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Nanotechnology

• Nanoscale: Between 2 and 100 
nanometers (1 nanometer = 1 millionth of 
a meter). 

• Exploits properties of matter that emerge 
at the nanoscale
– Dramatically different surface to mass ratios
– Different physical, chemical and biological 

reactivity



Signature Nanotechnologies

• Nanoparticles: Novel materials
– Nanoencapsulation

• Super high speed computing
• Biosensors

– Medical diagnostics » drug delivery, 
therapy

– Environmental monitoring

Converging Technology



SEIN in the NNI

•• National Nanotechnology National Nanotechnology InitiaitiveInitiaitive

•• Social and Ethical Implications of Social and Ethical Implications of 
NanotechnologyNanotechnology

•• Under the National Nanotechnology Under the National Nanotechnology 
Initiative, all Federal agencies are Initiative, all Federal agencies are 
mandated to sponsor research and mandated to sponsor research and 
educational activities relating to SEINeducational activities relating to SEIN



Impetus for SEIN

1)1) Success of Ethical, Legal and Social Success of Ethical, Legal and Social 
Implications (ELSI) initiative in genome Implications (ELSI) initiative in genome 
sequencing funded through NIH and sequencing funded through NIH and 
DOEDOE

2)2) Desire to avoid the pitfalls associated Desire to avoid the pitfalls associated 
with food and agricultural biotechnology with food and agricultural biotechnology 
(e.g. GMOs)(e.g. GMOs)



Some Funded SEIN Projects
•• NSF: National Nanotechnology Infrastructure NSF: National Nanotechnology Infrastructure 

Network 2000; 2003 Network 2000; 2003 
•• NSF: Center for Nanotechnology in Society NSF: Center for Nanotechnology in Society 

–– Arizona State; UC Santa Barbara; South Carolina; Arizona State; UC Santa Barbara; South Carolina; 
UCLA; Harvard (2005)UCLA; Harvard (2005)

•• NSF: Nanoscale Informal Science Education NSF: Nanoscale Informal Science Education 
Network: Network: Museum of Science, BostonMuseum of Science, Boston 20042004

•• NSF: Nanotechnology Interdisciplinary Research NSF: Nanotechnology Interdisciplinary Research 
Teams (SEIN)Teams (SEIN)
–– Michigan State University (2004)Michigan State University (2004)



SEIN at Michigan State

•• National Science Foundation, National Science Foundation, ““NIRT: NIRT: 
Building Capacity for Social and Ethical Building Capacity for Social and Ethical 
Research and Education in Agrifood Research and Education in Agrifood 
Nanotechnology,Nanotechnology,”” $1,720,000, SES$1,720,000, SES--
0403847 funded Aug. 2004. 0403847 funded Aug. 2004. 

•• Paul B. Thompson (Lead): PhilosophyPaul B. Thompson (Lead): Philosophy



SEIN at Michigan State

•• Examine lessons for nanotechnology that Examine lessons for nanotechnology that 
can be derived from the controversy over can be derived from the controversy over 
agrifood biotechnology.agrifood biotechnology.

•• Identify key SEIN topics associated with Identify key SEIN topics associated with 
standard setting processes.standard setting processes.

•• Take a first look at emerging agrifood Take a first look at emerging agrifood 
nanotechnology and associated SEIN nanotechnology and associated SEIN 
issues.issues.



2005 2008



Key Ethics Issues

• Is This Anything?
• Risk and Regulation

– The Precautionary Principle
• Information Privacy

– Computing; Biosensors
• Human Enhancement



Human Enhancement

• Nano-enabled diagnostic medical 
therapies

• Nano-materials & electronics assisted 
prosthetics

Oscar Pistorius

MIT

Institute for

Soldier

Nanotechnologies



Human Enhancement

• Nano-enabled diagnostic medical 
therapies

• Nano-materials & electronics assisted 
prosthetics

• Transhumanism
– All of above plus life extension; “downloading”

consciousness



What (if anything)
can an agricultural

bioethicist contribute
to the debate over

converging technology
and human

enhancement?



Blind Chickens
Reduction modification 

or “disenhancement”
of biological 
capabilities, 

especially sensory 
capabilities, intended 

to mitigate animal 
welfare or 

environmental 
problems in large 

scale animal 
production.



The Blind Hen

Problem

There's a strain of chickens that are blind, and this 
was not produced through biotechnology. It was actually an 
accident that got developed into a particular strain of chickens. 
Now blind chickens, it turns out, don't mind being crowded 
together so much as normal chickens do. And so one 
suggestion is that, `Well, we ought to shift over to all blind 
chickens as a solution to our animal welfare problems that are 
associated with crowding in the poultry industry.' Is this 
permissible on animal welfare grounds? 

Here, we have what I think is a real philosophical 
conundrum. If you think that it's the welfare of the individual 
animal that really matters here, how the animals are doing, 
then it would be more humane to have these blind chickens. 
On the other hand, almost everybody that you ask thinks that 
this is an absolutely horrendous thing to do.

Paul Thompson quoted by David Kastenbaum, Morning Edition, 
December 4, 2001. Transcript available online at www.npr.org



Philosophical Animal Welfare
Utilitarianism

• Animals experience the same kinds of 
impact on health and well-being as 
humans.

• It is logically inconsistent to 
ignore this impact when weighing our 
actions.

