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ThelInternational Conference on Biotechnology in the Global
Economy: Scienceand the Precautionary Principletook placein
Cambridge, Massachusetts, USA, from 22-23 September 2000. Orga-
nized and hosted by Harvard University’s Center for International
Development (CID) and the Belfer Center for Scienceand I nterna-
tional Affairs, the conference attracted over 200 participantsfrom
governments, industry, non-governmental and intergovernmental
organizations, and research and academic institutions. The conference
ispart of aseriesof eventsaddressing key policy issuesrelated to
biotechnology and globalization, with support from the Rockefel ler
Foundation. The meeting aimed to explore the policy and practical
implicationsof applying the precautionary principleinthefield of
biotechnology, specifically with regard to: practical, theoretical,
historical and cultural aspects of the principle; previous applications
ininternational environmental and tradelaw; the variousdefinitions
of theprinciple' suseininternational discussionsand negotiations;
and social, economic and political implicationsof theprinciplein
developed and devel oping countries.

Participantsmet infour full sessionsto hear keynote speechesand
presentations addressing: an overview of the principle; conceptsand
definitions; scientific and technical foundations; and arecent publica-
tion on the potential and hazards of genetically modified (GM) foods.
Participantsaso met infour parallel sessionsusing case study presen-
tationsfor discussionintheareasof: national experiences; interna-
tional experiences; policy and institutional implications; and
regulatory implications. A closing plenary reviewed thefindings of
the conference and discussed prioritiesfor futurework.

Theoutputsof thisconferencewill includeasummary outlining
next stepsand aspecial journal issue on thetopic. Thisconference
material isexpected to contributeto current effortsto develop
research activities, provide training and promote policy dialogueand
awareness on the safe use of biotechnology.

BACKGROUND
The safe use of modern agricultural biotechnology has become
one of themost contenti ousdebatesworldwide. Thereisgeneral
agreement on the need to ensure the saf ety of biotechnol ogy products

through effectiverisk assessment, management and communication.
However, countriesdiffer on how to reflect these measuresin public
policy and decision-making. Somerequirethat "sound science" be
used asabasisfor restricting tradein productsthat pose athreat to the
environment and human health. Others, however, arguefor " precau-
tionary measures' that allow policy action to betakenin the absence
of full scientific certainty.

In 1992, the United Nations Conference on Environment and
Development (UNCED) adopted Principle 15, which statesthat
“wheretherearethreats of seriousor irreversible damage, lack of full
scientific certainty shall not be used asareason for postponing cost-
effectivemeasuresto prevent environmental degradation.” A version
of thisprinciplewasrecently incorporated into the Cartagena
Protocol on Biosafety under the Convention on Biological Diversity,
generating significant debate during its negotiation and over itsfuture
interpretation. | ssuesregarding the preci se meaning, scope, context
and application of the precautionary principlewill continueto draw
attention and create controversy, especially at theintersection of inter-
national trade and environmental management.

REPORT OF THE CONFERENCE

OPENING PLENARY

SaraSievers, Center for I nternational Development (CID),
Harvard University, opened the meeting, noting CID’swork inthe
areaof science and technology. Sheintroduced Calestous Juma, CID,
asthemeeting’s Chair. Jumahighlighted how this conference builds
onasimilar meeting held in September 1999 on the general topic of
biotechnol ogy and the global economy. Hecited significant interestin
understanding the rel ationshi p between globali zation processes and
scientific progress, with special attention to biotechnology andits
socioeconomic and political implications. He noted that the notion of
uncertainty isacentral overriding factor encompassing three of the
key areas highlighted by thelast conference—environmental safety,
safety for human health and the saf ety of socioeconomic systems.
Within this context of uncertainty, he stated that no general agreement
existsonwhat the precautionary principle meansor how it isapplied
in different socioeconomic and cultural systems. Jumaexpressed
hopethat this meeting could help create acommon language and
vocabulary, and queried whether the principle servesasanew
perspective on uncertainty or whether it complements existing
approaches. Hefurther noted that the meeting woul d address national
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and international experienceswith the precautionary principleandits
formulation, aswell astheultimateimplicationsfor policy, institutional
and regulatory systems.

Jeffrey Sachs, CID, stressed the need to integrate scientific and tech-
nological issuesinto global economic development, noting that most
proposed economic strategiesfocuson "globalization” per se. He stated
that the growing gap between rich and poor countriesisdueto the
increasing dividein technological capacity. Inthisregard, poor coun-
triesgenerally lack systems promoting domestic innovation and are not
adequately adopting and adapting to technol ogiesdevel oped in the
industrialized world. He stated that biotechnology isstill initsinfancy
andthat it will continueto grow, especially since poor countrieswill
need agro-biotechnol ogy to feed growing populations. Responding to
the notion that biotechnology isonly for rich countries, he noted the
nature of scienceistofollow the market. He said the potential risks of
biotechnol ogy should be assessed individually for devel oped and devel -
oping countries, since devel oped countries should not determine what
areacceptablerisksfor developing countries. Inthisregard, he noted
the need for capacity building to evaluate theserisks.

Sachsstated that the precautionary principleisessentially arisk
assessment tool, and that if thereare no externalities, thenindividuals
should be ableto managetheir ownrisks. He proposed that 1abeling
could beapotentially useful mechanism. He also suggested the need
for: delivery assessment tolook at biotechnology’snet effects; risk
evasion frameworksto eval uate whether theloss of atechnological
applicationismore painful than itsgains; investing in abetter under-
standing of biotechnol ogy; decentralized decision-making; and using
independent scientistsand peer reviewsto evaluaterisks. In closing, he
suggested that while the political debate over biotechnology may
continuein Europe, thefuror will subside el sewheregivenitsgeneral
adoptionintheUS, China, Indiaand increasingly in Latin America. He
noted therel uctance to adopt the technology in Africa, mainly dueto
Europe’sinfluence and donor role, but believed that overall thetech-
nology will continueto grow.

John Holdren, Belfer Center for Science and International Affairs,
Harvard University, presented relevant comparisons between thetheo-
retical application of the precautionary principlein biotechnology and
hisexperiencewith comprehensiverisk assessment and management of
alternative energies. Hecritiqued the Wingspread formul ation of the
precautionary principle, which statesthat when an activity raisesthreats
of harm to human health or the environment, precautionary measures
should betaken evenif some cause and effect relationshipsare not fully
established scientifically. He noted that it: offerslittle guidance onthe
kinds of measuresto betaken and the specific costsand risksinvolved;
congtitutesa* prescription for paralysis’; and placeshealth and environ-
mental val uesover economic ones. He noted that difficulties of
managing risksin society start with deciding how much and what kinds
of caution should be exercised under conditions of uncertainty.
Discussing hazard assessment, communi cation and management, he
enumerated rel evant components, including, inter alia: valuesof harm,
expectation of harm, maximum val ue of harm, distribution, resistance
toremedy, uncertainty and therole of potential victims. Pitfallsin
hazard comparisons might include: non-comparabl e benefitsand costs;
narrow or inconsistent boundaries of analysis; mixing average and
marginal hazards; illusory perceptions; preoccupation with quantifica-
tion; and hidden valuesinherent in decisions made by technical experts
confusing hazard assessment with hazard management.

