technology sectors to leap beyond
their home nations in terms of Technik, becoming
autonomous nodes in the world economy. Successful states will
therefore need to become agglomerations of such thriving urban
nodes: city-states.

“Smart cities” have captured the imagination with their promise
of seamless service delivery and sumptuous, eco-neutral
surroundings. It is in such cities that we will see the Internet of
Things (smart grids, cameras, traffic sensors, and related
technologies) spread as a means of real-time governance, improved
sustainability, and advanced security measures. But a smart city
will only be a generative city if the information backbone is
combined with the values of transparency, inclusiveness, and
entrepreneurialism that boost political participation, economic
growth, and creative productivity.

To adapt and compete, hundreds of established cities will
undertake technology upgrades such as traffic mapping, greening
buildings, linking various modes of transport through electric
car-sharing schemes (including foldable cars), and offering
personalized medical care through digital interfaces. Some cities
already stand out as leaders in urban Technik. Tokyo
manages to be simultaneously the largest, wealthiest, and most
futuristic city on earth, a truly unparalleled accomplishment that
is clearly Shanghai’s role model across the East China Sea.
Corporate-technocratic Singapore has made itself the foremost
“living lab” for capturing urban data to facilitate services. And
in Berlin, city authorities are piloting an ambitious electric
car-sharing platform. The difference between those cities that
simply become “smart” through technological enhancement and those
that are truly generative lies in the empowering of citizens to
directly improve governance through their feedback, and to leverage
connective infrastructures and data in order to quickly identify
collaboration partners and commercialization opportunities.
Residents of San Francisco and New York, for example, can utilize
“social mobile networking” (discovering like-minded people based on
the proximity of profiles) and access crowd-sourced seed funding
for startups.

It is important to remember that most of the world’s population
will not reside in places like Tokyo and Singapore anytime soon.
Instead, they are more likely to to live in cities resembling the
growth model of Dubai, whose population has doubled every decade
since 1960. While to many Dubai represents instant, atrocious
mega-sprawl, it is also proof of how quickly expanded urban
infrastructure creates absorptive capacity to accommodate
residents. The billions of people living in slums such as those of
Lagos, Cairo, and Manila need new housing, sanitation, and
communications infrastructures to elevate their quality of life.
Even slums can have Technik, however.
Mumbai’s Dharavi already has an estimated economic value of $2
billion based on selling its aluminum, plastic, textile, and other
recycled wares nationwide. Despite its ramshackle infrastructure,
rapidly growing mobile-communications penetration could enable
mobile literacy programs, mobile banking, and other dimensions of
an “Internet of People” in which people are the
infrastructure whose geolocation generates data used to improve
services. The strategic use of data, which Indian
NGO MapUnity collects from phones, police radios, and security
cameras, can be leveraged for everything from traffic mapping to
locating public services. Even slums can become “smart slums.”

A world of connected smart cities is also a data hacker’s dream
come true. Is it safe to be in a smart city where your personal
data is stored with the government and its technology contractors?
David Brin foresaw our emerging debate over privacy in the smart
city in his book The Transparent Society (1998), in which
the “City of Control” featured ubiquitous surveillance systems
owned only by the government, while in the “City of Trust” the data
captured was operated and shared by citizens themselves. Avoiding
the former and achieving the latter will require city-zen
engagement in crafting an “urban bill of rights” that will become
as important as any national constitution.

Managing urban complexity has elevated mayors to superstar
status. Michael Bloomberg, Boris Johnson, and other leading mayors
are often referred to as “CEO of the city.” Given the size of urban
populations and potential for violent dissatisfaction, being a
mayor already can be as difficult as running a country, or more so,
requiring rapid response in delivering public services from garbage
collection to health care where national governments may fail.
Policy experiments and innovations are possible in cities that
might not be politically feasible elsewhere. For example, it is
perfectly conceivable that mayors could consider all their
residents city-zens and integrate their voices and skills in ways
that partisan federal politicians couldn’t. This makes them the
pivotal figures in bringing about a generative political system
that uses technology to turn marginalized populations into
stakeholders.

Another major dimension of urban generativity must be
sustainability. Cities are already the most visible and growing
footprint on the planet, spreading over natural habitats on all
continents. As the massive retrofit of the existing urban world
gets under way, we must heed Santa Fe Institute professor Geoffrey
West’s warning that continuous urban growth based on the same rates
of resource consumption requires a step change in innovation: not
running faster on the same treadmill but jumping to new
treadmills.

