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Editors’ Summary: Profs. Kenneth Abbott, Gary Marchant, and Douglas
Sylvester argue that regulation of nanotechnology should be flexible and adap-
tive; innovative; international; and official. In order to meet these require-
ments, the authors call for negotiation of an international framework conven-
tion on nanotechnology as soon as possible. In response, Lynn Bergeson appre-
ciates the inherent logic and appeal of their proposal, but questions whether the
timing is right for the necessary parties to undertake the concerted effort
needed to create such a convention. Similarly, David Rejeski applauds the idea,
but wonders whether competitive pressures and government inaction leave any
room for negotiation of such a convention or whether dramatic developments
will be necessary to prompt action. On the other hand, Brent Blackwelder be-
lieves that the risks posed by nanotechnology are so great that there is no time
to negotiate a convention and that a moratorium on nanotechnology should
precede any other regulatory efforts.

I. Introduction

As an international policy issue, nanotechnology poses ex-
traordinary regulatory challenges. Nanotechnology com-
prises a diverse set of technologies and products. As a major
funding priority for governments and industry groups, it is
expected to evolve rapidly and present largely unknown risks
and benefits. While some have called for robust oversight,
regulators still possess far less data than typically required as
a predicate for regulatory action. This situation poses a di-
lemma: while regulatory inaction could undercut public con-
fidence, premature or inappropriate regulation could impede
the development of socially beneficial applications.

Four principles should guide the regulatory response to
nanotechnology. First, regulation must be flexible and adap-
tive. Nanotechnology will evolve dramatically over the next
decade, producing applications and risks that are currently
unforeseeable.1 A regulatory system must be capable of
equally rapid change.

Second, regulation must be innovative. There is simply
insufficient data to support traditional regulatory controls
such as exposure or emission standards or restrictions on
specific products. Rather, nontraditional approaches such as
information gathering and disclosure, product stewardship,
and practice guidelines will be essential.2 Because such
measures require the involvement of researchers and indus-
try, these groups must be full and willing partners.

Third, regulation must be international.3 All industrial-
ized nations are actively pursuing nanotechnology. An in-
ternationally harmonized approach would limit the kinds of
disparities in national regulation that produced such intense
controversies over genetically modified foods.4 Harmoni-
zation would also benefit private investors, multinational
enterprises, and developing countries, which often lack the
resources and expertise to develop their own regulations.5

The initial responses of many governments to nanotechnol-
ogy are comparable,6 so harmonization should be possible.
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Fourth, regulation must ultimately be official. Several in-
formal governmental and nongovernmental forums have
been established for coordination of nanotechnology pol-
icy.7 These are valuable at this point in nanotechnology’s de-
velopment but will be insufficient to provide public confi-
dence and a capability for rapid regulatory response. We
will almost certainly face unanticipated incidents, risks, and
problems with nanotechnology that will require some offi-
cial response. At least in the medium term, an appropriate
regulatory process must be in place. It is critical that this
process be in place before problems occur; there will not be
sufficient time to create it thereafter. In addition, an official
process will provide assurances of safety and regulatory ca-
pacity increasing public confidence in this new technology.8

One regulatory tool that satisfies these four requirements
is an international framework convention (FC) for nano-
technology. This Article introduces the FC concept, de-
scribes several examples that provide relevant analogues for
nanotechnology, and suggests how an FC on nanotech-
nology might be structured.

II. The FC as a Governance Tool

The FC is not a distinct legal category,9 but merely a way of
structuring treaties or other international agreements to ac-
complish particular political and technical objectives. Legal
instruments other than treaties can also provide a “frame-
work”; an example is the European Union’s (EU’s) Water
Framework Directive (WFD).10 Framework instruments are
characterized by broad multilateral participation and mod-
est institutionalization, but contain limited substantive com-
mitments. The expectation is that the Parties will adopt ad-
ditional substantive obligations over time, through proto-
cols or similar instruments. The overall strategy is known as
the FC-protocol approach.

By itself, the typical FC has the following features. First,
it is a legally binding treaty (or other instrument), negotiated
and ratified by States. Second, it aims for broad participa-
tion, bringing in as many as possible of the States concerned
with an issue.11 Third, it establishes a framework for gover-
nance on that issue.12 For that purpose, the FC normally:

• defines the area to which the agreement applies;
• States agreed on regulatory objectives;
• enunciates general principles, e.g., precaution-
ary action, special consideration for developing
countries, to guide future regulatory actions;
• creates or identifies the institutions that will be
responsible for such actions; and
• spells out procedures for taking and implement-
ing subsequent regulatory actions.

