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Editors’Summary: With nanotechnology now a major funding priority for gov-
ernments and industry around the world, devising the manner and timing of
regulation presents a challenge. Too much regulation too soon could hinder de-
velopment of beneficial technologies, while too little regulation too late may
allow dangerous technologies to enter the market. Kenneth Abbott, Gary
Marchant, and Douglas Sylvester argue that any solution to this regulatory di-
lemma must have four basic characteristics: the solution must be flexible, inno-
vative, international, and official. In this Article, they advocate a framework
convention on nanotechnology as a regulatory tool meeting these four require-
ments. The authors use a series of case studies to reveal framework convention
best practices, and conclude with a summary of how a nanotechnology frame-
work convention might be structured.

I. Introduction

As an international policy issue, nanotechnology presents a
unique set of attributes and poses an extraordinary set of reg-
ulatory challenges. Nanotechnology comprises a diverse set
of technologies and products. Given that nanotechnology
is a major funding priority for governments and industry
groups around the world, it is expected to evolve and ad-
vance rapidly, presenting risks and benefits that are still
largely unknown. While some politicians, social scientists,
and activists call for robust regulatory oversight, regulators
struggle with levels of information well below what they
typically require as a prerequisite for regulatory action. This
situation poses a dilemma: while the lack of regulation has
the potential to undercut public confidence in this nascent
technology, premature and inappropriate regulation could
impede the development of socially beneficial products
and applications.

Four principles should guide the regulatory response to
nanotechnology. First, regulation needs to be flexible and
adaptive. Nanotechnology will evolve dramatically and
quickly over the next decade or two; many of the applica-
tions and risks that will eventually appear are unforeseeable

at this time.
1 A prudent and effective regulatory system will

therefore need to be capable of revising the rules quickly
and frequently to align with a rapidly emerging technology.

Second, any regulatory response needs to be innovative.
There is simply not sufficient data, at least at this time, to im-
pose traditional regulatory controls such as exposure or
emission standards, or restrictions on specific products or
activities. Rather, a mix of nontraditional approaches in-
cluding information gathering and disclosure, product stew-
ardship, and work practice guidelines will be essential.2 Be-
cause these types of measures require the cooperation of
scientific and technological researchers and of industry,
these groups must be full and willing partners in any regu-
latory response.

Third, the regulatory response should be international.3

Nanotechnology is being actively pursued by all industrial-
ized nations. Rather than allowing these governments to
proceed with disparate national regulations, which are
likely to lead to future controversies and trade disputes like
those seen with genetically modified foods, an internation-
ally harmonized approach would be preferable.4 The initial
responses of many national governments to nanotechnology
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are comparable,5 so a formally harmonized approach should
be possible. Many of the private firms investing in nano-
technology are multinational enterprises that operate in
many nations; these firms might benefit the most from har-
monized regulation. Developing nations would also benefit
from an internationally coordinated regulatory response,
which would help them overcome the lack of resources and
expertise needed to adopt their own national regulations.6

Fourth, the regulatory response needs to be official. In re-
cent years, a number of informal governmental and nongov-
ernmental forums have been established for dialogue and
coordination of nanotechnology policy.7 These informal
mechanisms are valuable, but are insufficient to provide the
public confidence and the capability for rapid regulatory re-
sponse that are needed for this technology to succeed. In the
years ahead, there will almost certainly be unanticipated in-
cidents or developments related to nanotechnology that will
present new risks or problems requiring an official response,
whether it be informational or regulatory. There should be a
governmental process in place capable of making official
pronouncements about the precise risks of particular nano-
technology applications or products and for taking regula-
tory action when appropriate. It is critical that such a process
be in place before problems occur; there will not be suffi-
cient time to create the necessary institutions, procedures,
and rules after problems arise. In addition, an official pro-
cess is needed to provide assurances of safety and regulatory
capacity so that the public can have confidence in this new
technology, which will not occur with informal or purely
voluntary controls.

8

One regulatory tool that meets these four requirements is
an international framework convention for nanotechnology.
This Article describes the concept of the framework con-
vention, briefly discusses several examples of framework
conventions and related agreements that may provide rele-
vant analogues or lessons for nanotechnology, and con-
cludes with a summary on how a framework convention on
nanotechnology might be structured.

II. The Framework Convention (FC) as a Governance
Tool

The FC does not constitute a distinct legal category.9 Rather,
the term refers to a way of structuring treaties or interna-
tional agreements to accomplish particular political and
technical objectives. International legal instruments other
than treaties can also be structured in framework form; an
example is the European Union (EU) Water Framework Di-
rective (WFD).10 Framework agreements and instruments
are characterized by broad multilateral participation and a
significant level of institutionalization, but contain other-
wise limited substantive commitments. The expectation is
that additional substantive obligations will be added in the
future through protocols or similar instruments. The FC, its
protocols, and other supplementary instruments are then ca-
pable of constituting a single unified system. 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 international agreement or other legal
instrument, negotiated and ratified by states like any treaty.
Second, it aims for broad multilateral participation, bring-
ing in as many as possible of the states concerned with or af-
fecting an issue area.11 Third, it establishes an overall frame-
work for governance in the issue area.12 For that purpose, the
agreement normally:

� defines the issue area to which the agree-
ment applies;

� states the regulatory objectives to be pursued in
that area;

� enunciates certain general principles, e.g.,
precautionary action, consideration of the spe-
cial needs of developing countries, protection of
an open trading system, to guide future regula-
tory actions;

� creates or identifies the institutions that will be
responsible for such actions, setting forth their
composition and authority; and

� spells out the procedures to be followed in de-
ciding on and implementing subsequent regula-
tory actions.

Finally, an FC contains limited substantive obligations.
The prototypical FC might include few, if any, substantive
commitments; any commitments that are included are typi-
cally couched in very general form, e.g., that all parties will
take appropriate measures within their domestic legal and
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political systems to promote the objectives of the agree-
ment.13 However, there is one important exception: FCs fre-
quently impose specific, sometimes quite elaborate, obliga-
tions pertaining to research, information exchange, report-
ing, and similar matters, as discussed further below. Some
FCs do include a significant number of substantive commit-
ments; these can be considered a hybrid form.

