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The Public’s Perspective

“The genie is out of the bottle and I worry about controlling it and not hurting 
people. We could feed the world, but with money and power and politics, 
nanotechnology could be very scary.”

“The problem is if these early release products that appear to be benign are 
suddenly found to be detrimental to human health, we’ll all be hyper-skeptical 
of the industry.”

“They can’t regulate what we’re doing now because they can’t understand 
it.” “The regulators don’t know. In one small aspect of nanotech, there may 
only be two people who know.”

“We need different regulation than we have now. It’s a new technology and 
we need a different set of people to set up a system to see if it’s safe. The 
current system fails at some points. If the new technology is so extensive, 
we need a new system to regulate it.”

Source: Francesconi, R. Facilitator’s Report, Informed Public Perceptions of Nanotechnology and Trust in 
Government, Project on Emerging Nanotechnologies, 2005



• “We use hazardous material  in our business, and any 
claims relating to improper handling, storage or disposal of 
these materials could subject us to significant liabilities.”

• “Nanotechnology-enabled products are new and may be 
viewed as being harmful to human health or the 
environment.”

• “Public perception of ethical and social issues may limit or 
discourage the use of nanotechnology-enabled products, 
which could reduce our revenues and harm our business.”

Industry Perspective

From: Form S-1, Nanosys IO� P Offering, filed with the Security and Exchange Commission, August 3, 2004
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Deaths per year from:

Falls 15,000
Poisoning by solids/liquids   8,600
Fires and burns   3,700
Poisoning by gases      700
Medical/surgical complications      500
Machinery      350

Nanotech-related accident ?

Life in the Low-Tolerance Zone

What impact would a death or mishap have and 
what are the probabilities?

Source: “The Ten Most Common Causes of Accidental Death,” http://www.soyouwanna.com/site/toptens/accidents/accidentsFULL.html
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• Over 1,600 nanotech businesses operating in the U.S.

• Over 1,200 start-ups firms globally

• Thousand of laboratories in universities worldwide

• An estimated 20,000 people in the workplace involved 
with nanomaterials now

• No agreed upon guidance in terms of worker  safety 
practices

• A young, risk-taking workforce (grad students, post-
docs, etc.)

The Oversight Challenge



The Case of Carbon Nanotubes

27 firms producing carbon nanotubes
globally.  Production concentrated in the
U.S. and Japan but shifting to Korea and
China.

108 metric tons produced in year 2004
>1000 metric tons annual production estimated within five years

End-of-life issues (incineration, land-filling, recycling) unresolved

From: “Analysis of Nanotechnology from an Industrial Ecology Perspective,” Deanna Lekas, Yale
School of Forestry and Environmental Studies, 2005.

Uses: sporting goods, conductive composites, batteries, 
fuel cells, solar cells, field emission displays, biomedical 
uses, fibers/fabrics, sensors. 

20
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There are 25 government agencies involved in the 
National Nanotechnology Initiative.  Which agency is 
missing?

Small Business Administration

How many nanotech companies are small businesses?

Generally, 90% of all U.S.manufacturers have < 100 employees
65-70% have less than 20.

The Nano Quiz

If you are running a 10 person nano startup, how 
many resources do you have to devote to 
environmental health and safety?

Zero to not much

Now think about the few hundred startups in China.



Cracks in the Regulatory System
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The Case for Regulation

Cambridge, MA, Biotechnology Ordinance

1976, the city creates the Cambridge Experimental Review 
Board to study risks and benefits.

In February 1977, by a unanimous vote of the City Council, 
Cambridge became the first jurisdiction in the U.S. to directly 
regulate basic scientific research which used recombinant DNA. 

Biogen Corporation, a genetic engineering 
firm with headquarters in Switzerland, moves 
to Cambridge in 1980. Biogen officials say 
that Cambridge’s established review and 
regulatory process, and the more mature 
understanding of the field, were in fact part of 
the community’s appeal.



 

Trust in Regulatory Agencies 
Pre- and Post-Test 

 

% FDA USDA 
strongly 
agree 

6.8 
(6.2) 

6.8 
(6.2) 

agree 24.3 
(36.7) 

23.7 
(32.8) 

don©t 
know 

42.4 
(13.0) 

45.8 
(16.4) 

disagree 19.8 
(32.8) 

18.1 
(33.3) 

strongly 
disagree 

6.2 
(11.3) 

5.1 
(11.3) 

Missing 
data 

0.6 
(0) 

0.6 
(0) 

Total 100.0 100.0 
Note. Pre-test percentages are given first in 
each column; directly below are percentages  
of the post-test answers, in brackets. 

Trust in FDA and USDA key to 
NanoBio Success

Do you trust these agencies
to manage the risks associated 
with nanotechnology?

Source: Informed Public Perceptions of Nanotechnology and Trust in Government, Jane Macoubrie, Project
On Emerging Nanotechnologies, 2005

Provision of information to citizens 
reduced trusts levels.



Don’t Assume Good Intentions

Captain Marvel and the World of Mr. Atom

Basic Plot: The failure of government to control new 
technologies, which inevitably fall into the hands of 
various evildoers.

Sleeper Cell
Combined Bio/Cyber 
terrorist attacks
disguised as a nano
attack.

Agent Cody Banks
Nano scientist 
blackmailed into 
creating a weapon of 
mass destruction.

Spider-Man 2
Nano-neural interface helps  
turns Dr. Octavius into evil 
Doc Ock. 

NanoBreaker Video Game
Good nanotech turns bad 
and threatens island nation.



• Who does the public trust to manage the risks posed by nanotechnology? 
(Little trust in government or industry)

• Has risk information been communicated and made available to the public?
(No, in many case not required by existing laws and statutes)

• Are public perceptions being included and used to inform debates about 
proposed and pending regulation? (No, public meetings not representative of 
the public)

• What mechanisms work best to regulate nanotechnology-based products? 
(Difficult to determine at the moment)

• Have potential long-term risks, issues, and consequences been analyzed? If 
so, by whom and how? (No, most research on acute effects)

• How have uncertainties and “ domains of ignorance” been taken into account
during the decision-making, policy-making, and standard-setting process? (No)

• Who will be responsible, and who will be held accountable, for any unforeseen
harm, ill-use, or dangerous applications of nanotechnology? (Uncertain, may be 
decided in the courts)

Key Questions: Part I



Key Questions: Part II

1. Do EPA, OSHA, USDA, etc. have the authority to 
regulate nanotechnology?

2. Does the political will exist to implement that authority?

3. Do the agencies have the resources, even if 
authority and will exist (money, people, expertise, etc.)?
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