Finally, the FC contains limited substantive obligations.13

While there are exceptions, those that are included are typi-
cally couched in general terms, e.g., that Parties will take ap-
propriate measures within their domestic legal and political
systems to promote the objectives of the agreement.14 How-
ever, FCs frequently impose specific and sometimes quite
elaborate obligations in matters including research, infor-
mation exchange, reporting, and similar matters.

By itself, then, the FC is an odd instrument: it is broad,
multilateral, legally binding, and establishes institutions
and procedures, but it contains few actual commitments.
Clearly such an agreement can have little effect on behavior
in the short term. However, the FC-protocol approach is
well-suited for dynamic fields, such as environmental pro-
tection, which depend upon emerging science and technol-
ogy and have clear transnational effects. Nanotechnology
falls squarely within this category.

Most importantly, the FC-protocol approach allows
States to address issues in the face of scientific or technical
uncertainty.15 In extreme cases, States and other actors may
be unsure whether a problem even exists; this was once the
case for anthropogenic climate change—which was ad-
dressed by the United Nations Framework Convention on
Climate Change (UNFCCC or the Convention)16 and its
Kyoto Protocol,17 discussed below—and may still be the
case for the safety risks of genetically modified organisms.
States may also be uncertain how to react to scientific inno-
vations such as stem cell research or cloning. Initially, at
least, they may simply be unable to decide whether such ac-
tivities are in their interest or in accord with their values.18

In less extreme cases, States and other actors may be un-
certain about the nature of a problem, the severity of a risk,
or the point in time at which a risk is likely to appear. In addi-
tion, government actors are frequently uncertain of the ap-
propriate strategies for responding to a scientific or techni-
cal risk. They may be unsure whether they have identified
all feasible approaches, and each approach’s effectiveness,
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cost, and distribution of benefits and burdens across coun-
tries and social groups. All these forms of uncertainty are
likely to exist at some point with respect to some aspects of
nanotechnology. Where such uncertainty exists, States will
obviously be unwilling or unable to accept concrete sub-
stantive commitments; as greater certainty is achieved,
however, the FC facilitates rapid incremental action.

The FC-protocol approach also allows States to work to-
ward international solutions that might otherwise implicate
traditional notions of sovereignty and national pride. Nu-
merous areas of traditional domestic concern, e.g., labor
and the environment, have been increasingly globalized,
raising the need for international solutions. Nationalistic ap-
proaches to such problems are often greater impediments to
an effective response than scientific uncertainty. Yet States
may be unwilling to cede national control for fear of alienat-
ing public opinion or empowering domestic opponents. In
these circumstances, the FC-protocol approach allows for
incremental responses that do not quickly overturn settled
expectations and sentiments.

Even by itself, an FC allows States to accomplish several
things. Politically, it lets them:

• acknowledge that a problem may exist, legiti-
mating it as an international concern19;
• draw the attention of relevant experts, interest
groups, and the public to the problem;
• commit themselves to take, or at least consider,
more substantive action if the problem proves to be
sufficiently serious; and
• demonstrate that they are taking the issue seriously.

More concretely, the FC allows States to provide for re-
search, information sharing and dissemination, reporting of
national activities relevant to the problem, national regula-
tory responses, and similar matters. Such information pro-
cedures may involve participation by experts from industry,
universities, research institutes, and nongovernmental orga-
nizations (NGOs) and other groups, as well as governments.
The aim is to involve the entire epistemic community
knowledgeable about the issue.20

Looking forward, the FC establishes institutions and pro-
cedures through which subsequent regulatory actions can be
taken more rapidly and at a lower cost than standard treaty
processes. Supplementary actions can take several forms.
As noted above, the most common is the protocol, simply an
international agreement that supplements a more fundamen-
tal parent instrument.21 Other low-cost procedures are also
possible. For example, under the Vienna Convention for the
Protection of the Ozone Layer,22 States added numerous ob-
ligations over time through technical annexes and agreed
declarations as well as through the Montreal Protocol and its
amendments.23 A supplementary instrument may address a
particular activity, product, or other aspect of a problem, or
it may revise the entire agreement.