By itself, then, the FC appears to be an odd assemblage of
features. It is broad, multilateral, and legally binding, and it
establishes institutions and procedures, but it contains little
in the way of actual substantive commitments. Clearly such
an agreement can have little effect on behavior in the short
term. However, the unified FC-protocol approach is particu-
larly well-designed for fields such as environmental protec-
tion, which turn on questions of emerging science and tech-
nology, and which have clear cross-border effects. Nano-
technology falls squarely within this category.

Most importantly, the FC-protocol approach allows states
to address issues in the face of scientific or technical uncer-
tainty.14 In extreme cases, the relevant actors may be unsure
whether a particular problem even exists. This may have
been the case at one point for anthropogenic climate
change—addressed by the Framework Convention on Cli-
mate Change15 and its Kyoto Protocol,16 discussed further
below—and may still be the case for the safety of geneti-
cally modified organisms. States and individuals may also
be uncertain how to react to novel scientific or technical in-
novations, such as stem cell research or cloning. Initially,
at least, they may simply be unable to decide whether such
activities are in their interest, or whether they accord with
their values.17

In less extreme cases, actors may be uncertain as to the na-
ture or extent of a problem, the potential severity of a risk, or
the point in time at which a problem or risk is likely to appear
or become significant. In addition, actors are frequently un-
certain as to the appropriate strategies for mitigating or oth-
erwise responding to a scientific or technical risk. They may
be unsure whether they have identified all feasible ap-
proaches, and whether those they have identified will prove
effective, how costly they will be, and how their benefits and
burdens will be distributed across countries and social
groups. All of the forms of uncertainty identified here are
likely to exist at some point in time with respect to some or
many aspects of nanotechnology. Where such uncertainty
exists, states will obviously be unwilling or unable to agree
on concrete substantive commitments.

Finally, the FC-protocol approach provides an opportu-
nity for states to seek international solutions that otherwise
implicate historical notions of domestic control, sover-
eignty, and nationalistic pride. Numerous areas of tradi-
tional domestic concern (labor, the environment, and to a
lesser extent, trade) have been progressively globalized, in-
creasing the need and desire for international solutions to
the cross-border effects such concerns inevitably raise. En-

trenched nationalistic approaches to such problems (often in
the guise of protectionism, national pride, or cultural leg-
acy) are often greater impediments to unified approaches
than the scientific uncertainty discussed above. In such
cases, nations may be domestically unwilling to alter tradi-
tional approaches to these problems for fear of alienating
public opinion at home or empowering domestic opponents.
In these cases, the FC-protocol approach allows for incre-
mental responses that do not quickly overturn settled expec-
tations and nationalistic sentiments.

The FC-protocol approach allows states to respond to
such situations at two points in time: the uncertain present,
when the FC is adopted, and the hopefully more certain fu-
ture, when additional commitments may be added through
protocols and other supplementary instruments. Even at the
time of adoption, the FC allows states to accomplish several
things. In political terms, it lets them:

� recognize that a problem may exist, legitimating
it as an issue for international concern18;

� draw the attention of relevant experts, interest
groups and the general public to the problem;

� commit themselves to take or at least consider
more substantive action if the problem turns out to
be sufficiently serious; and

� demonstrate to advocates for action that they are
taking the issue seriously.

More concretely, the FC allows states to put in place re-
quirements for research, education, information sharing and
dissemination; procedures for reporting of national activi-
ties and national regulatory responses, and possibly for peer
reviews of such reports; and similar matters. These informa-
tion procedures may involve the participation of experts
from industry, academic institutions and research institutes,
nongovernmental organizations (NGOs) and other groups,
as well as governments. In these cases, the aim is to involve
the entire epistemic community knowledgeable about the
issue.19 Information procedures may also be made transpar-
ent to interest groups and the general public, and may be
structured to encourage comments and other forms of pub-
lic input.

For the future, the FC establishes institutions and proce-
dures through which subsequent regulatory actions can be
taken more speedily and at a lower cost than through stan-
dard processes of treaty negotiation or amendment. Supple-
mentary actions like these can take several forms. Most
common is the protocol, a term that simply refers to an inter-
national agreement that supplements or expands on a more
fundamental parent instrument.20 Other low-cost instru-
ments and procedures are also possible. For example, the
Vienna Convention for the Protection of the Ozone Layer21

contained few substantive commitments, but the parties
added numerous legally binding obligations over time
through technical annexes and agreed declarations as well
as through the Montreal Protocol and amendments thereto.
A protocol or other supplementary instrument may address
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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 put in
place activities and procedures designed to reduce scientific
and technical uncertainty about a problem, and then to act
incrementally to address that problem or particular aspects
of it, as their knowledge and understanding grow. Poli-
tically, the substantive weakness of the original FC helps to
attract the broadest possible participation, even if the com-
mitment of some participants is weak or even insincere; as
the process unfolds, the aim typically is to enmesh the par-
ticipants in a process of social learning that will lead them to
accept stronger commitments commensurate with the
evolving understanding of the problem. Yet, FCs may also
impose differentiated obligations. This may be provided in
the text of the convention and its protocols, e.g., by setting
less restrictive requirements, targets, or deadlines for devel-
oping countries, or more broadly, by allowing states to se-
lect which protocols they are willing to adhere to. Consider-
ations like these reflect the art of institutional design: nego-
tiators can deploy a wide variety of arrangements to opti-
mize multilateral participation, flexibility, and effective
substantive commitments.

This dynamic process can be understood in purely ratio-
nal terms. The process produces scientific and technical in-
formation that states—and the interest groups and citizens
that shape their preferences—can use to determine where
their interests lie.22 The process may also mobilize domestic
interest groups and NGOs to support or oppose particular
regulatory actions so that informed and democratic national
decisions can be made. But advocates of the FC-protocol
approach frequently urge a more normative understand-
ing.23 The FC initiates processes of dialogue, persuasion,
and learning that address normative concerns as well as fac-
tual, cause-and-effect questions. Indeed, even scientific and
technical explanations must be interpreted and socially ac-
cepted to serve as the basis for political action. The FC-pro-
tocol process may also build trust and a sense of community,
as states and other actors coalesce around common goals
and values. Some even argue that it is a mistake to move di-
rectly to an agreement containing significant substantive
commitments without going through such a community-
building process, even if it were feasible to do so, as such
commitments will often be superficial or insincere.24

The FC-protocol approach can be blended with other
strategies for building international cooperation.25 For ex-
ample, a similar approach might be built around soft law in-
struments that lack legally binding character. The parties
might begin with a framework document and add additional
commitments through supplementary instruments, none of
which are legally binding. At some point, if the entire corpus
of commitments has received sufficient acceptance, it can
be rolled into a legally binding treaty. Alternatively, an in-
ternational organization or group of states might begin the

process with soft law declarations setting certain normative
parameters, followed by an FC-protocol process rather than
a full-fledged treaty. As discussed below, this was the ap-
proach originally intended for the international regulation
of tobacco.26 All such approaches share the incremental, in-
formation-based quality of the pure FC-protocol approach.

