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Summary

In response to concernegardingl KS NXB 3dzZf  G2NE 6 dzNRSYy 2y bSég %Sl fl
Royal Society of New Zealand (RSNZ) consultédeatabers, Fellows and Constituent Organisations

on the experiences of working in fields requiring the regulatimgrsight of the 1996 HSNO Act. The

HSNO Acs$pecifies the regulation of harmful substances and new organisms in New Zgaltnd

paperhowever, only matters relating tonew organism regulatioare considered The keyareas of

review identifiedby the research communityclude:

1 Reduction of the administrative overheadshe administrative burden required by the Act
couldbe reduced without an increase in risk or decrease in overall regulatory oversight.

1 Revision of theexisting organisms registerthis registershould be revised using the recent
publications of the New Zealand Inventory of Biodiversity (Gordon, 2012) or the New
ZealandOrganisms Register (NZOR, 2012).

1 Treatment of lowrisk organisms and practiceshould berevised with particular attention
being paid tahe stringency of regulations governing the use of Eh€olstrainK-12.

1 Regulationcould shift from techniquebasel to trait-based oversightto streamline
administrative processes and bring New Zealand regulations in line with regulations in the
rest of the world.

The Royal Society of New Zealand recommends that a review of the application of the HSNO Act be
undertaken in order to addresthe issues described in this document.

Introduction
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to New ZealandContinuing access to new imported or developedanismswill play an important
role inhelping NewZealandmaintain its international agricultural competitive edge.

Thispaper highlights théindings from a consultation of the New Zealand research community
regardingthe balance ofisk and regulatioiin the HSN@\ct (seeAppendix1), with regard to the
effects the HSNO Act has had, and continues to have, on research involving new organisms
(including genetically modified organisms or GM@skgrall the perception fronthe research
community is that thestringencyof regulations orresearch and devefpment involving new
organismgould be significantly eased whilst maintaining the same level of regulatory oversight
Currently, this regulatory stringendgads tothe possibility thathe New Zealand innovatiosystan

is being preventedrom realising thdull benefit ofresearch, or techniques, using new organisms.
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whether genetically modifie@inus radiataor new pest specielsasincreaseddramatically and there

is concern that regulatory frameworks have not kept pace withgressingcientific knowledge.
Concerning GMOs specificallyere have been a number of publicatiooger thisperiodthat find

that recombinant organisms have yielded low risk, high value organisthdenefits at both the

farm and environment levéLottmann et al., 201Gchnitzler et a 2010, Qaim, 2009, Walter et al
2010. With respect topotential biosecurity responses tew pest organisms, in some cases these
organismshavebecome widespread in thenvironment but the complexity of the HSNO

Act/ BiosecurityAct boundarymakes it difficult for researchers tct quickly to mitigate damage

Shared @ademic and industriaviewpoints

Academic and industriglubmissions to th&@SNZonsultationshare a number ofoncerngregarding
the effectsthat HSNQequirementshaveon researctwith new organismé New ZealandThese
concerns relate mainly tahe incompleteness of categorization strategies within the &adthe
advantages of moving towards tratased rather than technologicallyased regulationBroadly, the
amount of administrative oversight was not seen torf@eessary and the same qualdfrisk
management could be achieved with less

In detail, the views held were:

9 The classification strategy for two organisypes under the HSNO frameworkxisting
organisms and new organismss felt to be in need of revision. In order for an orgami®
be classified as neyit is assessed againatregister of organisms present in New Zealand
that was set in 1998f it does not appear on this registéris classified as negthe HSNO
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if the organism is new then under the classification strategy it requires EPA apiarovaik
on, which incurshighadministrative costsompared torecognised organism3he list of
existing plantanimal, fungal, anthicrobialorganisms specifiedy the 1996 HSNO Auiill
necessarily bancompletein an absolute sensgue to the continual discovery of endemic
organisms. However, researchers amncerned that the 1998 lisas it stands igncomplete
even by knowledgef present organisms at that dat€urrently,there is no authoritative list
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improvement would be to amend the date tor@cent time such as that of thpublication
of the New Zealandentory of Biodiversity (Gorde2012) for all organism types except
plant species and varieties in horticultufieut including micreorganisns and marine life)or
the New Zealand Organisms Register (NZOR, 2@i2h is to be actively updatedt is
crucial that this classification strategy is revised as, for example, theliasiescesof
accidentally introducegbut beneficialorganismsthat are quite clearly present in New
Zealand yet not classified undire existing organismiist (e.g. self introduced beneficial
organisms such &@erangium raculigeruma coccinelid white fly predator). As these
beneficial organisms have not been updatadthe register, research into their efficacy for
beneficial applications cannot be conductei@hout serious administrative and auditing
oversight; thiss despite the fact that these organisms arerrently present in New Zealand
and are notlisted inthe unwanted organisms register

91 Inrelation to new organisms created by genetic modificatibe,ftamework of the Act is
built upon the regulation ofechnologyrather than traits Arguments for traitbased
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regulationrecommend thafocusshould beon the risks of a trajtor phenotype such as
herbicide tolerancetather thanthe techniqueemployed to produce that traifThere are a
plethora of different GM techniques that can be used to achieve the same trait outcome
adding to the complexity of regulaty oversightWhile itcould bearguedthat this is the
correct approach given thahese different techniquesoulddemanda different risk
assessmentecent research has showhat variation introduced int@lantsby traditional
methods (quantitative keeding and selectiorjan introducesignificantly more change to an
organism than the sameaits achievedhrough GM (Batista et al, 2008)loves towards a
trait based regulatory framework would bring New Zealand more in line with international
partnerssuch as the European Union, the United Sta@snadand Australia.