Drawing from other sectors’ experience, he noted that the propo-
nentsof nuclear energy had undermined their own credibility by
asserting that no risk existed. In voicing opposition to potentially
harmful practices, he encouraged support for establishing alternative
methods. He a so advocated that extraordinary risksbe entertained only
in exchangefor indispensable benefits, and that aregime of restraint,
evenif imperfect, ispreferableto acomplete absence of restraint. He
emphasi zed the need for multipleinformation sources, maximization of
public confidence, reliance upon NGO input, and separate and indepen-
dent government institutions. He expressed concern over theincreasing
prevalence of academic and industrial partnerships, which bringinto
guestiontherol e of independent science. He called for cost-benefit
analysisof such efforts.

OVERVIEW OF THE PRECAUTIONARY PRINCIPLE

CalestousJuma, CID, facilitated discussion on thissession
addressing the originsand evol ution of the precautionary principle.

Panelists: Konrad von Moltke, I nternational I nstitute for Sustain-
able Development, highlighted theimportance of “institutions,” as
distinguished from “ organizations.” He stated that precautionisan insti-
tution of governance and that such institutionsare the building bl ocks of
society serving asthe“rules of thegame” used to makedecisions. He
emphasized that the scientific basisof all modern environmental policy
involves some degree of uncertainty, and that governance proceduresto
addressthisuncertainty are essentially theinstitutions of precaution. He
noted that theinternational debate on the precautionary principlehas
thusfar largely ignored thisinstitutional dimension, andin considering
the precautionary principle, he supported effortsto better understand the
institutions of precaution through which governments move from
scienceto policy. He stated that such aninstitutional analysisshould
account for the public policy differencesacross countries, highlighting
theinstitutional differencesamong OECD countries, sub-Saharan coun-
triesand international ingtitutions.

Von Moltke pointed out that some devel oping countriesand interna-
tional institutions must make decisionsfrom apoint of ignorance,
noting that even with scientific data, governmentsare still faced with
uncertainty. He highlighted several international treatiesincorporating
someform of precaution (e.g. European Convention on Long Range
Transboundary Pollution, fisheries agreements, the Cartagena
Protocal), while noting that some had not operationalized the principle.
Healso noted that Article XX of GATT, which includes environment-
related exceptionsto GATT rules, waswrittenin the 1940s at atime of
scientific uncertainty, and isinadequate for dealing with conflicts
coming beforethe WTQO today. He concluded that an institutional
approach will help reveal how the precautionary principle or approach
isemployed in countriesactively engaged in devel oping environmental
policies. He noted that recognition of differencesininstitutional struc-
turescan result in different answersto identical questions.

Carolyn Raffensperger, Science and Environmental Health
Network, supported application of the precautionary principleand
underscored the unprecedented and potentially catastrophic present
magnitude of human-induced change on theland. Sheidentified
common elements of the principleininternational treaties, including
threat of harm, lack of scientific certainty and action to prevent harm,
whilealso noting itsexpression in both active and passive formul ations.
She cautioned against confusing precautionary action with the precau-
tionary principle. Shelisted other elements modifying theprinciplein
international agreements, including cost effectiveness, rectification of
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environmental damage at the source, the polluter pays principle, coop-
eration inimplementing commitments and inclusion of improvement
effortsin management frameworks.

To operationalizethe principle, Raffensperger proposed four provi-
sions: peopl € sduty to take anticipatory action; burden of proof onthe
proponents of atechnology; examination of afull range of aternatives;
and open, informed and democrati ¢ decision-making, including affected
parties. She highlighted the principle’ suse asabelief, regulatory tool
ethical directive and overarching principle, and suggested that the prin-
ciplebeintegrated within theformation of research agendas as opposed
to at theend of aproduct’s pipeline, which would significantly alter
economic implications. Regarding the approval of new technologies,
Raffensperger suggested using ongoing monitoring activities, perfor-
mance bonds and alternatives assessment. She concluded by noting,
inter alia, that the principle: isnot optional in view of the magnitude of
potential damage; requires more and different science; employsethics,
aswell asscience; andisnow apublic aswell asan academic debate.

Discussion: Questions concerning thelicenseto invokethe precau-
tionary principlewhen thethreat of harmisimagined or hypothetical
wereraised. Von Moltkesaidit would be helpful to view the precau-
tionary principleas“embedded” in other institutions, noting their inade-
quacies. Some participantscommented on judicial interpretations of the
principle, with one noting that somelegal systemscaninterpret the
precautionary principle and questionablelevelsof threat literally, and
that in Brazil thishas stalled the use of GM cropssince 1998. Several
participantsdisagreed with Sachs' commentson the EU’ sopposition to
biotechnology and lack of independent science, asserting that the EU
wasnot trying to prevent freetrade or disavow independent scientific
study and noting that the EU’ s concern for health and environmentisa
cultural characteristic. Some parti cipants requested clarification of the
ideathat the precautionary principleisnew and distinct from thetradi-
tional practice of risk assessment. Sachsresponded that he viewed the
precautionary principle asaregulatory mechanism and noted that risk
assessments are undertaken continually in decentralized wayswithin
many ingtitutions.

One participant, emphasizing the difference betweenrisk and alter-
nativesassessments, stated that risk assessment for biotechnology
should start with goalsand progressthrough afull range of options
rather than limit alternativesto afew bad choices. Sachsconcurred that
decentralized decision making isessential and noted that many different
interpretations of risk assessment exist. Several participantsadvocated
bal ancing therisks of innovation with those of stagnation. One partici-
pant raised ethical concernsabout using unproven scientific “facts’ and
representation of devel oping country needs by developed countries.
Another participant asked how the scientific community could receive
more public support, and another suggested increased spending where
public support is needed.

BOOK PRESENTATION AND DISCUSSION: PANDORA'S
PICNIC BASKET

I'n an evening dinner session, Alan McHughen, genetic engineer and
author of Pandora’s Picnic Basket/Consumers' Guideto GM Foods,
explained the process used to write the book. He noted that it is gener-
ally based on questions posed to him by the public. Henoted the
extremes on both sides of the biotechnology debate, remarking that
positions have often hinged on bad science and/or fal se assumptions.
Headded that increased public scrutiny of biotechnology isgenerally a
positive development. He stressed the need for acommon under-

standing of the precautionary principleto avoid self-serving, and ulti-
mately conflicting, methods of application. He emphasized the need to
look at the current status quo in terms of techniquesthat biotechnol og-
ical methods could replace, noting that many conventional activities
present greater threatsto the environment and human health, yet are not
subj ect to the precautionary principle.