III. Case Studies

There are many international agreements that may provide
useful lessons when considering a potential FC for nano-
technology; these and other agreements are the focus of a
larger research project in which the authors are currently en-
gaged. We summarize here a few examples of FCs and other
agreements that share some of the characteristics of FCs.

A. United Nations Framework Convention on Climate
Change (UNFCCC)27

The UNFCCC was adopted in 1992 as part of the United
Nations Conference on Environment and Development
(UNCED) in Rio de Janeiro. The Convention was negoti-
ated over 18 months by an intergovernmental negotiating
committee, established by the United Nations (U.N.) Gen-
eral Assembly in December 1990 with a mandate to negoti-
ate a convention in time for signature at the June 1992
UNCED meeting.28 Initially, there was disagreement over
whether the agreement should be a substantive treaty reduc-
ing greenhouse gas (GHG) emissions or an FC that put in
place a process for future action, but the negotiators eventu-
ally agreed on the FC approach.29 The UNFCCC was signed
by 154 nations at UNCED, and entered into force in 1994.

The Convention did not include binding obligations to re-
duce GHGs, but it did include an “action framework” that
set an ultimate goal of stabilizing GHGs “at a level that
would prevent dangerous anthropogenic interference with
the climate system.”30 More specifically, major industrial-
ized nations agreed to a “nonbinding aim” to pursue volun-
tary measures to reduce their GHG levels to 1990 baseline
levels by the year 2000.31 This provision is illustrative of
two variations on the standard FC model discussed previ-
ously: blending the legally binding FC approach with soft
law, and establishing differentiated obligations for nations
in different circumstances.

Although the UNFCCC included no binding substantive
commitments, it did put in place a highly significant ongo-
ing institution, the Conference of the Parties (COP). The
COP was to meet annually, and could consider enacting
more stringent and binding measures for controlling global
warming.32 Although the COP is composed of representa-
tives of the states parties, its structure included an important
innovation, allowing non-state entities and NGOs to partici-
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pate in the COP process as observers.33 In December 1997,
negotiations with the COP resulted in agreement on the
Kyoto Protocol, which did impose mandatory GHG emis-
sion cuts for industrialized countries by 2008 to 2102.34

Currently, the COP is serving as the forum for negotiations
on a second round of commitments to come into force fol-
lowing the time for compliance with the initial Kyoto Pro-
tocol targets.

The UNFCCC also had several other important provi-
sions. The preamble to the Convention established a number
of key agreed-upon principles that have continued to be in-
fluential for ongoing discussions. Examples include the
principle of “differentiated responsibilities and respective
capabilities” of the states parties35 and recognition of “the
legitimate priority needs of developing countries for the
achievement of sustained economic growth and the eradica-
tion of poverty.”36 The UNFCCC also includes 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.37

These inventories provided rich databases of information
for future assessment and policy development on global
warming.38 The Convention also included provisions for ed-
ucation, public awareness and training,39 joint implementa-
tion of policies or measures,40 and technology transfer.41

The UNFCCC also established a Subsidiary Body for
Scientific and Technological Advice.42 The functions of this
group were to assess the state of scientific knowledge on
global warming, to evaluate new technologies having the
potential to reduce GHG emissions, and to review the ef-
fects of measures taken to implement the Convention.43 The
Convention also authorizes the Subsidiary Body to draw
upon “existing competent international bodies,”44 a clear
reference to the Intergovernmental Panel on Climate
Change (IPCC), established by the World Meteorologi-
cal Organization and the United Nations Environment
Programme in 1998 to provide authoritative scientific re-
views of climate change and its effects. The periodic assess-
ments issued by the IPCC on the global warming problem
and its potential effects and mitigation efforts have been
highly influential, and the IPCC is often regarded as an ef-
fective model for scientific input into other international
governance initiatives.45 Both the Subsidiary Body and
the IPCC are intergovernmental organizations. At least in
the case of the IPCC, this official status is thought to have
enhanced its influence and authority to both the public
and governments:

While some officials no doubt wished simply to slow
down the climate change issue, which they felt was hur-
tling out of control, others correctly felt that the intergov-
ernmental nature of the IPCC would ultimately increase
the pressure for strong policy responses, both by giving
the IPCC’s conclusions greater public prestige, and by
giving governments a greater sense of ownership and
stake in the results. Ultimately this view was vindicated.
Because even skeptical countries such as the United
States and Saudi Arabia participated fully in the IPCC
(even holding leadership positions), the IPCC’s report
was much harder for governments to ignore or question
than earlier scientific assessments.46

While the UNFCCC has not been an overwhelming sub-
stantive success in addressing the problem of global warm-
ing, largely due to the difficult political and economic chal-
lenges of the issue and the sharply differing perspectives
and interests of the participating nations, the Convention
has been successful in providing an institutional and proce-
dural structure for official international discussions and ne-
gotiations. A key factor in the success of this structure is its
flexibility, rooted in the FC-protocol approach, for negotiat-
ing new requirements in response to changing scientific in-
formation and political and technological trends. As Daniel
Bodanksy wrote shortly after the UNFCCC was negotiated,
“[w]hile immediate emissions stabilization would be desir-
able, establishing a dynamic international process is more
important for the long-term.”47

B. Framework Convention on Tobacco Control (FCTC)

The World Health Organization (WHO) FCTC48 is not a
typical FC. However, its development clearly suggests the
role this legal instrument can play in international regula-
tion. Thus, we briefly review its history here.