Combining architecture and ecology into “arcology” presents such
an opportunity to create jobs and promote a greener economy at the
same time. Architect Rachel Armstrong is innovating
“carbon-negative” building designs utilizing concrete that absorbs
CO2 and chemical cells (“chells”) that derive power from
buildings and feed it back into the grid. Many new sustainable
cities could be built based on these principles. Imagine tens of
millions of Chinese moving from its polluted coast to central
Siberia, where global warming is giving rise to an agricultural
renaissance. What the Tofflers called “archineers”
(architect-engineers) could be today’s eco-philanthropists, such as
Texan Ed Bass and former Biosphere 2 director John Allen, who
believe in seeding large-scale eco-neutral settlements.
Constructing such green cities will be a key driver of both
sustainability and generativity.





Part III: You, you, and you


“Hello. My name is Josh, and I come
from the Internet.”

— Josh Spear, Founder, Undercurrent



One 26-year-old says over half his
memories come from his online life. A Japanese man marries a
voluptuous digital avatar. A corporate laboratory implants memories
in 7-year-olds, convincing them they swam with dolphins. In their
minds, they even got wet.

Even for our greatest philosopher of the unconscious, Sigmund
Freud, reality remained rooted in the personal and social. Today,
however, technology is granting us the ability to alter our
perception of reality, construct multiple representations of
ourselves, and have relationships with artificial agents and
robots. All of these are simultaneously expanding and destabilizing
our sense of self.

Technology is a “second self,” as MIT professor Sherry
Turkle has explained, a new interface between us and others.
Debates over whether or not social technologies cause “detachment”
from reality miss the point that we are entering a new
hybrid reality in which assumptions about authenticity are
fundamentally challenged: Who is real? What is the line between
physical and virtual? Do we each get to live our own version of the
truth?

Consider technology’s growing ability to manipulate how much
information we have about the world around us. Google glasses and
soon pixelated contact lenses will allow us to augment reality with
a layer of data. Future versions may provide a more intrusive view,
such as reading other people’s vital signs and sensing their stress
levels. Such augmentation has the potential to empower us with a
feeling of enhanced access to “reality.” Whether or not this
represents truth, however, is elusive. Take the opposite of
augmented reality: “deletive reality.” If pedestrians in New York
or Mumbai don’t want to see homeless people, they could delete them
from view in real time. This not only diminishes the diversity of
reality, it also blocks us from developing empathy.

Technology is not only changing how we interact with the
environment but increasingly creating real and semi-real
representations of ourselves that mediate our relationships. The
possibilities for new physical (rather than just visual)
self-other relationships are emerging through haptic (“touch”)
technologies that enhance intimate sensations. Adrian Cheok of
Singapore has coined the emerging field of “lovotics” at the
intersection of love (philosophy, psychology, biology,
neuroscience) and robotics (artificial intelligence and
engineering). His “Kissenger” device is a matching pair of plastic
lips preshaped to match you and your loved one and activated by
Internet. The porn industry is promising tele-dildonic devices that
convert interactive virtual behavior into real-life sensations as
well.

The more time we spend in virtual environments, the more the
distinction between real and digital blends away. Of the eight
hours a day children today spend online, 1.5 of those involve using
avatars (compared with only 30 minutes reading print). Microsoft’s
forthcoming Avatar Kinect features photogrammatic technology that
creates near-perfect digital replication of facial features,
including animation of your expressions. The allure of constant 3-D
virtual life with our companions will prove irresistible. As this
converges with technologies like Wii and 3-D TV, which already give
us the foundations for hands-free (and glasses-free) digital
immersion, we create an interactive virtual universe. At Keio
University, engineers are developing a system best described as
tele-existence. Called the “Twister,” a 3-D room
replicates any background scene in 3-D, while Twisters in different
locations could allow multiple sets of participants to feel as if
collectively teleported to the same setting.

The rise of artificially intelligent agents and robots now
represents an entirely new type of “other” that we interact with in
our social lives. Robots are incontestably becoming more
ubiquitous, intelligent, and social. Already in the 1960s, subjects
of MIT’s studies emotionally revealed themselves to the boxy and
binary chatbot ELIZA. Since 2010, hospitalized children and elderly
widows in day care have been cuddling and emotionally bonding
with Paro, the Japanese-designed robotic seal that physically
responds to touch, which has been quite popular in U.S. nursing
homes. For under $10,000, the prototype Roxxxy sex robot can be
made to look like anyone you want, senses and responds to your
touch, and is Wi-Fi enabled to send love notes. Each of these
phenomena is one more indicator of the rise in robotic
companionship.

