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Between technologicaI control and self control
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Big Bang: 13,5 billion years ago
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Human enhancement: million years ago
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Human culture: ideas and fire
100.000 years ago
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Agricultural revolution: 10.000 years ago
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Fossil fuel revolution: 150 years ago
“Machine age”
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Our Second Climate
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Triad of controls (Elias)

Technological
control

Self
control

Social 
control
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Information revolution: 50 years ago
“Living machine age”

• “We are at an inflection point in 
time.

• For all previous millenia, our 
technologies have been aimed 
outward, to control our 
environment. … 

• Now, however, we have started 
a wholesale process of aiming 
technologies inward.”

• (Garreau 2004: 6)
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• Rodney Brooks: “The generalisation we are facing is 
that we people are machines, and as such subjected 
to the same technological manipulation that we now 
routinely apply on machines.”
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Living machines / technologies

• Living machines as perfect machines
• Exploring and learning
• Modeling and using design features
• Rebuilding

• Living machines as imperfect machines
• Looking for design imperfections
• Improving the living machine
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From global to nanoscale

2 nm
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Nano

Cogno

Bio

Info

Synthetic biology

Personal genomics

RFID

Public space 2.0

AmI in Health Care

Medical devices
Social robots

Brain sciences

NBIC convergence: 
a new big BANG



Rinie van Est  |  16 |  Our Second Nature, Workshop on Living Technologies, March 18-19, 2009, Odense

The transhumanistic dream:
human enhancement

Rodney Brooks: “The 
generalisation we are 
facing is that we 
people are machines, 
and as such subjected 
to the same 
technological 
manipulation that we 
now routinely apply on 
machines.”

Bill Joy
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Modifying, copying, enhancing living 
machines

Cloned sheep Dolly:
“First the sheep, than 
the shepherd?”

Bull Herman

http://www.abc.net.au/reslib/200710/r189958_713151.jpg
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Digital biology
or the story of Leroy “Hood”- machines
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Waiting for Synthia: first synthetic bacteria

2002

Spanish
Flew Virus
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First Synthia, than Dolly, than the shepherd?

2002 2009? 2012? 2015?

Spanish
Flew Virus

Endy: “First
artificial
mammalian
chromosome”

Voigt: “First
artificial 
human
chromosome”

Venter: “First
synthetic 
bacteria”

Synthia
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Opinion article, February 12, 2008: 
“Artificial life deserves a clear debate” 
(Van Est & Walhout)

• May we create human pathogens?
• May we create human chromosomes?
• May we put human chromosomes in animals?
• May we put an extra pair of chromosomes in a 

human embryo?
• Which life forms do we permit?

Source: Piccinini "The Embrace"
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Current debate on embryo selection

Minister Klink en Secretary of State
Bussemaker

http://www.refdag.nl/media/foto/2008/57220-a.jpg
http://www.stopborstkanker.nl/index.jsp
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Huntington disease

Down Syndrom SquintCharlie & Jamie Whitaker
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Deep Blue beats Kasparov (May 11, 1997)
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Digital friends & small talk

Therapeutic robot Paro

Elbot: “almost passed the Turing test”

Hanson robotics



Rinie van Est  |  26 |  Our Second Nature, Workshop on Living Technologies, March 18-19, 2009, Odense

Digital beauty & role models

Sunny Bergman “Beperkt Houdbaar”
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Digital emotions

Ishiguro's daughter

Repliee Q2
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Digital worlds and wars:
Can military robots follow the Geneva Convention?

Ronald Arkin
Sim Afghanistans

Second Life

America's Army
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Robotic animals

Big Dog (Boston Dynamics / DARPA)

http://images.google.nl/imgres?imgurl=http://hackedgadgets.com/wp-content/snake.jpg&imgrefurl=http://hackedgadgets.com/2006/01/09/snake-robot/&usg=__cpSotf9-2-1DZaMKutuJ5CxAOYc=&h=563&w=750&sz=513&hl=nl&start=2&um=1&tbnid=6ylJBENlENnwkM:&tbnh=106&tbnw=141&prev=/images%3Fq%3Dsnake%2Brobot%26hl%3Dnl%26rlz%3D1W1GGLJ_nl%26um%3D1
http://images.google.nl/imgres?imgurl=http://hackedgadgets.com/wp-content/snake_robot_3.jpg&imgrefurl=http://hackedgadgets.com/2006/03/13/swimming-snake-robot-acm-r5/&usg=__PQZR_NdX2uihJ6TAgjl3ih4mOLY=&h=480&w=640&sz=83&hl=nl&start=10&um=1&tbnid=tHn59d-7EPGDxM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dsnake%2Brobot%26hl%3Dnl%26rlz%3D1W1GGLJ_nl%26um%3D1
http://images.google.nl/imgres?imgurl=http://www-robot.mes.titech.ac.jp/robot/snake/slim_slime/slime.jpg&imgrefurl=http://robotics.youngester.com/2008/06/snake-robot-under-deveploment.html&usg=__fpNVjsjhUP1HzSyu6bqwRhvOdhQ=&h=480&w=640&sz=147&hl=nl&start=8&um=1&tbnid=i4AKUqSIgpymxM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dsnake%2Brobot%26hl%3Dnl%26rlz%3D1W1GGLJ_nl%26um%3D1
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Cyborg animals

http://images.google.nl/imgres?imgurl=http://blog.makezine.com/nervechip_zoom.jpg&imgrefurl=http://blog.makezine.com/archive/news_from_the_future/6.html&usg=__8vjTa6hJLu3mu7b9aU_8Z2nfRbU=&h=351&w=498&sz=71&hl=nl&start=6&um=1&tbnid=TKOTwlnaVPPTSM:&tbnh=92&tbnw=130&prev=/images%3Fq%3Dcell%2Bon%2Ba%2Bchip%26hl%3Dnl%26rlz%3D1W1GGLJ_nl%26um%3D1
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Cyborg humans

Claudia Mitchell 
first "bionic 
woman" 
(9-2006)

“Humans may be able to mutate into supermen in the near future.” 
Professor Yoshiyuki Sankai (Tsukuba University, Japan)



Rinie van Est  |  32 |  Our Second Nature, Workshop on Living Technologies, March 18-19, 2009, Odense

Biopolitics -
Some issues of the living machine age

• Human enhancement and human dignity
• Privacy and cognitive liberty
• Allocation of control / Ethics of machine decisions
• Safety issues: green goo & robotics
• Integrity of living organisms, e.g. animal rights
• Commercialisation and exploitation of the living world
• To what extent can we learn from environmentalism 

or eco-politics?
• Do we need a sustainability concept related to our 

use and manipulation of living organisms, including 
our bodies and our minds?
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