Reducing the adverse health effects of tobacco use has
been on the agenda of the WHO since at least 1970.49 In that
year, the World Health Assembly adopted the first in a long
series of resolutions calling attention to the risks of tobacco
use and urging national controls.50 In addition, with the sup-
port of the Assembly, the WHO Secretariat initiated a long-
term program of research, education, and publicity: the To-
bacco-Free Initiative. Finally, in 1995, the World Health As-
sembly began to consider a more rule-based approach. It re-
quested the Director-General to report to the next Assembly
on the feasibility of developing either a soft law instrument
(guidelines or a declaration) or an international convention
on tobacco control.51

In support of the Director-General’s work on this task,
Ruth Roemer and Allyn Taylor developed a comprehensive
legal strategy.52 After reviewing the authority of the WHO
to adopt legal instruments and the advantages and disadvan-
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tages of various soft law instruments and treaty forms, they
recommended a dual approach: obtaining a nonlegally bind-
ing U.N. General Assembly resolution that would encour-
age national and international action against tobacco, and
subsequently or concurrently beginning negotiations on an
FC under WHO auspices. Roemer and Taylor argued that
there are two principal advantages of an FC: it has greater
political acceptability to states than other legally binding
forms of agreement, and it creates an institutionalized fo-
rum for negotiations on substantive protocols, thereby in-
creasing the chances for achieving consensus. Its main
drawbacks, they suggested, are delay and a possible dimi-
nution of political pressure for action after the FC stage.
They concluded that the FC-protocol approach was par-
ticularly well-suited to the area of tobacco control, “be-
cause this model can be a continuous and dynamic process
of law-making.”53

In his report, the Director-General adopted Roemer’s and
Taylor’s strategy and reasoning in their entirety.54 Like their
paper, the Director-General’s report clearly viewed the FC-
protocol approach as incremental: it “does not seek to re-
solve all the substantive issues in a single document; rather
it divides the negotiation of separate issues into separate
agreements.”55 The WHO Executive Board and Health As-
sembly both approved the FC-protocol approach as pro-
posed, urging the Director-General to make a part of this ap-
proach “a strategy to encourage Member States to move
progressively toward the adoption of comprehensive to-
bacco control policies. . . .”56

Negotiations began in 1999, first through a Working
Group, then in 2000 through an Intergovernmental Negoti-
ating Body. The Negotiating Body completed its work in
2003. The FCTC was adopted by the Assembly in May of
that year and opened for signature. It entered into force on
February 27, 2005, and currently has 137 parties.

While the plans for the Convention clearly anticipated a
long-term incremental approach, the negotiations actually
produced a more complete agreement than its proponents
had expected. In many ways, the FCTC follows the standard
FC model. It sets a broad objective for the issue area (to pro-
tect present and future generations from the devastating
consequences of tobacco use and exposure)57; spells out
principles to guide action, e.g., importance of financial and
technical assistance to developing countries and participa-
tion of civil society58; 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.59

It includes fairly typical commitments on research, surveil-
lance, and the exchange of information, reporting, and sci-
entific cooperation.60 And it establishes a framework for fu-

ture action, creating a COP and Secretariat,61 and spelling
out procedures for adopting amendments, technical an-
nexes, and protocols.62

Yet the FCTC also includes numerous specific commit-
ments. In particular, it obligates states to take a wide range
of measures to reduce demand for tobacco products. While
not complete in every respect, these provisions include de-
tailed obligations to protect citizens from secondhand
smoke, require producers to disclose the contents of to-
bacco products, require health warnings on packaging, and
ban tobacco advertising subject to national constitutional
principles. The Convention also requires a more limited set
of measures to reduce supply, especially by controlling il-
licit trade.

One risk of expanding the content of an FC in this way is
that fewer states will ratify the agreement; after all, increas-
ing its political acceptability by limiting its substantive
commitments was the rationale for pursuing an FC in the
first place. Yet this seems not to have occurred with the
FCTC, which was ratified by 137 states in about three years.
A second risk, however, is that states will not implement the
agreement effectively. On this, the jury is still out with re-
spect to the FCTC.

The first meeting of the COPs to the FCTC, held in Febru-
ary 2006, created working groups to develop two protocols.
The first concerns cross-border advertising and promotion,
an area earmarked for future development in the Convention
itself. The second is illicit trade, which is already treated in
some detail in the FCTC, but involves complex transborder
enforcement issues. In addition, the conference decided to
develop nonbinding guidelines to assist countries in devel-
oping regulations under the FCTC and in creating smoke-
free sites.

C. General Agreement on Tariffs and Trade (GATT)
63

GATT is, admittedly, the least likely of the agreements dis-
cussed so far to be considered an FC. Birthed in 1947, GATT
was formulated and adopted at a time when the concept of an
FC had not yet been developed. Moreover, since GATT was
conceived as a preliminary document antecedent to the cre-
ation of a robust new institution to govern international
trade,64 it was not intended to have any future, much less to
act as the foundation of a new order for international trade.
Despite these limitations, or perhaps because of them,
GATT’s ability to act as a framework for negotiations, and
its early focus on aspirational goals rather than detailed sub-
stantive rules, has been 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 Allied
victors of World War II turned their attention to reforming
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the system of international trade.65 Chief among the prob-
lems needing reform was the centuries-old tradition of
“preferential trade.”66 As the name implies, in the old inter-
national trading regime, nations frequently offered pre-
ferred trading terms to some countries while offering less
beneficial ones to others. The most obvious example was
the British Commonwealth trading group—in which Com-
monwealth members enjoyed advantageous trading rela-
tionships while discriminating against all others.67 As one
can easily imagine, the ability to discriminate among trad-
ing partners was considered an essential sovereign prerog-
ative and not one likely to be easily dismissed. In addition
to preferential trading, sovereign-centric rather than sys-
tem-focused decisionmaking had resulted in very high tar-
iffs across the board. The drafters of GATT68 sought to re-
place this regime with an open, nondiscriminatory, free
trade system.

Yet GATT did not attempt to answer all questions about
how best to achieve these transformative goals. Instead, it
reflected little more than a theory: nations should rescind
their traditional sovereign right to differentiate among trad-
ing partners and instead offer identical terms to all. This idea
was enshrined in the concept of “most favored nation”
(MFN)—all signatories of GATT would treat all other sig-
natories as their MFNs. This “parity of obligation” became,
albeit with numerous exceptions and derogations, the driv-
ing principle behind the international trade regime.69

Once in force, GATT still did not immediately seek to an-
swer all of the issues that would inevitably arise in a global
trading system, nor did it create robust institutions to adopt
regulations or resolve disputes. Instead, GATT served as a
forum where the contracting parties could debate and nego-
tiate the nature and substance of the trading system. Over the
next 50 years, GATT was where Members of the interna-
tional community came together to discuss tariff reduc-
tions,70 problems of the developing world,71 and other issues
of trading policy.