In sum, the FC-protocol approach allows States to ac-
knowledge a potential problem, initiate activities and proce-
dures designed to reduce scientific and technical uncer-
tainty, and then act incrementally to address the problem as
their knowledge and understanding grow. Politically, the
substantive weakness of the original FC helps to attract
broad participation. As the process unfolds, the aim is to
enmesh participants in a process of social learning that will
lead them to accept stronger commitments commensurate
with their evolving understanding. Yet FCs may also im-
pose differentiated obligations, perhaps by setting less re-
strictive requirements for developing countries, or more
broadly by allowing States to select protocols to follow.
Such considerations reflect the art of institutional design:
negotiators can deploy a wide variety of arrangements to
optimize participation, flexibility, and effective substan-
tive commitments.

This dynamic process can be understood in purely ratio-
nal terms. The process produces scientific and technical in-
formation that States, including their interest groups and cit-
izens, can use to determine their regulatory interests.24 It
may also mobilize domestic interest groups and NGOs to
support or oppose particular regulatory actions so that in-
formed and democratic national decisions can be made. But
advocates of the FC-protocol approach frequently urge a
more normative understanding.25 The FC initiates processes
of dialogue, persuasion, and learning that address norma-
tive concerns as well as factual questions. Indeed, even
scientific explanations must be socially accepted if they
are to serve as the basis for political action. The FC-proto-
col process also helps build trust and community as States
and other actors coalesce around common goals. Some
even argue that it is a mistake to move directly to a deep
substantive agreement without such a community-build-
ing process, as many States’ commitments may be super-
ficial or insincere.26

The FC-protocol approach can be blended with other
strategies for building international cooperation.27 For ex-
ample, a similar approach might be built around soft law in-
struments that are not legally binding. The Parties might be-
gin with a soft framework document and add additional
nonbinding commitments over time; at some point, if the
entire corpus of commitments has received sufficient ac-
ceptance, it can be formalized into a binding treaty. Alter-
natively, an international organization or group of States
might begin with soft law declarations setting normative
parameters, followed by an FC-protocol process rather
than a full-fledged treaty.28 All these approaches share the
incremental, information-based quality of the pure FC-
protocol approach.
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III. Case Studies

Many international agreements provide useful lessons for
an FC for nanotechnology; we are currently engaged in a
larger research project on these agreements. We summarize
here a few examples.

A. UNFCCC

The UNFCCC29 was opened for signature in 1992 at the
United Nations Conference on Environment and Develop-
ment (UNCED). The Convention was negotiated over 18
months, because of a United Nations (U.N.) General As-
sembly mandate to prepare the convention for signature at
UNCED.30 The Convention entered into force in 1994 and
has been ratified by 192 States.31

The UNFCCC did not include binding obligations to re-
duce greenhouse gas (GHG) emissions, but it did include an
“action framework” with the ultimate goal of stabilizing
such emissions “at a level that would prevent dangerous
anthropogenic interference with the climate system.”32

More specifically, industrialized (but not developing) na-
tions accepted a “nonbinding aim” to reduce emissions,
through voluntary measures, to 1990 levels by 2000.33 This
provision illustrates two variations on the standard FC
model: blending the legally binding FC approach with soft
law, and establishing differentiated state obligations.

Although the UNFCCC included no binding substantive
commitments, it did establish an important institution, the
Conference of the Parties (COP). The COP was to meet an-
nually and was authorized to adopt more stringent and bind-
ing measures.34 Although the COP is composed of represen-
tatives of the States Parties, it incorporated an important in-
novation: it allowed NGOs and other non-State entities to
participate as observers.35 In December 1997, negotiations
within the COP produced the Kyoto Protocol, which did im-
pose mandatory emissions reductions for industrialized
countries by 2008-2012.36 Currently, the COP serves as the
forum for negotiations on a second round of commitments
designed to succeed the Kyoto Protocol.