For three nights in February 2011, millions of U.S. households
tuned in to watch the game show Jeopardy!, during which a
machine, IBM’s Watson computer, “stood” between the show’s two
all-time greatest players — and completely demolished them.
Audiences around the world nodded, cheered, and whistled as Watson
demonstrated contextual understanding of the complex idioms and
puns that are the hallmark of the show’s intentionally tricky
questions, answering almost all of them instantly and correctly.
Two things happened on those nights. Advances in machine
intelligence far beyond IBM’s previous chess-playing Deep Blue
computer were on full display. But equally important was the fact
that we, the viewers, accepted a robot as a social actor
in our lives. It was novel, but quickly became natural,
even normal.

[image: Inline Image]Watson’s appearance and triumph on Jeopardy!
were cheered by millions of viewers around the world.
In various ways and with varying degrees of intelligence, robots
(such as Willow Garage’s PR2) today already perform surgery, sense
earthquakes, bomb terrorists, fly planes, drive cars, guard
prisons, baby-sit children, build hardware, trade money, fold
laundry, perform in operas, and have sex (with humans). Soon they
will serve as hospital nurses, deliver the mail, and perform in
theater. There is enough robotic penetration already to have
inspired Carnegie Mellon to launch a robot census. As the
definition of society expands to include humanoids and other
robotic forms, how will our family structure be affected? Will each
of us have robot companions longer than we have spouses? Will
robots have rights? How will we hold them liable for accidents?

These are questions we may have to answer sooner rather than
later, especially because the transition from preprogrammed to
semiautonomous robots has begun. MIT computer scientists have
hacked and mounted the Kinect on a Segway, programming it to sense
and manipulate objects, even to look for a power source to plug
into. (Ordinary humans who own iPhones can certainly sympathize.)
Honda’s ASIMO can now walk along hallways and avoid bumping into
others; soon he might be able to traverse Tokyo’s infamously dense
Shibuya crossing like an ordinary person. As Google’s
self-navigating car begins to ferry blind passengers and eventually
families around Nevada and beyond, we need to maintain clarity
about who is ultimately behind the wheel. Are we driving the car or
is the car driving us?

As hybrid reality becomes more seductive than our real lives, we
run the risk of tailoring ourselves to match our more exciting
avatars, rather than the reverse. What philosopher Albert Borgmann
calls the “supernatural brilliance” of virtual reality can be so
enthralling that we forget that someone actually designed it. The
radically improved realism of immersive technological experience
has propelled the purpose of our online life from social escapism
to professional tool to parallel life to, eventually, two sides of
the same coin. As the texture of the online aesthetic is becoming
rich enough to rival the real one, which will we prefer? In hybrid
reality, both are equally important. Furthermore, with the advent
of AI+, we may use multiple avatars as expressions of various
facets of our personalities. We may even imbue them with certain
preferences that they can pursue in cyberlife, potentially creating
deep entanglements on our behalf. The digital mirror thus also has
a subliminal voice. Our avatars are more than just a direct
representation of our real selves, but actually shape our
individual psychology and behavior. Virtual reality pioneer Jaron
Lanier thus warns of a loss of authenticity if we constantly
attempt to change our real-world selves to match our artificial
digital profiles.

We are becoming different psychological beings across our
numerous identities and types of relationships. As our cognitive
processes are increasingly shared with devices, networks, and the
physical environment, our sense of self morphs to become the sum of
our connections and relationships. Rather than one single identity,
we each have a personal identity ecology that combines our
real and virtual selves, collectively floating in the global mind
(“noosphere”). The Internet, Jeffrey Stibel argues, is not just
becoming like a brain, it is a brain: It ingests data,
processes it, and “provides answers without knowing questions.”
Google’s Sergey Brin heralds this constant immersion in our
collective intelligence as having “the entire world’s knowledge
connected directly to your mind.” Technology can even insinuate
itself into our most intimate psychological spaces by
awakening invisible neurochemical bonds we have with each other.
UCLA professor Dan Siegel’s research uses fMRI technology to show
how subjects ranging from meditating monks to young children share
a “state of mind” generated in the frontal cortex of the brain. We
could actually create a pluralistic soul out of our most individual
essence. Today your official identity converges around a national
ID or Facebook log-in, tomorrow perhaps your DNA, but in the
noosphere there are few if any limitations.