GATT sponsored many sets of global negotiations, or
rounds, as they are termed, producing not only reductions in
tariffs but also an expanding body of rules, codes, and side

agreements on troublesome issues such as government pro-
curement, antidumping procedures and subsidies.72 In spite
of the MFN obligation, however, many of these agreements
resulted in a la carte obligations, much as in an FC under
which states can choose which protocols to accept. This
eventually came to be seen as a significant problem; to
many, the uniform approach envisioned by GATT had be-
come balkanized. Calls began anew for a more robust inter-
national institution to govern trade,73 one able to enforce
uniform rules and resolve disputes between Member States.

Beginning in 1986, members of GATT took part in the fi-
nal round of its existence, the Uruguay Round. These nego-
tiations culminated in 1994 with the creation of the World
Trade Organization (WTO). The WTO, unlike GATT, was a
formal organization with robust dispute resolution author-
ity, and it was charged with administering an even larger and
more complex body of rules applicable to all members.74

After 1994, the ideal of GATT as a pseudo-FC no longer ex-
isted. Yet it can be argued that the rapid transformation of
the global trading system, from preferential systems to to-
day’s global market within one-half a century, was made
possible by the minimalist framework of the original GATT.

GATT was not an FC, but it worked as one. GATT was a
legally binding international agreement, accepted by its
state parties. Given its aim, to create a unified trading sys-
tem based on MFN and open borders, GATT sought broad
participation, so that it could provide a forum for all coun-
tries, developing and developed alike. GATT provided a for-
mal solution to long-standing, cross-border prob-
lems—trade barriers and discriminatory measures—but it
did not attempt to enunciate all the necessary rules in ad-
vance. Instead, the original GATT and its numerous rounds
acted as forum and framework for negotiations on the sub-
stantive regulation of global trade.

As we have discussed elsewhere,75 a chief obstacle to the
future success of nanotechnology is the danger of disparate
nationalistic approaches. The promoters of GATT faced a
similar dilemma—an area of clear cross-border concern
that fell within the jealous domain of sovereign prerogative.
The FC character of GATT—its focus on broad principles
and inclusion—may be a model for those who see an inter-
national solution as the best one for nanotechnology’s fu-
ture success.

D. Europen Union Water Framework Directive

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, integrated policies could be developed for dif-
ferent bodies of water, for example, surface water and
groundwater; uses, like drinking, recreation, and fishing;
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and problems, such as pollution from agriculture, and urban
wastewater treatment.76 Anumber of existing directives will
be repealed and replaced by actions taken under the WFD,
while others will be integrated into it.

Like an FC, the Directive sets a broad objective: to
achieve “good water status,” as defined, for all European
waters by 2015. And it creates a general, incremental frame-
work for achieving that goal: the river basin management
approach. The WFD first requires Member States to identify
all European river basins. By analogy to the negotiation of
protocols, it then requires Member States (with successive
deadlines) to characterize each basin in terms of environ-
mental pressures and impacts, establish a monitoring net-
work for the basin, identify a program of measures designed
to achieve the overall objective in that basin in a cost-effec-
tive way, produce a management plan, and implement the
agreed measures in time to meet the 2015 deadline. The
Member States and Norway have also agreed on a detailed
implementation plan.

One of the most striking features of the WFD is its em-
phasis on public participation. This suggests that an FC,
while intergovernmental in character, could—and perhaps
should—likewise be structured to encourage the participa-
tion of industry, the research community, advocacy groups,
and consumers. The WFD indicates in its preamble that the
success of the river basin management approach depends on
close cooperation among EU institutions, Member States,
and local governments, with public consultation and in-
volvement. To ensure public participation, it is necessary to
conduct the planning process transparently, providing
proper information and progress reports to the public.

77 Op-
erative Article 14 of the Directive requires Member States to
encourage the “active involvement” of all “interested par-
ties” in implementation of the WFD and especially in devel-
opment of river basin management plans; in addition, Mem-
ber States must publish and make available for comment
their work programs, drafts and other documents, leaving
sufficient time for public consultations.78

The European Commission, Member States, and Norway
have developed nonbinding guidance documents to help lo-
cal planners and other groups deal with a variety of technical
issues. One of these documents addresses public participa-
tion, and it interprets the requirements of the Directive
broadly.79 In particular, it suggests that “active involve-
ment” requires that “interested parties” or stakeholders (in-
cluding among others professional groups, business associ-
ations, academics, environmental NGOs, and individual cit-
izens and firms) actually have the ability to influence the
planning process. Thus, stakeholders must be able to discuss
issues with planners and make substantive contributions to
the solutions they develop. The rationales for such involve-
ment are to improve decisions—to ensure that they are
based on shared knowledge and experience and on scientific

evidence, and that creative options are considered—and to
increase their acceptability to the public. These are all issues
facing the architects of governance in other complex techni-
cal areas, certainly including nanotechnology.

In addition, the guidance document suggests that even
higher levels of participation, while not required by the
WFD, “may be considered as best practice.”

80 Thus, in cer-
tain sectors, officials might include stakeholders in some
form of shared decisionmaking, such as participation in
river basin organizations with responsibility for regulatory
outcomes. In other cases, authorities might consider some
form of “self-determination,” handing over some aspect of
river basin management to stakeholders, such as to a users
association. These are more extreme options, but they
show the range of potential formats for public and stake-
holder involvement.

E. Internet Corporation for Assigned Names and Numbers
(ICANN)

The ICANN is not an FC, but it has some of the features of
one. ICANN was set up with a structure similar to that of an
FC, with a governing body, a small secretariat or staff, sev-
eral subsidiary groups and task forces, and a limited initial
substantive mission. There have been subsequently exten-
sive debates about, and incremental changes in, ICANN’s
structure and mission over time. But ICANN is different
than an FC in one important element: it is a private rather
than intergovernmental institution. As such, it offers some
additional lessons and insights for the establishment for a
potential FC for nanotechnology.