M cHughen then compared the Canadian regulatory processfor
approving aconventionally-bred variety of flax and agenetically modi-
fied variety, noting an almost excessive burden of additional informa-
tionrequirementsfor the GM crop despiteadifferenceonly with regard
totolerance of herbicideresiduesinthe soil. Hethusargued for specific
examination of the variety of biotechnological applications, asopposed
to blanket policies, and called for clarification regarding misconcep-
tionsaround some of the alleged health and environmental effects of
GM products. He closed by noting that biotechnology and its products
areafact of lifeand the market, and that efforts should now focuson
how to moderate and minimizetheir hazards.

Discussion: Responding to aquestion about the most erroneous
assumptions encountered regarding biotechnology, McHughen cited a
common misperceptionthat existing cultivarsof plantsare“ natural,”
noting that most food products are modified in somefashionand little
remainsthat has not been altered by humans. He also highlighted the
belief that transferring genes across specieswas never intended by
nature and stated that such gene-flow isacommon, natural occurrence.
Regarding acomparison of the potential danger of biotechnology to
nuclear weapons, M cHughen replied that biotechnology issimply atool
that can be used for good or bad and that it may require more stringent
guidelinesor regulation. Responding to commentsabout developing a
better understanding of biodiversity before promoting biotechnology, he
noted that such knowledge will never be complete and that conditioning
biotechnology’s devel opment on this requirement would effectively kill
it. Discussion a so highlighted differences between the European and
North American scientific communities; theformer being more
isolated, and asaresult besieged by the public, whereasthe | atter gener-
ally maintai nsmore open communication. One participant noted that
plants, animals and even humans share many genesin common, and
that living organismshaveinternal means of keeping their genomes
intact evenin theface of genetransfer.

CONCEPTSAND DEFINITIONS

Kim Waddell, National Research Council, USA, chaired the session
outlining key conceptsand definitionsused in thediscourse onthe
precautionary principle.

Panelists: Marc Saner, Carleton University, Canada, outlined three
Western ethical traditions, focusing on: character or attitude, rulesto
guideactions (formalistic), or goalsto guide actions (contextual ). In
regulatory affairs, character ethicswould employ the best peopleto
produce the best possible science. Rules ethicswould produce aconsis-
tent framework providing abasisfor sound science. And goalsethics
would mandate flexibility inan otherwise clear framework for suffi-
ciently accurate science. |n mapping these traditionsonto the precau-
tionary principle: character ethicsexpressesthe view that an attitude of
precautionisvirtuous; rulesethicsimpliesthat we must make our
existing rulesmore stringent; and goalsethicsservesasatool to
complement balancing required to select best actions. Applied to stake-
holders, those who desire systemic change may focuson character,
those who wish to maximizetransparency and consistency might
chooserules, and “wise” decision-makerswould likely focuson goals.
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Practical implications of applying thesetraditionsto the precau-
tionary principlewould require changesto regul ation. This presentsthe
problem of uncertainty, whereit becomesdifficult to agree on character,
action may missthetarget, and goal sare uninformed. Saner suggested
either maintaining astandard approach or devel oping alternativesthat
recognizeimplicit value assumptions and the limited scope of regula-
tory science. He concluded by: asking whether there are any ethical
imperativesand aplacefor discourse ethics; citing scienceasarisk
assessment of the second order; and advocating abroad conception of
the precautionary principleasacall for changein attitude, prescription
for formalistic action and acall for contextua action to help conserve
itsideal meaning asinitially conceived.

Julian Morris, Institute of Economic Affairs, United Kingdom, gave
abrief history of “risk,” noting that taking risks can be beneficial and
that all human activity entails some element of risk. He stated that one
should not attempt to eliminate risk, but should instead aimto strikea
bal ance between riskstaken, acknowledging that somerisk should be
avoided (e.g. nuclear war). The question that should be asked is* how
dowemake decisionson risksthat are uncertain? He stated that most
definitionsof the precautionary principlefall into two broad classes:
strong —take no action unlessyou arecertain that it will do no harm;
and weak —lack of full certainty isnot ajustification for preventing an
action that might be harmful. He noted that governments have generally
employed theweak version. For example, he said that despite scientific
uncertainty, the EC banned hormones used for animal growth promo-
tion onthegroundsthat "their safety hasnot been conclusively proven.”
By contrast, consumersand environmental NGOs havetypically
employed thestrong formulation to justify their demandsfor restric-
tionsand bans. He quoted Greenpeace’ sassertion: "Do not admit a
substance unlessyou have proof that it will do no harmto the environ-
ment." Hecriticized this mindset asleading to the damage of GM field
trialsinthe UK, which has discouraged funding of biotechnology
research.

Hehighlighted the following problemswith the definition of the
precautionary principleinthe Rio Declaration (sse BACKGROUND):
themeaning of “threat” isunclear; “ damage” needsto bedefined and
distinguished from mere* change” ; the assumption that all change (and
henceall damage) isirreversible; “ seriousness’ isasubjective concept;
and therewill always be scientific uncertainty. He suggested that the
biotechnol ogy industry needsto promote consumer confidence. In
closing, heremarked that “everyonelikes progress, but no onewants
change,” whichisacontradiction that must bereconciled.

Anil Gupta, Indian Institute of Management, discussed institutional
approachesto the management of risks, their externalitiesand how the
poorest people address such risks. He noted that the poorest people
generally liveinthe highest areas of risk and are often employedinthe
riskiest typesof activities. Households survive by taking risksand
coping with their consequences, often whileimproving their capacity to
deal with uncertaintiesin thefuture. He stressed that the precautionary
principle’ s application depends on anumber of social and other
attributes, and that different ssgmentsof society requiredifferent levels
of assurances depending on the type of technol ogy and levels of access.
He noted the need to consider whether such risksarereversible, imme-
diate, accumulative, source-identifiable, localized, insulated or recom-
binant. He called for assessment of such traitsin tailoring specific
institutional responses, discouraging blanket approaches. He contrasted
the public acceptance of GM medicines, such asinsulin, with public
concernover GM crops.

Guptaalso proposed amodel to appraisetechnol ogiesthrough cate-
goriesof access, assurances, ability and attitudes, and provided exam-
pleswithin Indiaregardinglocal application of herbal pesticidesand a
national effort to addressfaminethrough theintroduction of hybrid
seedsduring thegreen revolution. Healso called for afair chancefor
competing technologies, voicesand visions of thefuture. He closed by
stressing the need tointegratethe six-“Es’ (ethics, efficiency, excel-
lence, environment, equity and education) into risk assessment and
management.

Discussion: One participant asked Saner why risk identificationis
not ascientific task, and why transparency ismorecritical tolessdevel-
oped countriesthan to devel oped ones. Saner replied that hewanted to
separatefactsand value, noting scientistsarenot always qualified to
make value judgmentsregarding the environment and high level s of
risk assessment. He said transparency isimportant for everyone, but he
wasreferring specifically to devel oping country government officials.
Another asked whether institutional frameworks dictatelevelsof risk,
advocating building conflictsof interestsinto the system to avoid
falsely elevating the virtuous aspects of histheory. Saner agreed, saying
hewanted to show threeindependent options, their distinctionsand
interconnectedness without dictating ahierarchical framework.