The “new normal” of expressive avatars and social robots is
coming very quickly. The world population may plateau physically,
but we are multiplying ourselves digitally and robotically. As the
absence of technology in mediating our social relationships becomes
ever more the anomaly, “tuning technology out” requires conscious
effort, such as attending gadget-free spiritual retreats. With no
certain guidance as to how to manage this portfolio of
relationships, individual Technik becomes paramount.

The proliferation of identities brings with it the dangerous
schizophrenia of simultaneous temporal and digital lives. South
Korea, held up as a role model for its universal broadband
connectivity and strong education system (and where most children
older than 6 have their own blogs), is also a cautionary story,
given cyberbullying, academic suicide, online addiction centers,
and mandatory midnight curfews/blockage of leading gaming websites.
One South Korean couple spent so many hours obsessively raising
their virtual daughter, Anima, on the popular online game Prius
that their own infant daughter (who remained unnamed) starved to
death at home. In the United States, virtual voyeurism has had
tragic consequences in real life, as in the case of the Tennessee
couple murdered in cold blood for unfriending an estranged
ex-boyfriend on Facebook. Another couple met in Second Life, got
married in real life, then divorced due to affairs each then had in
Second Life.

We need to guard not only against losing control of ourselves in
hybrid reality, but also against giving control to others.
Individuals demand everything tailored to their tastes, but we give
vendors intimate knowledge about us to make that possible.
Predictive analytics already enables companies to ever more
accurately surmise your needs and desires based on your widening
cyber-footprint. Neuro-marketing technologies such as those
designed by the company Neurofocus subliminally sell you (on)
things through individualized advertisements and morphing devices
from soda machines to billboards to mannequins. Moving forward,
advertisers will increasingly leverage neuro-economics (at the
intersection of data analytics, neuroscience, and biochemistry),
which has uncovered the linkage between our online social
networking and the release of oxytocin (the “cuddle chemical”) in
our brains, to generate full-spectrum transmedia platforms that
inundate us in all the ways we already know plus augmented/virtual
reality. Harnessing fMRI mental scans, companies like Lucid Systems
are gathering the “unspoken truth” and becoming masters of what the
Tofflers long ago called the “subtle and pervasive use of
ourselves.” What is on the line is nothing less than whether
information about us actually serves us or only enriches others. We
have social contracts between the government and the governed, but
what about between consumers and marketers?

Today, only a very few products  such as Tor and WISeKey give us
true anonymity or the “right to disappear.” Moving forward, we may
need to embed software within ourselves to detect and deflect
neuro-marketing viruses — algorithms versus algorithms waging a
psycho-cyber war within us. Members of Generation Z, in particular,
who are already on the receiving end of false memories planted
through online experiences, need “digital street smarts” to verify
and guard against deception. They will need TQ above all else.

We are also vulnerable to the robots on which we increasingly
bestow our trust. They can take advantage of the fact that we
ascribe an aura of omniscience to anthropomorphic artificial
intelligence, which in turn not only nurtures but also manipulates
us. Artificial intelligence does not need to be fully autonomous to
be compelling and persuasive. Rather, it needs to tap the noosphere
and present itself in a compelling anthropomorphic fashion. We
already have voice- and gesture-based control of devices through
Apple’s Siri and Microsoft’s Kinect. Lifelike robots that mimic our
facial expressions even while saying nothing profound are
sufficient to evoke Freud’s sense of the uncanny.

A world of constant parallel real and virtual interactions is
uncharted legal territory. Lawmakers struggle to keep up with
Google and Facebook, which prefer to tell us what they think we
want to know, let alone the implications of virtual rape and the
accreditation of psychotherapeutic apps. Yet nobody is waiting for
an American constitutional amendment to embrace new technologies.
We are likely to engage with any technology that we believe will
enrich, prolong, or ease our lives, but we rarely read the fine
print as to what we must give in return. We cannot take back the
data we have given to governments and corporations, nor erase what
is already online, yet we continue to add even genetic information,
so that everything about us can be “seen.” Today this information
is used to determine our worthiness for a job or eligibility for a
loan. Tomorrow it may be used to prohibit us from joining certain
communities reserved for the genetically privileged. This then
might cause people to retreat further into the virtual world, where
beauty and companionship are free. But the friends we have online
could turn out to be well-disguised hackers who have hijacked the
faces of people we trust and substituted them for their own (as is
already done to replicate actors, such as Jeff Bridges in
Tron).