ICANN’s legal status is as an international nonprofit or-
ganization that has responsibility for assigning Internet ad-
dresses and establishing Internet domains. It was created in
1998 when the U.S. government, which had been operating
the Internet domain and address system, assigned the ad-
dressing function to ICANN under a Memorandum of
Agreement with the U.S. Department of Commerce.
ICANN still technically operates under contract to the U.S.
government, an issue of concern to other nations. ICANN
applies a “self-governance model” in which Internet ad-
dress and domain name polices are “developed in a manage-
able, bottom-up, consensus-based process involving global,
multi-stakeholder representation.”

81 ABoard of Directors is
the governing body of ICANN, which is run on a day-to-day
basis by a small staff overseen by the ICANN president.

Almost from the outset, there has been considerable con-
troversy about the role and effectiveness of ICANN,82 with
some critics describing it as a “failed experiment.”83 A key
issue is that ICANN is intended to be private rather than
governmental. As the first president of ICANN noted,
“ICANN was supposed to keep control of the Internet’s in-
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frastructure out of the hands of government. . . .”84 The ratio-
nale for a nongovernmental entity was that it was “thought
likely to be quicker, more responsive to changing condi-
tions, and more suitable to the development of effective
global policies than a governmental organization would
be.”85 ICANN President Stuart Lynn elaborated on this orig-
inal intention in his reform proposal of 2002:

ICANN was to serve as an alternative to the traditional,
pre-Internet model of a multinational governmental treaty
organization. The hope was that a private-sector body
would be like the Internet itself: more efficient—more
nimble—more able to react promptly to a rapidly chang-
ing environment and, at the same time, more open to
meaningful participation by more stakeholders, devel-
oping policies through bottom-up consensus. It was also
expected that such an entity could be established, and be-
come functional, faster than a multinational governmen-
tal body.86

As ICANN itself concedes, the results of this more “nim-
ble” nongovernmental approach to date are “mixed.”87

Critics argue that as an NGO, it lacks the accountability and
legitimacy that is required to effectively govern the Inter-
net.88 For example, a bipartisan group of four congressional
leaders wrote in 2002 that “we believe ICANN now lacks
the legitimacy needed to guide an international consensus
body.”89 ICANN President Lynn conceded that the existing
private structure “left ICANN isolated from the real-world
institutions—governments—whose backing and support
are essential for any effective global coordinating body to
accomplish its assigned tasks.”90

ICANN does include a Governmental Advisory Commit-
tee consisting of representatives of national governments to
provide advice on policy issues. However, Lynn concluded
that this limited role for governments was inadequate to “ef-
fectively [integrate] . . . the views or the influence of govern-
ments.”91 Agreeing with much of its president’s assessment,
the ICANN Board concluded in 2002 that “a purely private
organization will not work” and recommended structural
changes to provide for greater governmental input into
ICANN decisionmaking.92 There has continued to be a

growing chorus of calls for an even greater governmental
role in ICANN.93

The beginning of the end of ICANN, or at least to its be-
ing put under tighter governmental control, may be found in
the June 2005 report of the Working Group on Internet Gov-
ernance established by the U.N. to provide recommenda-
tions on future global governance of the Internet.94 The re-
port concluded that “[t]here is a lack of a global mechanism
for participation by Governments, especially from develop-
ing countries, in addressing multisectoral issues related to
global Internet policy development.”95 Recognizing a “vac-
uum within the context of existing structures,”96 the report
proposed several options for international governance mod-
els, none of which gave much recognition or role to
ICANN.97 It seems that it may be just a matter of time before
ICANN morphs into, or is largely replaced by, a new gov-
ernment-run global Internet governance institution.

A related controversy is the scope of ICANN’s powers
and actions, including its policymaking authority. There is
broad agreement that because it is nongovernmental,
ICANN should not decide policy issues. As ICANN’s first
chairwoman stated, “ICANN does not ‘aspire to address’
any Internet governance issues; in effect, it governs the
plumbing, not the people.”98 ICANN itself states that its
jurisdiction is limited to “technical coordination” and does
not extend to broader policy areas such as the rules for fi-
nancial transactions, online privacy, controls on Internet
content, spam control, or data protection.99 Yet, it acknowl-
edges that “[m]any of the technical co-ordination func-
tions it performs have public policy implications.”100

ICANN’s own Committee on Evolution and Reform con-
cluded in 2002 that “there is not any more a legitimate de-
bate over whether ICANN has a role in policy develop-
ment and implementation. It does.”101 For example, the de-
cisions on whether to grant the Palestine Authority’s re-
quest that ICANN issue a new country code domain for
Palestine, whether to deny the request for a new .xxx top-
level domain for adult-oriented material, and how to resolve
trademark disputes about domain levels all clearly invoke
policy issues.102 As one commentator noted, “ICANN’s ex-

NEWS & ANALYSIS12-2006 36 ELR 10939

84. Esther Dyson, Whose Domain Is It Anyway?, Wall St. J., June 17,
2002, at A18.

85. ICANN, Working Paper on the Policy-Development Pro-

cess 1-2 (2002), available at http://www.icann.org/committees/
evol-reform/working-paper-process-07may02.htm; see also
ICANN, Fact Sheet, http://www.icann.org/general/fact-sheet.html
(last visited Sept. 18, 2006) (“ICANN’s independence enables rapid
response to changes within the commercial, technical and geopo-
litical landscape of the Internet . . .”).

86. Stuart Lynn, ICANN—The Case for Reform (Feb. 24, 2002),
http://www.icann.org/general/lynn-reform-proposal-24feb02.htm
(last visited Nov. 1, 2006).

87. ICANN, Fact Sheet, supra note 85.

88. Jonathan Weinberg, ICANN and the Problem of Legitimacy, 50
Duke L.J. 187, 212-17 (2000); Simon Garfinkle, The Net’s Fal-
tering Democracy, 106 Tech. Rev., Mar. 2003, at 30.

89. Letter from Reps. W.J. “Billy” Tauzin, John D. Dingell, Fred Upton,
and Edward J. Markey, to Hon. Donald L. Evans, Secretary of
Commerce (June 20, 2002), available at http://lists.essential.org/
pipermail/random-bits/2002-June/000899.html.

90. Lynn, supra note 86.

91. Id.

92. ICANN, Announcement: ICANN President Recommends a Road-
map forReform (Feb.24,2002),http://www.icann.org/announcements/
announcement-24feb02.htm (last visited Aug. 18, 2006).