• Philosophically, a form of 
utilitarianism.

• Peter Singer’s Animal Liberation



Philosophical Animal Welfare
Utilitarianism

• Animals experience the same kinds of 
impact on health and well-being as 
humans.

• It is logically inconsistent to 
ignore this impact when weighing our 
actions.

• Welfare is what matters ethically. 

• Peter Singer’s Animal Liberation



Philosophical Animal Rights

• Like humans, animals have a 
subjective life.

• Our duty is to respect this 
subjective life, to never reduce 
those who have such a life to mere 
means to our ends.

• Tom Regan’s The Case for Animal 
Rights



What if we make “animals” that feel less 
pain or lack key aspects of subjectivity?

• On what basis could a 
utilitarian or animal rights 
viewpoint object to this?
– No pain
– No compromise or 

limitation of that creature’s 
subjective potential

• But most people have 
strong intuitions that 
something is wrong here.



Intuitions

• Perceptual, Linguistic, Moral



Intuitions

• Perceptual, Linguistic, Moral
– The smell of gasoline, or of fresh baked apple 

pie 



Intuitions

• Perceptual, Linguistic, Moral
– Move over, loser!



Intuitions

• Perceptual, Linguistic, Moral

• Involuntary: We do not choose whether or 
not we will have them



Intuitions

• Perceptual, Linguistic, Moral

• Involuntary: We do not choose whether or 
not we will have them

• Fallible: Sometimes what we thought we 
heard was not what was said



The Conundrum

• Moral theories tell us 
that animals who feel 
less stress, pain or 
discomfort are better 
off than those who 
feel more. 

• “Blind chicken”
modifications are thus 
the right thing to do. 

• But everyone thinks 
that this is “a morally 
horrendous thing to 
do.

• Intuitions conflict with 
theory. 
– Practical: Should we do 

this?
– Philosophical: How do 

we resolve the conflict?



A Reality Check

• Blind chickens: real – not in use
• Kinder gentler chickens, pigs – under 

serious development 
• Enviropig – awaiting approval
• Beak trimming, tail docking – widely used
• Nano enabled interventions – unknown; 

cost prohibitive for the foreseeable future



Putative Solutions

• The Rights Response: 1st Version
– Harming an animal in order to benefit it is a 

classic case of acts that rights are intended to 
block

• While beak trimming, tail docking and 
other surgical interventions might be 
vulnerable to this objection, blind chickens 
are not “blinded”. They are chickens that 
never had the capacity for sight.



Putative Solutions

• The rights response: 2nd version
– The ethic of “empty cages” precludes all 

agricultural use of animals, blind chickens 
included. 

• But what about reduction of conscious 
capacity to non-subject-hood ? 

• And a strong rights view becomes silent 
(and morally impotent) in cases where 
harm can be minimized…



Putative Solutions

Other less drastic
responses are

possible: extensive
animal farming.

Is this response to the 
practical conundrum a 
response to the philosophical 
conundrum?

Only if it undercuts the 
recommendations of animal 
ethics.

When people go from
$1/day to $2/day

income, they spend
2nd $ on animal protein

Singer & Regan admit
vegetarianism is long

term horizon. Real
animals will suffer.



Other Putative Solutions

• The Dignity of the Creature
• Animal Integrity
• Animal TELOS

– Telos: Bernard Rollin: Genetically based 
drives and needs…

• Natural behavior: Brambell Commission 
– Species typical behaviors



Confusions & Fallacies

• Type/Token Confusion
– What is true of the type (the species or breed) 

may not be true of the token (the individual 
animal)

– Dignity, integrity, telos and species typicality 
are traits of the type

– Singer and Regan style animal ethics is not 
focused on types; Duties depend on traits of 
individual animals



“Type oriented”
ethical arguments are

“essentialist”

In the absence of
some ethically persuasive

argument against
type modification…

The
Conundrum

Stands

What do we do when 
there is a conflict 
between intuition and 
theory?

Flow Chart



Reflective Equilibrium

Theory Wins
Change your

intuition.

But “blind chicken”
intuitions are extremely 

robust…

Intuition Wins

Scrap the
theory.

Find a new
ethical

analysis

The Problem 
here is not harm

to the animal, but 
virtue of the

agent...



The Problem 
here is not harm

to the animal, but 
virtue of the

agent...

But taking this view still leaves 
animals in situations where their 

welfare is compromised, while other 
animals in those situations would be 

better off.

Theory Wins
Change your

intuition.

But “blind chicken”
intuitions are extremely 

robust…



The Problem 
here is not harm

to the animal, but 
virtue of the

agent...

Theory Wins
Change your

intuition.

But “blind chicken”
intuitions are extremely 

robust…

Intuition Wins



Nanotechnology & Human 
Enhancement

• We should expect moral 
conundrums: tensions 
between theory and 
intuition.

• These tensions are not 
necessarily the result of an 
affront to human dignity. 

• We should, in fact, be 
skeptical about appeals to 
human “specialness”.



Nanotechnology & Human 
Enhancement

• We should expect moral 
conundrums: tensions 
between theory and 
intuition.

• These tensions are not 
necessarily the result of an 
affront to human dignity. 

• We should, in fact, be 
skeptical about appeals to 
human “specialness”.

We should be wary of 
type/token confusions.

•

But we should also take intuitions seriously…





Questions & Answers
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