The UNFCCC included other important provisions. Its
Preamble established a number of key principles that con-
tinue to be influential, such as the principles of “differenti-
ated responsibilities and respective capabilities” of States37

and “the legitimate priority needs of developing countries
for sustained economic growth and the eradication of pov-
erty.”38 The Convention also established information and
reporting requirements, including an obligation for each
Party to develop, periodically update, and publish national

inventories of GHG emissions and removals by sinks.39

These inventories provide rich databases of information for
future policy development.40 The UNFCCC also included
provisions for education, public awareness and training,41

joint implementation of policies or measures,42 and technol-
ogy transfer.43

The UNFCCC established a Subsidiary Body for Scien-
tific and Technological Advice (Subsidiary Body).44 Its
functions were to assess scientific knowledge on global
warming, evaluate new technologies having the potential
to reduce GHG emissions, and review the effects of mea-
sures taken under the Convention.45 The Convention au-
thorized the Subsidiary Body to draw upon “existing com-
petent international bodies,”46 a clear reference to the In-
tergovernmental Panel on Climate Change (IPCC). The
IPCC was established by the World Meteorological Orga-
nization and the United Nations Environment Programme
in 1998 to provide authoritative scientific reviews of climate
change and its effects.47 The periodic assessments issued by
the IPCC have been highly influential, and it is often re-
garded as a model for scientific input into international gov-
ernance.48 Both the Subsidiary Body and the IPCC are inter-
governmental organizations. At least for the IPCC, its offi-
cial status is thought to have enhanced its authority with the
public and governments.49

While the UNFCCC has not been an overwhelming sub-
stantive success, it has provided an institutional and proce-
dural structure for international discussions and negotia-
tions. Akey factor in the success of this structure has been its
flexibility in responding to rapidly changing scientific in-
formation and political sentiments.

B. Framework Convention on Tobacco Control

The Framework Convention on Tobacco Control (FCTC),
sponsored by the World Health Organization (WHO), is not
a typical FC. Its development nevertheless suggests the role
that framework instruments can play in international regula-
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tion. Reducing the adverse health effects of tobacco use has
been on the WHO agenda since at least 1970.50 In 1995, the
World Health Assembly began to consider a rule-based ap-
proach, requesting the Director-General to determine the
feasibility of developing either a soft law instrument (guide-
lines or a declaration) or a treaty on tobacco control.51

To assist the Director-General, Allyn Taylor and Ruth
Roemer developed a comprehensive legal strategy.52 They
recommended a dual approach: obtaining a nonbinding
U.N. General Assembly resolution encouraging national
and international action against tobacco, and subsequently
or concurrently beginning negotiations on an FC. Taylor
and Roemer identified two principal advantages of an FC:
it is more politically acceptable to States than other legally
binding agreements, and it creates an institutionalized fo-
rum for negotiations on substantive protocols, increasing
the likelihood of achieving consensus. As its main draw-
backs, they identified delay and a possible diminution of
pressure for substantive action. They concluded that the
FC-protocol approach was well-suited to tobacco control,
“because this model can be a continuous and dynamic pro-
cess of law-making.”53

The Director-General adopted this strategy in its en-
tirety,54 clearly viewing the FC-protocol approach as incre-
mental: it “does not seek to resolve all the substantive issues
in a single document; rather it divides the negotiation of sep-
arate issues into separate agreements.”55 While plans for the
Convention anticipated a long-term incremental approach,
the negotiations actually produced a much more complete
agreement. In many ways, the FCTC follows the FC model.
It sets a broad objective (to protect present and future gener-
ations from the devastating consequences of tobacco use
and exposure)56; spells out basic principles, e.g., financial
and technical assistance for developing countries and civil
society participation57; and imposes general obligations,
e.g., each Party shall implement comprehensive tobacco
control programs, including, “in accordance with its capa-
bilities,” legislative, administrative and other measures.58 It
includes commitments on research, surveillance, and infor-
mation exchange, reporting, and scientific cooperation.59 It
creates a structure for future action, establishing a COP and
Secretariat60 and detailing procedures for adopting amend-
ments, technical annexes, and protocols.61

Yet the FCTC also includes specific commitments. In par-
ticular, it obligates States to take numerous measures to re-
duce demand for tobacco products by requiring disclosure of
product ingredients, requiring health warnings on packaging,
and banning tobacco advertising subject to national constitu-
tional principles.62 It also requires more limited measures to
reduce supply, especially by controlling illicit trade.63

One risk of expanding the content of an FC in this way is
that fewer States will ratify it; after all, increasing political
acceptability by limiting substantive commitments is one of
the basic rationales for an FC. Yet this seems not to have oc-
curred with the FCTC, which has been ratified by over 150
States in just three years. A second risk, however, is that
States will not effectively implement the agreement. It re-
mains to be seen whether States will give full effect to the
range of specific obligations in the FCTC.