93. Michael Geist, Public’s Role in Net Governance Threatened,
Globe & Mail, June 13, 2002, at B21.

94. Report of the Working Group on Internet Governance

(2005), available at http://www.wgig.org/docs/WGIGREPORT.
pdf.

95. Id. at 6.

96. Id. at 10.

97. Id. at 13-16.

98. Letter from Esther Dyson, Chairwoman, ICANN, to Ralph Nader
and James Love (June 15, 1999), available at http://www.icann.org/
correspondence/dyson-response-to-nader-15jun99.htm.

99. ICANN, ICANN Information, http://www.icann.org/general/ (last
visited Sept. 18, 2006).

100. ICANN, The Internet Domain Name System and the Governmental
Advisory Committee (GAC) of the Internet Corporation for Assigned
Names and Numbers (ICANN), http://gac.icann.org/web/about/gac-
outreach_English.htm (last visited Sept. 21, 2006).

101. Committee on ICANN Evolution and Reform, ICANN: A Blueprint
for Reform (2002), http://www.icann.org/committees/evol-reform/
blueprint-20jun02.htm (last visited Sept. 21, 2006).

102. See Wired News Report, Palestine Wins Internet Home, Wired News

Service (Mar. 23, 2000), http://www.wired.com/news/politics/
0,1283,35151,00.html (last visited Sept. 21, 2006); Weinberg, supra
note 88, at 216.

Copyright © 2006 Environmental Law Institute®, Washington, DC. reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.



ercise of authority looked, walked, and quacked like public
regulatory power.”103

Many commentators have expressed concern that the role
of ICANN will expand gradually (mission creep) to include
policy issues such as control of Internet content or limiting
access to some Internet users, which they assert is inappro-
priate for a private entity.104 Other critics express a related
concern that given its limitations in terms of accountability,
ICANN is unable to effectively manage the policy issues re-
lating to the Internet that urgently need to be addressed:

Internet governance policies strike at the core of free
speech, privacy, and a competitive marketplace. ICANN’s
seeming inability to address these issues in an account-
able, transparent, and timely manner has alienated some
of its strongest supporters, opening the door to the pros-
pect of major changes to the global Internet landscape.105

Another controversy about ICANN has been its alleged
lack of transparency, openness, and opportunity for public
participation.106 ICANN briefly experimented with direct
elections of a subset of its Board of Directors, but dropped
that initiative based on low voter participation and other
problems.107 More fundamentally, there is an inconsistency
between ICANN’s purported narrow mission of technical
management of the Internet and the goal of a more demo-
cratic, open, and accountable governance of the Internet.108

As one scholar has commented:

ICANN’s complex hybrid structure is the root of its le-
gitimacy problem. Rather than being chosen as the struc-
ture most able to manage the [domain name and address-
ing system], or to achieve the principles of openness and
representation, ICANN’s structure was a compromise in
the worst sense of the word. The designers attempted to
blend the best parts of a corporation, a standards body,
and a government entity, but they ended up with a struc-
ture that does not carry the legitimacy of authority or ef-
fectiveness of any of its component parts.109

Despite the many problems and criticisms that ICANN
has encountered, and its uncertain future role, there are some
positive lessons from the ICANN experience. ICANN’s
structure and function has evolved over the first eight years
of its existence, in part in response to some of the concerns
and criticisms expressed above.110 This flexibility and
adaptivity in both its organization and mission is an impor-
tant requirement for an international governance model for a
rapidly evolving technology such as the Internet or nano-
technology. Moreover, ICANN has established a number of
subsidiary bodies and advisory committees as part of its
overall governance structure, providing a model for incor-

porating the views and contributions from different sectors
of society.111

Notwithstanding these modest positive lessons, the bot-
tom line of the ICANN experience is that a purely private
NGO lacks the legitimacy to make regulatory policy at the
international level for a rapidly evolving technology such as
the Internet or nanotechnology.

IV. Toward a Framework Convention 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 over upcoming
decades, the flexibility provided by an FC is essential for
any regulatory response. An FC for nanotechnology would
put in place an institutional and procedural structure capable
of responding in a prompt, internationally harmonized, and
official manner to any new nanotechnology risk, crisis, or
incident that emerges in the future. Moreover, an FC consti-
tutes a commitment to incremental regulation, again a nec-
essary approach to a technology that is expected to evolve in
significant and unforeseen directions in the future. Finally,
the FC-protocol approach may allow state leaders to engage
internationally on nanotechnology issues and explore possi-
ble regulatory approaches that differ from historical domes-
tic approaches. The FC-protocol approach may well be the
optimal instrument to satisfy the four regulatory require-
ments identified at the outset of this Article—that any
regulatory response be adaptive, innovative, international,
and official.

The case studies summarized above further support the
concept of an FC for nanotechnology and offer insights into
the potential form and content of such a convention. For ex-
ample, just as scientific uncertainties were a primary imped-
iment to negotiation of an international agreement on cli-
mate change, uncertainty about future nanotechnology
products and risks is likely to be a significant obstacle to any
international nanotechnology agreement.

112 By putting in
place a framework agreement that is largely institutional
and procedural, with few initial substantive requirements or
commitments, some of this reluctance based on uncertainty
can be overcome. Like GATT, by starting off modestly and
with agreement on some broad principles and the establish-
ment of a negotiating forum, a nanotechnology FC can
evolve into a progressively more effective, respected, and
powerful agreement over time.

Equally important, FCs in areas of technical uncertainty,
such as the UNFCCC, put in place procedures for devel-
oping, sharing and assessing scientific information, ad-
dressing the problem of uncertainty itself. Once the insti-
tutions are in place, there is a process for efficiently nego-
tiating substantive requirements once the science has
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identified real risks requiring regulation. Consider the fol-
lowing observation about some previous international envi-
ronmental agreements:

[W]hen both the [U.N. Economic Commission for Eu-
rope] Long-Range Transboundary Air Pollution Con-
vention (LRTAP) and the Vienna Convention for the
Protection of the Ozone Layer (Vienna Ozone Conven-
tion) were adopted, some states remained unconvinced
of the need for action. Nevertheless, even skeptical states
acquiesced in the adoption of these conventions, since
the conventions did not commit them to any specific
measures. Later, when the scientific evidence became
stronger, protocols could be adopted more quickly, since
the framework conventions had cleared away many of
the preliminary procedural and institutional issues.113

The main lesson from the ICANN experiment is that a
private, nongovernmental entity lacks the legitimacy to
make policy for or regulate a technology. An active, offi-
cial government role is essential to provide credibility to
both regulated parties and the public. Prof. Jay Kesan, in
his analysis of ICANN, concluded that the minimal gov-
ernmental involvement in an effective international tech-
nology governance system should include “setting mini-
mum baseline standards for rights and regulations, pre-
venting the capture of private regulators through meaning-
ful oversight, increasing the participation of firms in pri-
vate regulatory initiatives, and also serving as the enforcer
of last resort.”114 Asimilar set of government roles are likely
to be indispensable for any international regulatory system
for nanotechnology.