Regarding the debate between precaution and innovation, one
participant suggested that scientistsand economists should collaborate
to build modelsonrisksfor more effective and objective eval uation.
Saner responded that scientists and economists agreethat risk manage-
ment isval ue-laden and that hidden val ue assumptions must be under
thecontrol of managers, not technicians. When asked about compari-
sonsof aternativesand specific scientific qualitiesand protocol s (peer
review, control, transparency) that would improve decision-makers
ability to judge science, Saner responded that thiswas hard to formalize
and often entailed errorsand faulty methods.

A participant asked Julian M orris about hiscomment regarding the
shift in debate on genetically modified organisms (GMOs) in Europe.
Heresponded that those who woul d benefit from GM Oswould bring
about achangein views. Another cautioned against oversimplifying the
debate, noting thereal dangersof improper use, theresistance presentin
farming communities, and the structure of intereststhat influences
public perception. One participant objected to Morris commentson
NGOs, noting that most have been calling for better scienceand raising
valid concernsabout gene-flow, transmutation, and unintended conse-
guences. Morrisresponded that he had wanted to highlight concerns
about fundraising, suggesting that some NGOs shifted their focusfrom
environmental to consumer issuesto raise public fearsand thereby
mobilizefunds.

SCIENTIFIC AND TECHNICAL FOUNDATIONS

Andrew Spielman, Harvard School of Public Health, facilitated the
discussion in thissession addressing scientific and technical founda-
tionsof precaution asused in risk management.

William Leiss, Royal Society, Canada, discussed “risk controversy,”
highlighting thefollowing common features: knowledge gaps; distrust
of those who perform scientific research, with lesstrust for industry and
increasingly lesstrust for governments, and moretrust in NGOs; diffi-
culty in handling problems of uncertainty; intensivedispute over risk
assessment data; spin-doctoring; and poor risk communication, where
no onetakesresponsibility for ensuring that the publiciswell informed.
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Hechallenged the group to find away to makerisk controversy socially
useful, thereby ensuring atransparent processwherethe public can
reach informed decisions.

Heillustrated two examplesregarding therole of scientistsin
addressing risks and the precautionary principle: themonarch butterfly
study, where many scientistsnoted flawsin such studies; and the case of
pesticides, where some scientists, who previously asserted their safety,
later sought their elimination. He noted that thisreflected afundamental
question about the credibility of scienceand itspushfor GMOs, and
wondered whether biotechnology isat the same point where pesticides
technology wasin the 1950s.

Klaus Ammann, University of Bern, stressed three central themes:
peopl e should be able to decide which technol ogy they want to adopt;
progressisnot awaysfound in new technol ogies; and corporateand
eco-imperialism should be avoided. He noted preferencefor theterm
precautionary approach over precautionary principle, as* approach”
reflectsan iterative planning process adaptabl e to changing needsand
conditions. He noted different kinds of knowledge (factual, deontic,
explanatory, instrumental and conceptual), asserting that no single actor
hasall relevant knowledge.

Ammann then listed four problematic tendencies of the actors
involved inthe current debate on biotechnology: industry peopletendto
liveinacorporate atmosphere of euphemism and perfection, prefer
deontic knowledge and have difficulties understanding external criti-
cism; scientistsare often naive, believing in factual knowledgealone,
and mani pul ate non-scientists by selecting appropriatefacts, some
NGOshave evolvedinto powerful protest industriesand are not inter-
ested in science; and the public often does not know whom to believe
and does not understand that criticism and acceptance of biotechnology
isademanding cultural process.

Hecalled for acomparison of biotechnology with organic, inte-
grated and classi ¢ farming practices and suggested that biotechnology:
evolvetowards precise applications, adapted to thelocal needs of
farmersand the environment; eliminate gene-flow where necessary; and
attempt to mimic biodiversity’snatural processes. He concluded by
calling for afocus on the advantages of all farming technol ogiesand
their potential integration.

Gary Marchant, Arizona State University Collegeof Law, USA,
argued that the precautionary principleisthe®wrong” answer tothe
“right” question of how to prevent harm to human health and the envi-
ronment beforeit occurswhile recognizing theinherent uncertainty in
predicting risks. He stated that the precautionary principleisareac-
tionary responsethat neglectsjudgment of substantive meritsand inher-
ently contains many dimensions of risk that should berecognized. He
noted that risk assessment has historically dealt with the ambiguitiesof,
inter alia, degreeand level of risk, datarequirementsfor demonstrating
safety, risk trade-offsand type of action required. Until thereisagree-
ment on these ambiguities, he stressed that there cannot be consensus
onthe precautionary principle.

Henoted that theintentional ambiguity of the precautionary prin-
cipleisdesigned to challengethe status quo of political power, ideology
and environment. In asking who decideswhat aword means, heidenti-
fiedtwo levelsof arbitrariness: to which problems doesthe precau-
tionary principleapply, and when applied, what doesit actually mean?
Stating that US courtsareguilty of arbitrary and capriciousreview, he
called for determinate binding standards based on criteriadefining how
clear an agency must be to be understood. Without alimiting principle,
hesaid, resultscan become absurdly restrictive.

Discussion: One participant criticized thoseinvoking the principle
tocall for atotal ban of DDT, asthey fail to appreciate DDT’s contribu-
tionsin controlling malaria. He asserted that the principleisusually
invoked by dlitesinrich countries, whichisaform of eco-imperialism.
Ammann asserted that factual knowledge of biotechnology al oneisnot
enough. Noting that the publicis often misinformed, Ammann proposed
concentrating on minimum standards of risk instead of public determi-
nation of acceptablerisks. Another participant said that the precau-
tionary principlewould not work inthe US, givenitsgovernment and
policy structure, even thoughit could work in Germany and perhapsthe
rest of theinternational community. It was al so suggested that the
biotechnol ogy industry was prospering based on theignorance of the
public. Others suggested promoting cultural acceptance of institutions
that promote bi otechnol ogy and the precautionary principlerather than
acceptance of thetechnology itself.

PARALLEL SESSION: NATIONAL EXPERIENCES

Michael Fisher, Massachusetts|nstitute for Technology, USA, facil-
itated this session on the presentation of case studiesand national expe-
rienceswith risk assessment, management and the precautionary
principle.

Panelists: Luiz Antonio Barreto de Castro, Brazilian Enterprise of
Agricultural Research, illustrated Brazil’scomplex history of biotech-
nology and biosafety. He emphasi zed that new technol ogies soon will
only belimited by those boundaries set by regulatorsand ethicists.
Noting theincreasein biosafety regulations, he described acomplex
web of interactions and consequencesthat reached beyond biosafety
issuesto include worldwide agrochemical markets, noting that the
global fertilizer market isrising while herbicide useisdeclining, which
affectsdecisions made about GM crops. The Brazilian biotechnology
industry has seen an increasein patents, enactment of patent laws
limiting technol ogy, aban on commercial use of biotechnology since
1998 by the National Technical Biosafety Commission (CTNBio), and
acquisition of seed companiesby genecompanies. TheCTNBiIois
operating itsrisk assessment and monitoring strategiesat an experi-
mental and commercial level, using the precautionary principlein
authorizing field releases on transgenics.