C. General Agreement on Tariffs and Trade

The General Agreement on Tariffs and Trade (GATT) is less
clearly an FC than the other agreements discussed so far.64

Birthed in 1947, it was adopted when the FC concept had
not yet been developed. In addition, since GATT was con-
ceived as a temporary bridge to a robust new international
trade organization,65 it was not intended to have any future,
much less to serve as the foundation of a new trade order.
Yet GATT did provide a flexible framework for negotia-
tions, and its early focus on aspirational goals rather than
detailed rules was crucial to the development of the global
trading system.

Against the backdrop of two world wars, a massive de-
pression, and an international economy in ruins, the Western
allies turned their attention to reforming the international
trade system.66 Chief among the problems needing reform
was the tradition of “preferential trade”: offering preferred
trading terms to favored countries.67 In addition, state-
centric decisionmaking had resulted in high tariffs across
the board. The drafters of GATT sought to replace this re-
gime with an open, nondiscriminatory, free trade system.68

Yet GATT did not prescribe in detail how to achieve these
transformative goals. Instead, it reflected little more than a
theory: nations should limit their right to differentiate
among trading partners and offer identical terms to all.69
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This idea was enshrined in the most favored nation (MFN)
principle, which became, albeit with numerous exceptions,
the cornerstone of the trade regime.70

Once in force, GATT served as a forum where the Parties
could negotiate the substance of the trading system in an in-
cremental fashion. Over the next 50 years, GATT was the fo-
rum in which States could come together to discuss tariff re-
ductions,71 developing country problems,72 non-tariff bar-
riers, and other issues. GATT has since been replaced by
the World Trade Organization (WTO)—a formal organiza-
tion with strong dispute resolution authority, charged with
administering a far more complex body of rules applicable
to all members.73 The role of GATT as a pseudo-FC has run
its course, yet GATT’s minimalist and incremental frame-
work made possible the rapid transformation of the global
trading system from preferential associations to today’s
global market.

As we have discussed elsewhere,74 a chief obstacle to the
success of nanotechnology is the danger of disparate na-
tional approaches to regulation. The promoters of GATT
faced a similar dilemma—an area of clear international con-
cern that fell within the jealous domain of sovereign prerog-
ative. GATT as an FC may thus be a model for those who see
international cooperation as the strongest basis for success-
ful global nanotechnology regulation.

D. WFD

The WFD, adopted in 2000, shares many elements with the
FC-protocol approach. It was designed to create a frame-
work for water quality across the European Community so
that coherent policies could be developed for different bod-
ies of water, including surface water and groundwater; uses,
such as drinking and recreation; and problems, such as pol-
lution from agriculture and urban water treatment.75

Like an FC, the WFD sets a broad objective: to achieve
“good water status” for all European waters by 2015. It cre-
ates a general, incremental framework for achieving that
goal: the river basin management approach. The WFD
states that the success of the basin management approach
depends on cooperation among community institutions,
States, and local governments, and on public involvement.
To ensure public participation, it calls for transparency in
planning, with information and progress reports provided to
the public.76 Article 14 requires States to encourage “active

involvement” by all “interested parties” in implementing
the WFD and to solicit public consultation on programs.77

Nonbinding guidance documents have been developed to
help local planners deal with various technical issues. One
guidance document notably calls for broad public participa-
tion.78 It interprets “active involvement” as requiring that
“interested parties” or stakeholders (including professional
groups, business associations, academics, NGOs, and indi-
viduals) influence planning. Thus, stakeholders must be
able to meet with planners and make substantive contribu-
tions to their work. Such involvement is said to improve
decisions by ensuring that they are based on shared
knowledge and scientific evidence and that creative op-
tions are considered. Stakeholder involvement also in-
creases public acceptance. These are all issues facing the
architects of governance in other complex technical ar-
eas, including nanotechnology.