Of course, the need for a leading government role does
not exclude the possibility of a hybrid system in which pri-
vate institutions play some role.115 In the case of nanotech-
nology, a number of countries, including Australia, Japan,
the United Kingdom, and the United States, have independ-
ently come to the conclusion that some form of voluntary in-
dustry product stewardship program is likely to be the most
effective at this early stage of nanotechnology develop-
ment.116 Legitimating, implementing, and supporting a uni-
form transnational industry product stewardship program
pursuant to an FC on nanotechnology could provide much
greater consistency and effectiveness than a patchwork of
different national programs, especially for multinational
companies. To provide the assurance and public perception
of effectiveness, however, such a system should be struc-
tured and promoted as a government-industry partnership
rather than as a purely self-regulatory program. The roles
of national governments in such a program, operating un-
der the FC, would be to negotiate minimum program re-
quirements with industry, implement a company report-
ing system, and oversee implementation of the program
by companies.

An FC on nanotechnology could also include an intergov-
ernmental scientific advisory committee based on the IPCC
model. Arecent review of the literature and precedents iden-
tified the following functions for such bodies: “producing

policy-relevant information, compiling assessments on the
status and trend of the environment, identifying research
priorities, outlining assumptions, uncertainties, and con-
flicting views, and suggesting response options for the
treaty’s implementation.”

117 Many of these functions could
be assigned to a scientific advisory committee established
under a nanotechnology FC. Such a committee could pro-
vide periodic, official assessments of the status of scientific
developments in the field, what is known and not known
about the risks from specific nanotechnology products and
applications, and the current best practices for control of
nanotechnology risks.

Key components of effective scientific advisory commit-
tees, all of which would be facilitated by an FC, are that they
are both international and governmental. As one scholarly
analysis of such bodies recently observed:

Global membership of the scientific advisory body in
particular, as well as a government component, promote
the acceptance of its results by States, an aspect itself
central to the input of scientific information. Communi-
cation between the scientific advisory and decision-
making bodies, taking the form of submitting requests
for information, presenting reports and subsequently al-
lowing for questions and answers, and convening joint
meetings between the bodies’ Bureaux, ensures the pol-
icy-relevance of the information produced.118

Another important aspect of an FC for nanotechnology is
that it should be as transparent to the public as possible. One
of the critical flaws in the operations of ICANN was that it
was perceived to have very limited transparency, which in-
creased distrust in the organization’s substantive decisions.
In contrast, the UNFCCC was one of the first international
agreements to grant observer status to NGOs and other
nongovernmental entities, an innovation that has helped to
build its reputation and credibility with interested parties.
The EU WFD goes even further, demanding not only trans-
parency (a passive attribute involving only visibility to the
public), but also consultation with members of the public at
large and active involvement by stakeholders with concrete
interests in the area. The WFD’s provisions and the guid-
ance document on public participation set out clear ratio-
nales for why transparency and meaningful public partici-
pation would be important components of an FC in a poten-
tially controversial area such as nanotechnology, as well as a
range of procedures by which transparency and participa-
tion might be implemented.

119

A number of other procedural and structural measures
could be included in a nanotechnology FC. A national re-
porting scheme like that in the UNFCCC that requires each
party to collect and publish data on its domestic actions would
be very useful for charting future regulatory directions. Like
the other FCs discussed above, a nanotechnology FC could
also include provisions for education, training, and public
awareness, and perhaps even technology transfer.

A final structural suggestion for an international FC on
nanotechnology is that the agreement should provide for the
innovative use of advisory committees and task forces to
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further the overall effort. One of the more successful aspects
of ICANN was its use of such subsidiary entities to channel
the concerns of specific users and groups into the decision-
making structure. A nanotechnology FC could include, for
example, working groups or task forces on occupational is-
sues, environmental issues, food applications, and nano-
medicine, to name just a few. Given the key cooperative role
that industry must play in the effective governance of nano-
technology, it might also be constructive to include an in-
dustry advisory committee—the converse of the way
ICANN solicited governmental input through its Govern-
mental Advisory Committee.

While the concept of an FC for nanotechnology may
seem far-fetched on first impression, such an agreement has
much to offer. In fact, because of the early development sta-
tus of nanotechnology, with no obvious problems to date,
this technology may be easier to regulate at the international
level than other environmental problems. For example, in-
ternational regulation of global warming represents a more
controversial challenge than nanotechnology because it re-
quires substantial costs and changes in a broad range of reg-
ulated industries, involves nations with very different inter-
ests and incentives—for example, oil-producing nations
versus low-lying island nations—and requires allocating re-
sponsibility for past actions such as carbon emissions.120

Similarly, GATT required nations to sacrifice protected and
entrenched economic activities to the global playing field of
trade, creating strong domestic opposition to freer trade by
affected interests. In contrast, because nanotechnology is so
new, regulation would be primarily prospective and would
not require changes in long-established activities or any al-
location of responsibility for past actions. Moreover, while
developing and developed countries may have some differ-
ences in priorities and goals with respect to nanotechnology,
the differences among nations will not be as stark as in the
global warming context, as all nations generally favor the
goal of developing nanotechnology in a safe and benefi-
cial manner.

V. Conclusion

An international framework convention for nanotechnology
holds much promise for addressing the unique set of attrib-
utes and regulatory challenges associated with nanotech-
nology. By providing for an adaptive, innovative, interna-
tional, and official framework for addressing nanotech-
nology risks as they arise, such an agreement could play an
important facilitating role in the effective, safe, and equita-
ble global development of nanotechnology. The key to the
success of such an endeavor is to establish the institutional
and procedural framework before problems arise. For nano-
technology, then, the time to act is now.
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