Ultimately, immersive environments are extremely useful coaches
for the emergent hybrid reality. Instead of déjà vu, Jeremy
Bailenson’s Virtual Human Interaction Lab (VHIL) at Stanford
presents us with “Veja Du”: the ability to see ourselves doing
something we have not done physically. We can visualize what
happens to our bodies if we don’t exercise, or through a massive
multiplayer simulation visualize the costs of global conflict. The
next generation of Google Translate, SpeakLike, Quest Visual, and
other products ought to give us instantaneous and idiomatically
meaningful translation across languages and thus cultures, both in
voice and text. This puts us ever more face-to-face, even if not
side-by-side.




Technik revisited


“We must humanize technology before
it dehumanizes us.”

— Oliver Sacks



The Hybrid Age might be considered the
age of design in the sense meant by Nobel Prize-winning
economist Herbert Simon: “The systematic attempt to change the
future.” We will continue to organize our lives around
technological innovations that increase connectivity and eliminate
inconvenience. But most people are passive recipients of
technology, not realizing that design both constrains and liberates
our behavior. What we today consider convenient design does not
necessarily equate to good Technik.

Technik is the way we bridge the unfolding design of
generative systems and the values we seek to achieve. Attitudes and
values toward technology can vary across cultures and change over
time. But only if they are actively codetermined within society can
violations of unwritten social contracts be avoided. There are
certain universal values such as transparency, access, and equity
that comprise good Technik because they imply that society
must adopt technology in a participatory manner. Technik
is not just a right to technology but a responsibility to actively
manage it well. The potential slippage of control over technology’s
feedback loops demands that we not let technology simply “happen”
to us. We must each retain our individual agency.

Consider the fact that the “personalized” information we receive
in Facebook and Google searches in fact echoes our prior search
history and thus reinforces ingrained biases. This seeming design
“benefit” is actually a flaw: By directing our exposure to what it
thinks we want to see,  it actually diminishes our access to all
versions of the “truth.” As the silicon superpowers battle for
control over patents around information filtering, their control
over how we access information could grow. Technology creates a
similar conundrum in terms of how it collects information from us.
As we enter an era of ubiquitous networked infrastructure, sensors
and cameras will continuously accumulate information about us.
While we debate the privacy aspects of how much we reveal on
Facebook, the deeper question is, who is silently and invisibly
collecting data about our everyday lives? If Technik has a
spiritual dimension, it lies in the need for constant mindfulness
about the implications of how the many technologies we use — and
which use us — are designed.

Growing access to technologies could bring about a great
convergence in quality of life across the globe. Meeting the grand
challenge of improving equity on a crowded planet requires
spreading Technik more than it requires spreading
democracy. In the spirit of Nobel Prize-winning economist Robert
Solow’s emphasis on technology as not only things (which are
increasingly cheap) but also processes (which are increasingly
shareable), it is technology access that is crucial to achieving
economic and political empowerment. Consider how universal Internet
access will likely become a human reality before any
consensus emerges as to whether it is a human right. The
same is true of the “right to food” and “right to water” and “right
to education”: technology is delivering these far more quickly than
half-hearted laws.

Strengthening others’ Technik is the
intervention needed for humanity to thrive in the 21st century.
Only enhancing underdeveloped societies’ Technik can cure
the “accident of birth” by which 90 percent of our fate is
determined by our location and family income when we are born. Over
the next decade, generic drugs and genetically modified foods could
drastically improve the efficiency of meeting mankind’s basic
needs; the combination of 3-D manufacturing and bioengineering at
portable scale could result in the printing of seeds (even a little
one can grow into a big tree) and food. Apple might one day print
an apple. Graphene technology could be used to produce lighter
aircraft, longer-lasting batteries, electricity-conducting
plastics, and microfiltration water systems. Centuries of
colonialism and decades of aid haven’t lifted Africa’s fortunes the
way technology can. Money may flow in and out, while technology
infrastructure stays and spreads, allowing the poor to spend less
on survival and more on productivity.