This guidance document suggests that even higher levels
of public participation “may often be considered as best
practice.”79 In certain sectors, therefore, officials might in-
clude stakeholders in “shared decision-making.”80 In other
cases, authorities might consider “self-determination,” in
which aspects of basin management are delegated to stake-
holders.81 These recommendations reveal the range of po-
tential formats for public involvement.

E. Internet Corporation for Assigned Names and Numbers

The Internet Corporation for Assigned Names and Numbers
(ICANN) is not an FC, but it has some of the features of one.
ICANN was established with a typical FC structure: a gov-
erning body, a small secretariat overseen by a president, sev-
eral subsidiary groups and task forces, and a limited sub-
stantive mission.82 Yet ICANN differs from an FC in one
important respect: it is a private institution. As such, it offers
other lessons for a potential FC for nanotechnology.

ICANN is an international nonprofit organization that has
responsibility for assigning Internet addresses and estab-
lishing Internet domains.83 It was created in 1998 when the
U.S. government, which had operated the domain and ad-
dress system, assigned those functions to ICANN under a
memorandum of agreement with the U.S. Department of
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rective (European Community 2003), available at http://www.
Waterframeworkdirective.wdd.moa.gov.cy/docs/GuidanceDocuments/
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82. Officials at ICANN have described the organization as having a lim-
ited mission. In one example, ICANN Chief Executive Officer Mike
Roberts, took issue with “well-meaning people all over the world”
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ticing that we’re a small company with a limited mission.” Scribe’s
Notes: ICANN Board Meeting, Yokohama, Japan (July 16, 2000),
cited in John Palfrey, The End of the Experiment: How ICANN’s
Foray Into Global Internet Democracy Failed, 17 Harv. J.L. &
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Commerce.84 ICANN still technically operates under con-
tract to the U.S. government.

From the outset there has been controversy over
ICANN’s role and effectiveness. A key issue has been its
private status. Some argue that as an NGO, ICANN lacks the
accountability and legitimacy to effectively govern a global
asset like the Internet.85 ICANN has admitted that its
nongovernmental character has been a problem.86 In 2002,
the ICANN Board of Directors concluded that “a purely pri-
vate organization will not work” and recommended struc-
tural changes to provide greater governmental input,87 an
approach that has still not satisfied all.88 Indeed, it may be
just a matter of time before ICANN is largely replaced by
an intergovernmental institution. Ultimately, ICANN’s pri-
vate character has left it open to accusations that it lacks
legitimacy89 and accountability,90 and fails to attend to pub-
lic views.91 The bottom line of the ICANN experience is that

purely private NGOs are deeply problematic solutions to
transnational problems.

IV. Toward an FC for Nanotechnology

The advantages of an FC fit well with the regulatory chal-
lenges facing nanotechnology. Because the future direction
of nanotechnology and its resulting products and risks are
highly uncertain and likely to evolve rapidly, the flexibility
of an FC is essential for any regulatory response. An FC for
nanotechnology would establish an institutional and proce-
dural structure capable of responding in a prompt, interna-
tionally harmonized, and official manner to any emerging
nanotechnology risk, incident, or crisis. Moreover, an FC
constitutes a commitment to incremental regulation, again a
necessary approach with a technology that will evolve in
significant and unforeseen directions. Finally, the FC-proto-
col approach allows state leaders to engage internationally
on nanotechnology issues and explore regulatory strategies
that may differ from traditional domestic approaches. The
FC-protocol approach may well be the optimal instrument
to satisfy the four requirements identified at the outset of
this Article—that any regulatory response be flexible and
adaptive, innovative, international, and official.

The case studies summarized above offer insights into
the potential form and content of such a convention. For ex-
ample, just as scientific uncertainty was a major impedi-
ment to an international agreement on climate change, un-
certainty about nanotechnology products and risks is likely
to be a significant obstacle to an international nano-
technology agreement.92 Yet a framework agreement that is
largely institutional and procedural, with few initial sub-
stantive requirements, can help overcome this reluctance.
Like the UNFCCC and GATT, by starting modestly with
agreement on broad principles and a negotiating forum, an
FC for nanotechnology could evolve into a progressively
more respected and powerful agreement.