He stated that PROGENE, the genome program of the Brazilian
environmental agency EMBRAPA, will operate asanetwork for the
identification, characterization, transfer and expression of genesfor
agriculture. He emphasi zed that the precautionary principlein Brazil is
taken literally by judges, so that no supporting scientific evidenceis
necessary, and the argument that moretesting is necessary isalways
effective. Asjudges can alwaysfind scientistswho disagree, he stressed
that theissueisnow political. Noting that such criticism of GMOsisso
disproportionate, he asked who ultimately benefitsfrom delaying plant
biotechnol ogy.

Responding to aquestion on the problem of distribution, de Castro
replied that Brazilian agribusiness must produce morethan they actu-
aly useon the same amount of arableland in order to meet demands,
noting that sciencewill not resolve socia problemsingeneral. Another
asked whether someonein Brazil could put up abondin order to tempo-
rarily lift the biosaf ety injunction, asin common law systems. The
responsewas no.

Aarti Gupta, YaleUniversity, USA, presented her field study on
precautionary decision-making for biosafety inIndia. Her maintheme
wasthat despitetheinclusion of precautionary decision-makingin the
CartagenaProtocol, therelevance for devel oping countries of precau-
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tionary decision-making for biosafety remains under-examined. High-
lighting the Indian Environmental Protection Act (1986), under which
LMOsareregulated, she suggested that language on regulation of
substancesthat “may beor tend to be” injuriousto the environment
could be construed as precautionary. She noted that despite India’sstrin-
gent biosafety regulations, they have not been fully tested asnoLMO
for usein agriculture hasbeen commercialized.

Shedistinguished the status of transgenic crop field-testing between
the private sector and the public sector, and gave examples of the status
of transgenic cropsin contained use. Shethen elaborated on theinstitu-
tionsof the decision-making process and suggested that decision-
making criteriafor biosafety are based on “ sound science” aswell as
“socioeconomic considerations.” She stated that theinformation gener-
ated inrisk assessment isvery similar to other national and international
modelssuch asintheUS, OECD and WHO. She submitted that efforts
to draw boundariesaround decision-making criteria, such asthose
contained inthe CartagenaProtocol, will havelittle practical conse-
guencesintheIndian context.

She noted that biosafety dataisgenerated by the private sector and
provided to public regulators, who are themsel ves scientistsengaged in
transgenic research, and that there arestill concernsabout sharing
confidential information and the credibility of data. She also high-
lighted the crosschecksin the bi osaf ety governance, monitoring and
evaluation committee.

John Mugabe, African Centrefor Technology Studies, Kenya, gave
anoverall assessment of biotechnology development in Africa, noting
that many African countriesdo not havethetimeor choicesto reduce
scientific uncertainty. He said the debate on perceptions of risk and
precaution assumesthat society perceivesrisk in ahomogeneousway.
He observed that the debate has confused products of biotechnology
with the system through which they are distributed, and that addressing
food production in most African countriesrequirestechnological as
well asstructural solutions.

Heidentified variouslevelsof biotechnology developmentin
different countries: low levelsof field testing are being donein Ghana
and Nigeria; Zambiaand othersare not investing in biotechnol ogy but
areattracting foreign testing; and countrieslike Tanzaniahave no
investment in biotechnology. South Africahas seen achievementsin
biosafety, biotechnology risk assessment, and institutionsfor risk
assessment invoking the precautionary principle. Tanzaniahas passive
regulatory measures, while Egypt and South Africainclude policies
addressing the precautionary principle. He stated that countries
investing in biotechnology can move fromthe precautionary principle
to other regulatory policies, and South Africa, Egypt, Kenyaand
Zimbabwe have science-based risk assessment that includeslocal
inputs. He stressed the point that countriesabletoinvestin GMOs have
already developed appropriate risk assessments.

Discussion: Regarding aquestion on how intellectual property
rights (IPR) allow the poor in Indiato benefit from biotechnol ogy,
Guptaresponded that the current I ndian patent law does not consider
lifeformsand product patents, although there are proposal sto amend
thislaw. It was noted that regulatory datafor GM cropsisnot aseasily
accepted asfor pharmaceuticals or agro-chemicals. One parti cipant
suggested a correl ation between countriesthat have embraced biotech-
nology and their institutional capacity to apply precaution and conduct
risk assessments. One partici pant questioned why NGOs have been
moresuccessful in blocking GM Osin placeslike Indiaand Brazil, than

inother devel oping countries. A Brazilian participant suggested that it
was because Greenpeace had successfully managed to convincethe
judiciary of the potential risk. Guptasaid that in Indiathe NGOshave
not been that successful and thisisdueto thefact that high-level
government officials support biotechnology.

PARALLEL SESSION: INTERNATIONAL EXPERIENCES

Jayashree Watal, CID, facilitated this session on the presentation of
case studies and international experienceswith risk assessment,
management and the precautionary principle.

Panelists: Piet Van der Meer, Ministry of Environment, the Nether-
lands, highlighted hiswork with Central and Eastern European (CEE)
countries seeking entry into the EU and in the process of adjusting their
regulatory frameworksto abidewith EU directives on biotechnology.
He noted that biosaf ety frameworksneed to include aregulatory frame-
work, an administrative system, decision-making proceduresand means
for information dissemination. Further, the process of decision-making
iskey toimplementing the precautionary principle and must address
three steps: assessment of whether procedural requirementshavebeen
met; risk assessment on ascientific basis; and taking adecision, which
isapolitical issue. He stated that risk assessment should addressidenti-
fication, likelihood and consequences of hazards, including worst-case
scenarios. He provided exampl es of how such amodel could work for
different types of antibiotic resistance markers.

Van der Meer highlighted the need to find acommon understanding
of theprinciple’sapplication, recognizing that participantsin the debate
have been approaching theissuefrom different domains, levels of
generality, stagesin theregulatory processand terminologies. Hecalled
for assessment of theimpacts and conceivable hazardsof existing alter-
natives, aswell asfurther discussionto clarify different conceptions of
the principl€e’'s purpose and its practical use.

Diego Malpede, Ministry of Foreign Affairs, Argentina, discussed
the national context of biotechnology in Argentina, aswell asits
perspectiveoninternational trade and environmental discussions
relating to the precautionary principle. He highlighted the national
benefitsof biotechnology’sapplication aswell asArgentina sregula-
tory structure, including itsthreeinvocations of the precautionary prin-
cipleregarding proposed introductions of varieties of canola, cornand
sunflower. He noted amore cautious attitude by the agricultural busi-
ness sector sincethe CartagenaProtocol’sadoption and the sector’s
recognition of the need for differentiated agricultural productsto satisfy
consumer preferences. He added that Argentinahasonly authorized
commercial development of GM varietiesalready approved by the EU
inorder to ensure the security of itsinternational markets.