The struggle to achieve Technik is competitive but not
necessarily zero-sum. It is an opportunity to make the
geotechnology playing field win-win as innovations created by one
can quickly be accessed by all. For example, China’s leading
position in the world’s solar cell market is not a threat but a
reminder of the huge opportunity to engage in a market that has
only just begun to take off. As with globalization, the more
societies there are that climb the Technik ladder, the
greater the potential for mutual exchange and profit through
spreading technologies rather than hoarding them. Perversely, not
spreading Technik would force ever more people into the
global black market. Already in many societies, such as Brazil,
Pakistan, and Russia, the shadow economy is almost as large as the
formal sector. What intrepid urban researcher Robert Neuwirth
calls “System D” could balloon to perhaps one-third of the global
economy as a marginalized underclass scours for neurotropic drugs,
secure data havens, pre-market-approved gadgets, and unregulated
currencies. A global class struggle between technological haves and
have-nots — as well as genetic haves and have-nots — would scar our
civilization’s future.

Achieving good Technik requires, above all else, a high
degree of pragmatism. Whereas techno-utopians believe technology
is the solution to the problem, techno-pragmatists see
Technik as a meta-approach to overcoming deeply entrenched
cycles of resource and market competition and building a more
resilient sociotechnical system. The most pragmatic and grounded
statement about the linkage between technology and problem solving
can be found in the manifesto of Peter Thiel and Sean Parker’s
Founders Fund, which eschews the 1990s techno-hype and instead
focuses on the need for greater investment in key leading sectors
such as transportation, broadband, biotechnology, alternative
energy, and data analytics. The goal is to build capacity in these
areas, not to chase bubbles.

The Tofflers wrote that coping with constant, disruptive change
would require a commitment to “deep rationality.” They called for
the creation of a “technology ombudsman” to lead a self-review in
which we consider possible, probable, and preferable futures,
“making imaginative use of change to channel change” in order to
“reach out and humanize distant tomorrows.” There are not nearly
enough techno-Sherpas devoted to forecasting technology’s
implications for society.

Technologists have risen up alongside military strategists and
statesmen, corporate executives and economists, as those we rely on
to order our world. Yet while it is true that politicians give us
laws but not strategies, and economists give us numbers but not
values, technologists can also fall short: They give us tools but
not plans. Technologies with unintended consequences, combined with
an ill-informed citizenry and reactionary leadership, make for a
dangerous combination. The Tofflers imagined chants of “Death to
the technocrats!” hijacking political systems. Without an inclusive
discourse on how to equitably enhance our Technik, “Death
to the technologists!” could come next, stalling our maturing
technological quotient.




Avoiding robopocalypse


“This the first age that’s
ever paid much attention to the future, which is a little ironic
given that we may not have one.”

— Arthur C. Clarke



The consequences of the millennia-long
shift from using our bodies to using our minds are rapidly becoming
apparent: human biology merging with technology, the real economy
merging with the digital economy, and the real self merging with
the virtual self. What if we cannot apply the same brilliance that
has accelerated our systems to also manage them sustainably?

The potentially disastrous consequences of artificial
intelligence taking on unsupervised autonomous roles in our economy
and society are easily imaginable. For example, Narrative Science,
a company that sells artificial intelligence-generated predictions
about financial markets to high-frequency traders, is effectively
feeding predictive data to Wall Street’s own algorithms,
potentially creating a vicious financial cycle like the one that
caused the 2010 “Flash Crash,” in which the Dow Jones unexpectedly
plummeted by more than 1,000 points in just minutes.

The doomsday industry provides us with a litany of scenarios in
which the unimaginable meets the unpredictable. Save for the
misapprehensions of Mayan astronomy that identify 2012 as the year
the world ends, today’s cataclysmic scenarios are rooted not in
cosmological superstition but in science. From electromagnetic
pulse bombs to synthetic pandemics and cyberwarfare resulting in
global digital paralysis, our capacity to destroy others and
ourselves is expanding well beyond the nuclear weapons domain. The
combination of overpopulation, inequality, the digital divide, and
fascist eugenics could bring about a geopolitical nightmare
reminiscent of the 20th century, with potentially longer-term,
multigenerational impact.

Sci-fi novels excel at showing us such nightmarish futures.
Robert Harris’s Fear Index paints a frightening picture of
machine-to-machine collaboration; Daniel Wilson’s
Robopocalyse posits a catastrophic war between humans and
robots. Hollywood also presents no shortage of dystopian scenarios,
worlds in which the rich control time (In Time) or
children fight to the death as a spectator sport (Hunger
Games), to say nothing of the horrors of The
Matrix and The Terminator’s SkyNet.