Equally important, FCs in areas of technical uncertainty,
such as the UNFCCC, establish procedures for developing,
sharing, and assessing scientific information, attacking the
problem of uncertainty itself. These procedures promote the
necessary research, and feed into the FC’s process for effi-
ciently negotiating substantive requirements once science
has identified risks requiring regulation.93

The main lesson from the ICANN experiment is that a
purely nongovernmental entity lacks the legitimacy to make
policy for or regulate an important technology. An active
governmental role is essential to provide credibility to regu-
lated parties and the public. Jay Kesan, referring to ICANN,
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concluded that governmental involvement must at least in-
clude “setting minimum baseline standards for rights and
regulations, preventing the capture of private regulators
through meaningful oversight, increasing the participation
of firms in private regulatory initiatives, and also serving as
the enforcer of last resort.”94 Similar governmental roles
will be indispensable to an international regulatory system
for nanotechnology.

Of course, this analysis leaves open the possibility of a
hybrid system in which private institutions play some role.95

In the case of nanotechnology, several countries, including
the Australia, Japan, the United Kingdom, and the United
States, have independently concluded that a voluntary in-
dustry product stewardship program is currently the most
effective approach.96 An FC for nanotechnology could legit-
imate, implement, and support a uniform transnational
product stewardship program, providing greater consis-
tency and effectiveness than a patchwork of national pro-
grams. Such a system could be a government-industry part-
nership where governments negotiate minimum require-
ments with industry, require company reports, and oversee
the FC’s implementation.

An FC for nanotechnology could also include a scientific
advisory committee modeled on the UNFCCC Subsidiary
Body and the IPCC. Possible functions would include “pro-
ducing policy-relevant information, compiling assessments
on the status and trend of the environment, identifying re-
search priorities, outlining assumptions, uncertainties, and
conflicting views, and suggesting response options for the
treaty’s implementation.”97 The committee could provide
periodic assessments of scientific developments, the risks
of specific products and applications, and best practices
for risk control. Effective scientific advisory committees
are international and governmental; an FC would support
both characteristics.

An FC for nanotechnology should be as transparent as
possible. A critical flaw in ICANN was its limited transpar-
ency, which increased distrust of its decisions. In contrast,
the UNFCCC was one of the first treaties to grant observer
status to NGOs, an innovation that helped build its reputa-
tion and credibility. The WFD goes further, demanding not
only transparency but also consultation with the public and
active involvement by stakeholders. The WFD and its
guidance documents provide clear rationales for making
transparency and meaningful public participation impor-
tant components of an FC in a potentially controversial
area like nanotechnology.98

Other procedural and structural features could be in-
cluded in an FC for nanotechnology. A national reporting

scheme like that in the UNFCCC would help chart future
regulatory directions. Like the other agreements discussed
here, an FC for nanotechnology could also provide for edu-
cation, training, and public awareness, and perhaps technol-
ogy transfer.

A final structural suggestion is that an FC for nanotech-
nology should provide for the innovative use of advisory
committees and task forces. ICANN successfully used such
entities to channel the concerns of specific groups into the
decisionmaking structure. A nanotechnology agreement
could include, for example, task forces on occupational is-
sues, environmental issues, food applications, and nano-
medicine. Given the key role that industry must play, an in-
dustry advisory committee would also be valuable.

While an FC for nanotechnology may at first seem pre-
mature, it has much to offer. In fact, because of the early de-
velopment status of nanotechnology, it may be easier to reg-
ulate at the international level than other environmental
problems. For example, international regulation of global
warming is a more difficult challenge because it would re-
quire substantial changes in numerous industries, involve
nations with very different interests, and require allocating
responsibility for past carbon emissions.99 Similarly, GATT
required States to sacrifice entrenched economic pro-
tections, creating strong domestic opposition. In contrast,
because nanotechnology is so new, regulation would be pri-
marily prospective and would not require changes in
long-established activities or allocations of responsibility
for past actions. Moreover, while developing and developed
countries have different priorities and goals with respect to
nanotechnology, those differences are not as stark as with
global warming.100

V. Conclusion

An international framework convention holds promise for
addressing the unique regulatory challenges posed by nano-
technology. By providing an adaptive, innovative, interna-
tional, and official framework for addressing nanotech-
nology risks as they arise, such an agreement could facilitate
the effective, safe, and equitable global development of
nanotechnology. The key is to establish an institutional and
procedural framework before problems arise. For nano-
technology, then, the time to act is now.
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