Intheareaof international policy, Mal pede noted common fearsthat
the precautionary principle could be used for protectionist measures,
thereby restricting accessto foreign markets. He stated that effective
capacity-building in devel oping countriesisessential for the Cartagena
Protocol’s success. Hefurther reviewed the principle' sinclusion within
the WTO’s Agreement on Sanitary and Phytosanitary Standards (SPS)
and suggested that precautionary action only take place: whererelevant
scientificinformationisinsufficient; on the basisof available pertinent
information; through effortsto obtain additional information necessary
for amore objectiverisk assessment; and within reasonabl e timeframes
for review. He concluded by noting that regul atory guidelinesfor the
principle should consider: internationally agreed principles; open and
transparent functioning; rigorousresearch, especially by independent
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bodies; no more restrictions on trade than necessary; recognition that
ignoranceisnot equivalent to lack of scientific certainty; and reason-
abletimeframesfor decision-making.

Discussion: Participants posed questionson the principle sopera-
tionalization. Van der Meer noted that it isbasically common sense, and
Malpede said that Argentina s decision not to commercialize products
not already approved in Europewas an application of theprinciplein
economicterms. Several participantsstressed concernwiththe EU’s
position, especially asexpressed in arecent Communication onthe
principle claiming that the principle could easily be employed asanon-
tariff trade barrier. One participant requested amore explicit definition
of the EU’suse of theterm “ sufficient certainty.” One participant called
for more attention to trade concernswithin the debate and suggested a
creative competition between trade and environmental goals. Others
noted that the European system will simply take moretimeto work
through the process given complexities of internal policy formulation,
and that one of the points expressed inits Communication wasto avoid
theprinciple’susefor trade protectionism. One speaker commended the
EU for stating itsposition in writing and called upon other countriesto
dothe sameasaconstructive stepinthe debate.

PARALLEL SESSION: POLICY AND INSTITUTIONAL
IMPLICATIONS

AmandaGalvez, Facultad de Quimica, Mexico, facilitated this
session on the policy and institutional implications onthe evolution of
national and international regul atory regimes.

Ed Soule, Georgetown University, USA, spoke about regul atory
legitimacy and distinguished between weak and strong versions of the
precautionary principle. He defined the weak version asbeing highly
pragmatic, providing regulatorswith someflexibility in determining
relevant factorsand deciding on theimportance of environmental risks.
Thestrong versionisrisk averse, limitsregulatorsto consideration of
environmental risksand urges prohibition of the commercialization of
novel technologiesuntil they are proven safe. He suggested that in the
weak version, risk isavalid concernin domestic settingsand may
necessitate preventing or regul ating particular technol ogies. Heal so
suggested that under thismodel economic and social considerationsare
takeninto account. However, intheinternational arena, differencesin
industrial profileslead to and invite selfish behavior of domesticindus-
tries. If theweak formulationisembraced, it would be afeeble addition
to the USregulations concerning genetically modified pest-protected
plants. He suggested that the Cartagena Protocol introduced weak
precautionary languageinto an international trade agreement and was
concerned that thiswould encourage production of environmentally
risky agrochemicals.

Inthe case of the strong version, risk isexpected to trump al other
concerns. It issometimesargued that uncertainty of risks supportsthe
principle’srisk-averse stance. Herejected thisproposal, noting the
contradiction that one can know enough about GM cropsto prevent
their commercialization, whilenot knowing enough to comparetheir
risksto agrochemicalsin order to decide which technology isprefer-
able. He suggested that the choice of risksisapolitical or moral deci-
sionand that to preclude either on the grounds of such uncertainty
would bevery arbitrary.

Professor Philip Bereano, University of Washington, USA, charac-
terized this conference asan expression of the political reality of the
precautionary principle. Focusing specifically onthe US, henoted that
risk assessment, management and communication are political because
definitionsare not clear or obvious and costsand benefitsdo not fall

equally on everyone. Hediscussed the historical context of political
regimesthat have effectively repressed thework of environmental
activists, and invoked imagesof purported democracy masking the
strugglefor real and transparent processesin past and present adminis-
trations. Hereminded participantsthat risksare subjective, and arise not
because scientiststry to discover them but because the public encoun-
tersthem. He emphasi zed that peoplewill react strongly if they believe
therisksof GM Osare being imposed upon them without their consent,
knowledge or an open and transparent process.

Asfor theambiguity of the precautionary principle, hereminded
participantsthat the“ reasonable man” standard hasbeen elaboratedin
theUSlegal system to accommodate and employ many different inter-
pretationsquite effectively. He stated that it isnecessary to allow the
organic nature of law to define and perfect the meaning of termslike
environment and precautionary principle.

One participant saw the political struggle asabattle between
industry underestimating risks and NGOs exaggerating risks,
wondering which sideiscurrently getting away with the biggest exag-
geration. Inresponse, Bereano noted that the NGO community gener-
ally addresses possible hazardsfor further investigation, asopposed to
claiming risks.

Onwaysto achievetransparency, Bereano noted that issueswere
moresalient in Europe partially because of increased tolerance of alter-
nativeviewsin highlevelsof government, whereasinthe US such
opinionsare dismissed and consumer concernsaremarginalized. One
participant noted theirony that the USisaparticipatory democracy,
while peopleinthe UK do not generally engagein politics. Another
commented that she had served on arecombinant DNA advisory
committee and asserted that applicationswere made public and the
processwas open. Bereano conceded that the processwas open but
claimed that it was biased and included an incestuous political struggle.

Parallelswere drawn between biotechnol ogy and computer tech-
nology withinthe private sector, regarding thedesirefor apublic regu-
lation processin guiding consumer choice. Bereano responded that
values beyond economic efficiency mattered in ademocratic process
and that theanal ogy isflawed, ascomputer technology doesnot posea
new environmental threat through their ability to reproduce, mutate and
migrate.

Gary Comstock, lowa State University, USA, began by quoting the
philosopher, Steven Truman, who said that “rationality isnot having a
true set of beliefs; itisknowing when to changeyour mind.” He
suggested that the principle’sformulation in the Rio Declarationimplies
that new technol ogies should not be advanced unlessthereiscertainty
that it will be safefor humansand the environment. He suggested that
thisissociety’sexpression of risk aversion and that iswhy it hasbeen
codifiedintointernational law and why the EU hasinvoked the prin-
cipletojustify itscurrent moratorium on GM crops.