Four decades ago, Future Shock foresaw an age of
anxiety arising from the asynchronicity between the swift pace of
change and the slowness of our authorities to react and cope. We
face not just information overload but decision overload: paralysis
in the face of complexity. As anthropologist Joseph Tainter points
out, civilizations don’t collapse from overconsumption, but rather
from a failure to produce complex ideas to cope with complex
challenges.

Avoiding civilizational collapse will require harnessing
technologies that help us decipher complexity, overcome decision
overload, and produce comprehensive strategies. New analytic tools,
for example, are enabling us to find patterns too complex for us to
notice. The Swiss Federal Institute of Technology is merging 70
databases (Wikipedia, Wolfram Alpha, Google Trends, the World Bank,
EuroStat, Bloomberg, Data360, Gapminder, World Values, and more) to
create a meta-model that simulates documented human activity across
economic and social spheres. Cisco and NASA’s “Planetary
Skin” project is doing the same for our ecosystem, while the U.S.
government’s IARPA (the intelligence counterpart to DARPA) is using
its “eye in the sky” to capture open-source media. Through such
technologies, we could potentially better “unpack time” and see
just how near-term we are approaching the risks that produce
long-term shocks. It is conceivable that someday machine
intelligence could make accurate predictions despite nearly
infinite complexity — and that we might trust its warnings to
“remember the future.”




Pax Technologica


“The great project of the 21st
century — understanding how humanity comes to be a whole
greater than the sum of its parts — is just
beginning.”

— Nicholas Christakis, Connected



Modern human history has moved through
hegemonic geopolitical cycles. The past two centuries have been
characterized as Pax Britannica and Pax
Americana. Is Pax Sinica next? It is not. Our arrival
at the Hybrid Age represents the triumph not of a new empire but of
a new sociotechnical system that shapes all within it more than any
one power shapes the system.

The Hybrid Age, then, might also become a Pax
Technologica. Technology today is a constituent of our biggest
problems and our grandest solutions. It accelerates carbon monoxide
emissions but also helps us produce alternative fuels to reduce
them. Our two overriding goals — advancement and sustainability —
need not be contradictory. In our ceaseless quest to cross the
frontiers of space, body, and mind, to speak of “pushing
boundaries” assumes that people even believe boundaries exist
anymore. We must leverage technology to transcend our physical
limitations.

A Pax Technologica requires balance between humankind,
technology, and nature. The same potent drive that pushes us to
advance and invent is what will ultimately allow us to achieve
sustainability. Suppressing human potential out of fear of
environmental overload or system breakdown is ultimately
self-destructive and flies in the face of human nature. This is the
philosophy behind ventures such as the X Prize that channel big
money and big ideas to tackle big problems: demanding the most of
ourselves, but in the service of achieving more with less. Instead
of wasting food to produce fuel (as corn-based ethanol does),
efforts are underway to bioengineer microorganisms that turn
agriculture waste into fuel, and build robotic earthworms that
digest landfill rubbish and mulch it into topsoil. Similarly,
nanomaterials are being developed that make solar cells more
efficient at capturing and storing energy, as well as
hydrogen-powered cars that require no fossil fuel and fewer parts.
The post-Fukushima political climate resists nuclear power, but
safer and more powerful thorium reactors now under construction
could change the energy landscape dramatically. The goal of the
full-cycle economy is nothing less than “zero growth” through
internal recycling despite our abundant consumption.

Connective technologies, economic interdependence, and
generational change all advance our politico-economic openness —
and stand in stark contrast to rigid multilateral structures, which
fail to bring our socioeconomic and environmental systems into
sync. Maintaining the stability of a networked global society
requires moving away from single points of dependence or failure —
the United States and the dollar, for example — toward a more
resilient system of greater local capacity coupled with global
access to resources. Global governance will need to look like the
decentralized networks that coordinate services via the Internet:
networks owned and shared by many, which smooth voluntary
connectedness. Whether we can achieve such a self-ordering
equilibrium today is a bigger question than what happens if and
when we reach the Singularity.

The Tofflers warned us: “Nobody is quite ready for tomorrow,”
not least because “the future arrives too soon and in the wrong
order.” Even though the widespread use of scenarios means that
there is no future that hasn’t been predicted, the question is,
which future is most likely and how will it affect you? The
august Club of Rome, which in the early 1970s predicted total
collapse due to overconsumption by 2030, also held out the
possibility of infinite economic growth under the right
technological and political conditions. We must therefore prepare
for multiple paths, yet strive for not just better predictions but
better decisions. As Vaclav Havel wisely observed, “Transcendence
is the only real alternative to extinction.”
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Endnotes


1. ARPANET

A precursor to the Internet, the Advanced Research Projects
Agency Network was a project commissioned by the U.S. Department of
Defense. Paul Baran, an engineer at the RAND Corporation working on
the project, suggested using a new technology called "packet
switching," which would allow a message on a network to find
its destination via any route available, rather than requiring a
single dedicated circuit between two points. ARPANET launched in
1969 with basic functions like the ability to transfer files
between remote computers. As it aged and grew, connecting more
computers and institutions, it became a testing ground for new
technologies, including email and file transfer protocol (FTP). The
network dissolved in 1990, other networks having emerged and
surpassed its speed.
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2. Moore's Law

A rule of thumb in computer manufacturing that processing speed
— literally, the number of transistors that fit on a silicon chip —
doubles about every two years. Intel cofounder Gordon Moore first
described this trend in a 1965 paper, and (either because
Moore's forecast was accurate or because he set the standard
and engineers stuck to it) our technological advancement has indeed
continued at this rapid clip ever since. This exponential
improvement explains why we constantly see new products, in all
realms of digital technology, that are faster, smaller, and cheaper
than the ones before.
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3. Moment of Singularity

The world-changing instant when human beings create a technology
smarter than ourselves. The Singularity Institute in San Francisco
predicts that this could come in the form of Artificial
Intelligence, direct brain-computer interfaces, biological
augmentation of the brain, genetic engineering, and
ultra-high-resolution scans of the brain followed by computer
emulation. Theorists reason thus: human intelligence creates
technology, so if technology becomes able to enhance human
intelligence, that would create a spiraling positive feedback loop.
With what consequences? The Singularity Institute simply says this:
"Combine faster intelligence, smarter intelligence, and
recursively self-improving intelligence, and the result is an event
so huge that there are no metaphors left."
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4. United Nations Human Development Index

A measurement of human development that combines indicators of
life expectancy, educational attainment, and income. The annual
Human Development Report, begun in 1990, sets a minimum and maximum
level for each of those three indicators and shows where each
country stands.
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5. Reggio Emilia model

A philosophy of preschool education that emphasizes
collaboration, community building, respect for each child's
individual growth, and opportunities for children to shape their
own learning. Local parents and teacher Loris Malaguzzi developed
the approach after World War II in the Reggio Emilia region of
northern Italty, an area with a long history of collaborative
labor. Believers in the Reggio Emilia model view children not as
receptacles of information, but rather aim to create a supportive
and enriching environment that nurtures students' interests,
and to give children opportunities to ask their own questions and
form and test their own hypotheses. Collaboration and co-learning
among students, teachers, and parents is central to the
approach.
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6. Flip teaching

Traditionally, students get their information and explanation
during in-class lectures, then go home to try to apply that
knowledge alone, doing homework. Flip teaching reverses the
sequence: students watch instructional videos (whether created by
their teacher or another educator) at home, and then use class time
for hands-on work, discussion, and interaction with their teacher
and peers.
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7. Beijing Genomics Institute

Nonprofit research institute founded in Beijing in 1999. It
specializes in DNA sequencing and served as China's
representative to the international Human Genome Project. BGI has
contributed to various international gene mapping efforts and
sequenced the entire genomes of the rice plant, the silkworm, the
potato, and a deadly E. coli strain. The headquarters
moved to Shenzhen in 2007. BGI also has offices in Cambridge,
Massachusetts; Kobe, Japan; Hong Kong; and Copenhagen. It continues
to conduct research with an eye toward applications for
agriculture, health care, and the environment.
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8. Future Crimes Institute

A futurist-oriented group dedicated to studying the effects of
scientific and technological progress on crime, policing, and the
criminal justice system. Founder Marc Goodman, an expert in cyber
crime, security, and terrorism, states that police forces are often
too burdened by solving today's crimes to anticipate the
future. Goodman publishes articles and resources at
futurecrimes.com and argues: "The unprecedented rapid rate of
scientific progress is creating new opportunities for transnational
criminal organizations to exploit these technological advancements
for unintended nefarious purposes."
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9. GhostNet

A major electronic spying network that infiltrated embassies,
foreign ministries, and other government agencies around the world,
including offices of Tibet's spiritual leader, the Dalai Lama.
The Canadian researchers who uncovered the network determined that
it had infiltrated more than 1,000 computers in more than 100
countries. Though the network was based mostly in China, the
researchers said there was no evidence that the Chinese government
was involved.
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