Heasserted that alogical analysisof the principlerevealstwo
contradicting propositions: (i) We must not develop GM crops, assome
inthe EU propose; and (ii) We must develop GM crops. Hetherefore
suggested that the burden of proof ison the principle'sdefendersto
explainwhy itspolicy implications are not incoherent. He stated that
discussion should not focus on the principle, but rather on the obstacles
standing intheway of delivering the potential benefits(e.g. improved
nutritional content and decreased environmental and healthimpacts).
He proposed thefollowing questions: if biotechnology advocates want
tofeed theworld’shungry, why aren't they putting moreresourcesinto
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alternative methods proven toincrease production; and what gives
biotechnol ogy’ sopponentstheright to take away the choice of using the
technology from peoplein other countries?

Discussion: Therewasinsufficient timefor aclosing discussion.

PARALLEL SESSION: REGULATORY IMPLICATIONS

William Leiss, Roya Society, Canada, facilitated thisparallel
session addressing theimplicationsof the precautionary principlefor
existing regul atory practices.

Panelists: Andrew Apel, AgBiotech Reporter, presented hisideasto
unify the conceptsof substantial equivalence and the precautionary
principle. Noting recent criticism of both concepts, he stressed the need
to devel op amutual compromise among interested stakeholders. He
noted that substantial equival ence generally embodiestheideathat
existing organisms used asfood can provideacomparative basisfor
assessing the safety of asimilar product or variety that ismodified or
new. He noted that substantial equivalenceallowsfor taking actionin
theface of uncertainty, whereasthe precautionary principleobstructs
further action under such conditions. Further, substantial equivalence
doesnot require absol ute scientific certainty, avirtual impossibility, to
assess and make decisions about potential risks. He noted that conven-
tional food crops producetoxins, carcinogens and other compoundsand
thereby havetheir ownrisks, yet aretill publicly accepted. Throughthe
use of substantial equivalence, such conventional cropscan serveasthe
baselinefor assessing GM varieties.

Apel did notethat substantial equivalenceisnot equipped to address
developmentsthat are so new that they cannot beinterpreted in termsof
the status quo, at which point the potential riskscould be assessed
through the precautionary principle. He noted that the principlewould
thusbe subsidiary to substantial equivalence and that thisisconsistent
with the Cartagena Protocol. Finally, he called for an assessment of the
risksand dangersof existing non-GM controlstotheir GM alternatives,
suggesting the need for further research on theimpactsof herbicide
applicationson monarchsin addition to work on Bt maize.

Mario Rodriguez, AgroBio Mexico, noted thetendency for the
debate to marginalize devel oping countries, by presuming that they do
not have expertisein ethics, applying technologies, or developing regu-
latory frameworks. He al so noted that devel oping countries should not
betreated asahomogenous block, given thediverserange of economic
development and interest in biotechnology. He stated that thereisno
precautionary principleasthereisno general consensusonitsformula-
tion, and instead supported the use of longstanding principlessuch as
comparative advantage, non-discrimination and most-favored nation
status. He stated that technol ogy isan important indicator of acountry’s
ability to derive national benefitsand suggested that using the precau-
tionary principleto curtail technological development would leave
devel oping countries disadvantaged in the global economy.

Rodriguez stated that the principle could not beintegrated into regu-
latory frameworks, given theinability to achieve social consensuson
development objectives. Alternatively, he proposed concentrating on
therole of biotechnology in development, noting that devel oping coun-
triesthat want biotechnology generally havethe appropriateinstitutions
toregulateit. Heexpressed concern that the principle’ susein the Carta-
genaProtocol would alow discriminationintrade and lead to the devel -
opment of trading blocks around those accepting and rejecting
biotechnol ogy. He concluded by noting that in the Mexican context, the
country needsaregulatory framework matching the US and Canada,
given the significant volume of trade with thesetwo countries.

Discussion: Noting disagreement with Rodriguez on theimpossi-
bility of integrating the principleinto national regulatory frameworks,
one participant stressed the sovereign right of countriesto address
uncertainty intheir own manner and suggested strengthening capacity
building to assist itsintegration. Another participant questioned
whether irradiated foods and non-dol phin safe tunawoul d be consid-
ered substantially equivalent to their counterparts. He stated that
substantial equivalence doesnot permit consideration of externalities
and thereby provides no better ground for decision-making thanthe
precautionary principle. Apel stressed the need tolook at differencesin
productsand avoid other externalities. Responding to aquestion on
whether ethics should befactored into such decision-making, Apel
replied that such concerns complicate the debate, which should be kept
assimpleaspossible. Rodriguez then questioned whether it would be
ethical to takeadecision using aprincipleasrecognizably ambiguous
asthe precautionary principle. Some partici pants emphasized the need
to consider environmental externalities, especially in the case of mega-
diverse countriessuch asMexico. Finally, one participant called for
further examination of the ambiguitiesand inadequacieswithin existing
risk assessment procedures.

CLOSING SESSION

During the closing session, participantsheard summaries of thefour
parallel sessionsand then had ageneral discussion ontheresultsof the
meeting and areasfor futurework.

Amir Attaran, CID, summarized the session on national experi-
ences, observing that the presentations overlapped constructively to
demonstrate that devel oping countriesdo havetheinstitutional capacity
toregulate biotechnol ogy, which beliesrhetoric that they must be
protected fromit. Hehighlighted: de Castro’sillustration that Brazil’'s
regulatory system has devel oped enough to have hit aroadbl ock with
non-commercialization; Gupta's point that I ndiarecognizestropical
biotechnology asdifferent from non-tropical biotechnology; and
Mugabe’soutline of the hierarchy of biotechnology developmentin
Africa Attaran noted that all three speakersexpressed thedesireto
embrace and not retreat from biotechnol ogy.

JayashreeWatal, CID, reviewed the session oninternational experi-
encesand the presentations, noting that Van der Meer’s presentation
provided experiencesfrom hiswork in the CEE countriesand his
emphasison devel oping acommon understanding of the precautionary
principle. She highlighted Mal pede’ sreview of Argentina snational
bi osafety experiencesand perspective on theimplications of the Carta-
genaProtocol andthe WTO’s SPS Agreement. She noted progressin
moving from generalitiesto agreater level of specificity, whilestressing
theneed for further work in thisdirection.

AmandaGalvez, Facultad de Quimiga, Mexico, summarized the
session on policy and institutional implications, noting Soul €' sdiscus-
sion of strong and weak formulations of the precautionary principleand
their implicationsfor assessing therisks of GM and non-GM agricul -
tural practices. She noted that Bereano traced the US history of preven-
tive measurestaken from the 1970sto date, and stressed the public’s
rolein asking questions about new technol ogies. Regarding Comstock’s
presentation, she highlighted hiscall for scientiststo convey their views
tothe public and to focus on biotechnology’ s benefitsaswell asthe
problemsof traditional agriculture.

William Leiss, Royal Society, Canada, highlighted hissession’s
difficultiesin addressing the regul atory implications of the precau-
tionary principle. He noted Apel’ s presentation on unifying the precau-
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tionary principlewith substantial equivalence, highlighting Apel’sfina
conclusion that substantial equivalence could generally serveasa
replacement for the precautionary principlein dealing with situations of
uncertainty. He said that Rodriguez generally disapproved of the
precautionary principle, instead preferring that the current debate shift
to the use of biotechnol ogy asan economic development tool for devel -
oping countries. Leiss suggested that future effortsaddresstheissuein
greater detail, perhapsthrough acomparative analysisof actual casesor
adiscussion of theimplicationsof afew formulations of the precau-
tionary principle. He concluded by highlighting aquestion raised by
Rodriguez asto whether the precautionary principle'sapplication would
result in unfair advantages, particul arly between developing and devel -
oped countries.

Discussion: Several participantsdisagreed with Attaran’sgenera
referenceto “ developing countries,” calling for different criteriain
referring to countrieswith such diverse basesin biotechnol ogy. Gupta
clarified that Indiadoesindeed have capacity and regulations, but that
theprocessremainsin astate of evolution. Attaran noted that devel-
oping poor tropical countrieswill berelying upon thosewith biotech-
nology, and that we cannot rely on the private sector alone but need
publicfundsfor poor devel oping countries. One participant suggested
that understanding how externalitiesimpact tradewill enable econo-
miststo better participate. Another advocated creation of a“toolbox” to
cometo better termswith the precautionary principle, including adata-
base containing rel evant information on crops and biotechnol ogy.

One participant called for comparative assessments of why some
developing countries, like Kenya, Brazil and India, do not allow
commercialization of GM crops, whereasotherslike Chinado. He
suggested that democratic structures could be afactor. Another said that
globalizationisthetrue context for this debate, aspeopleinteract ona
profit basis. One participant stated that failureto criticize existing regu-
latory processes|eavesan unbalanced conclusion and that recommen-
dations should ensuredatagaps arefilled. Another participant
concluded that the precautionary approach may condemn the compara-
tive advantages of some devel oping countriesusing biotechnology. One
participant said that determining what is“insufficient knowledge”
would greatly facilitate future discussions. Another said that whether or
not the precautionary principleisused, acomparison of advantagesand
disadvantagesrequiresworking across scientific disciplinesandin
different field settings, rather thanin alaboratory.

Closing Remarks: Calestous Juma, CID, then provided some
closing remarksand reflectionson the meeting and itsoutcomes. He
suggested that there needsto be a co-evol ution between technol ogi cal
andinstitutional change, in order to resol ve safety questions. He noted
that all areinterested in precaution asaguiding principle, but that there
aredifferencesindefining it. He stated that if thiswas solely adomestic
discussion it would be easy to resolve, but that domestic actionstaken
in one country are bound to haveimplicationsfor others. He anticipated
that the Cartagena Protocol’ s entry into force would generate guidelines
on how to apply the precautionary principle. Hesaid that if wedo not
have common and normative standards, it will bedifficult to make
sense of the principleand to promoteits operationalization. He
suggested that such standardswill most likely beinitially developed at
the national level. He noted that despite numerous ecol ogical and
human health studies, theinternational community isstill not ableto
agreeon establishing and carrying out domesti c assessments of biotech-
nology. He stressed the need to generate interest in evolutionary
biology, noting that ignorance of ecosystem functionsincreases uncer-
tainty. He emphasized theimportant role of the public sector.

Jumastated that hewould produce asummary reflecting hisviews
of the conference (to be made available at http://www.cid.harvard.edu/
cidtech/), andinvited all participantsto contribute papersfor inclusion
inaspecial journal issue. He anticipated organizing further conferences
on PR, ethicsand institutional innovations associated with molecular
biology.

THINGSTO LOOK FOR

INTERNATIONAL MARINE BIOTECHNOLOGY CONFER-
ENCE: Thisconferencewill be held from 29 September —5 October
2000in Townsville, Australia. For moreinformation, contact: AIMS;
tel: +61-7-4781-6219; fax: +61-7-4781-5822; e-mail:
imbc_2000@ai ms.gov.au; I nternet: http://www.aims.gov.au/imbc-2000

SECOND IUCNWORLD CONSERVATION CONGRESS: The
second WCC will be held from 4-11 October 2000 in Amman, Jordan.
For moreinformation, contact: UsilaHult Bunner, [UCN, Gland, Swit-
zerland; tel: +41-22-9990001; fax: +41-22-9990002; | nternet: http://
www.iucn.org/amman/index.html

EUROPABI O 2000: FOURTH ANNUAL EUROPEAN
BIOTECHNOLOGY CONGRESS: The congresswill beheldfrom
9-13 October 2000 in Edinburgh, Scotland. For moreinformation,
contact: EUROPABI O Congress Secretariat, EUROPABIO; tel: +32-2-
735-0313; fax: +32-2-735-4960; e-mail: mail @europa-bio-be; Internet:
http://www.europa-bio.be

FIRST NORTH AMERICAN SYMPOSIUM ON UNDER-
STANDING LINKAGESBETWEEN TRADE & ENVIRON-
MENT: Thesymposiumwill beheld from 11-12 October 2000in
Washington, DC, USA. For moreinformation, contact: the CEC Secre-
tariat, Montreal, Canada; tel: +1-514-350-4302; fax: +1-514-350-4314;
Internet: http://www.cec.org

WORLD TRADE AND ENVIRONMENT: DOWE NEED
NEW REGULATIONSAND INSTITUTIONS? Sponsored by
Loccum Protestant Academy in collaboration with UNEP, thismeeting
will beheld from 11-13 October 2000 in Hannover, Germany. For more
information, contact: Andreas Dally, Evangelische Akademie Loccum,
Postfach 21 58, D-31545, Rehburg-L occum, Germany; tel : +49-5766-
81-108; fax: +49-5766-81-128; email: Andreas.Dally @evlka.de;
Internet: http://www.loccum.de

RAISING AGRICULTURAL PRODUCTIVITY INTHE
TROPICS: BIOPHYSICAL CHALLENGESFORTECH-
NOLOGY AND POLICY: Thisconference, hosted by the Center for
International Development, will be held from 16-17 October 2000 at
Harvard University in Cambridge, MA, USA. For moreinformation
contact: DeryaHonca; fax: +1-617-496-8753; e-mail:
Derya Honca@K SG.Harvard.Edu; Internet: http://
www.cid.harvard.edu/cidbiotech/homepage.htm

CODEX ALIMENTARIUS: The33rd Session of the Codex
Committee on Food Hygiene will meet from 16-20 October 2000in
Washington, DC, USA. For moreinformation, contact: Alan Randell,
FAO, Rome; tel: +39-6-5705-4390; fax: 39-6-5705-4593; Internet:
http://www.fao.org/WAICENT/FAOINFO/ECONOMIC/ESN/codex/
default.htm

POLICY AGENDASFOR SUSTAINABLE TECHNOL OG-
ICAL INNOVATION: Thisinternational conferencewill beheld from
1-3 December 2000 in London, UK. For moreinformation, contact:
Gillian Perkins, University of East London, UK ; tel: +44-20-8223-
4215; fax: +44-20-8223-7595; I nternet: http://www.esst.ui0.no/posti/
UEL .html
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