91 Acorollary ofthe need for high compliance overhead under the HSKtsAhatinstitutions
and companieslo notnecessarily thetave the resource® undertakeGMO field trialsand
sothese activities areabandoned olre severelfcompromisedn order to minimise costs
The amountof knowledge gleaned from small tridlstherefore commensurably smafa
history of field trials and outdoor developmentd GMOsSn New Zealanik detailel in

Appendix3).

9 There is concern that traditional breeding programs have also been negatively impacted by
the regulatoryrequirementsof the HSNO Act. Researchers note that germplasm collections
in New Zealand have begmaduallydepleted due to the regulatory cost and uncertaiiiy
seekingapprovalfor both importing exotic germplasm and refreshing stocks of germplasm
through breedingThe regulatory complications regarding the importation of new species
for traditional crossbreding purposes magegatively impacthe ability to develop invasive
organismresistant specieas well agndangering the ability dflew Zealand plant based
industries to remain competitive

Academiespecificviewpoints

Concerns specific to academic resedimtus on the perceived restrictive oversight of losk
genetically modifiedrganisms and the high administrative costs of regulatory compliance

1 Submissions universally requedtthat specific attentionshould be @rected to improve
regulatiors concerning lowriskmodifications to routine laboratorgrganismgthe current
regulationswhichdescribe the differences between lesisk and noAow risk modifications
are referencedn Appendix2). The view of may researchers is that the risk anegulation
balance for lowriskmodifications to routine laboratorgrganisms is not correctime
delays and opportunity cosinvolved in preparing applications are necessargn for
research with extremely low or zerisk;for example, the requirement to track
commercially purchasell. ©li competent cells is taking an extremely risk averse approach
to managing what areonsidered agxtremely low risk organisnmis. organismsvhich do
not have the ability to live dside of specific conditions provided by the laboratory
International developments have sedacisiors by UK and USgencies exemptinghe E.
coli strainK-12 from review (HSE 2001USEPA 20114 particular concern is thaithough
herbariumspecimengpreserved plant speciegye dried and frozerresultingin low
viability and a correspondinglgw biosecurity risk, they still requitane consuming
administrativerequirementsto be metunderthe HSNCQAct The permitting and auditing
practiaes for transportingplant and fungal specimenioth domestically and internationally
is seen to beoo time consuminggiven thelow-risknature of the samples.



1 At Masseyniversityan estimate othe costs forach MAF audito the institution is, on
average, almost $300@ith two audits required annuallyA breakdowrof the costs relating
to the application of HSNO legislation to field testing in containment for Scion projects
recently totalled 32% of total expenditure die annual research budgedif all plant gene
discovery and laboratory/field containmer®f this, 60% was solely due to administration
costsTheseO2 a4 G & NBLINBaSyd | f1NBS LR2NIA2Y 2F Ayal
to the administrative side of compliance within tAet. Submissions see a need to
streamline the audit process and to revisit the administrative requiremamtsder to
remove some of these time and finandmirders. This is thought to be possible without
compromising regulatory oversight.

Industrial-specificviewpoints

There is a perceived regulatory riskm the HSNO Act in New ZealaAdborGen, for examplédas
no plansat this timeto investin, or further develop biotech trees for the New Zealand market
beyond its existing investment and research programmesr the next five yeardWVhile technical
challengesthe risk associated with product launchesxdmarket size and attractiveness are
important to AborGenthe implementation of the HSNO Aict New 2alandacts asa major barrier
to committing to this marketSpecific concerns relate the time, costs andow comparative
advantageof doing this research in New Zealamghinstdoing the researcloverseas

9 Based on the established history of commeiisialy biotech agricultural cropssemates
made byArborGenof the time andcostincurred to bring a full release of aobech product
to market in the United Stategre currently 34 years andht a cost obver $Im (steps have
just been taken to reducthe time forcommercial approvaldownto 13-15 months)As
G§KSNBE INB y2 O2YYSNOAFIffte NBfSFASR DahQa Ay |
estimate time to market and costs for a conditional or full release of a biotech product in
New Zealangdbut given the greater lack of certainty and higher perceived regulatory risk it is
difficult for ArborGen to make a case fekpandingbiotech tree developmenin New
Zealand.

1 In comparisonoverseagegulation is more streamlinedess time consumingnd less of a
financial burden(an international comparison of GM related fees and processes ismrabe
in Appendix4). Projected costgstimated at ArborGefor obtaining field test approval for
key New Zealand bioteghine are $500,000with a consentig time ofover1-2 yearsAs a
comparisongosts in the Unitecbtatesare substantially lessvhere it can take as little as 3
months and cost less than US$10,0G0ven the different operatingrezironments andsocial
concerns betweetthe United States and New Zealand there wiltlerstandablyjpe some
difference indesiredconsenting proceses and costs.



Summary

Whilst there hae beenchangesto the Act, includinghe introduction of the LowRisk Genetic
Modification Regulatiomn 2003, there is strong feeling that there still scope for improvement
with respect to research ahinnovation ouput. Researcherslaim that our onerous regulation plays
a role in the lowevelof new organism commercialisation and development invNialand.

The communityalsoexpressedoncerns regarding the ability of research organisations to rapidly
respond to new organism pest incursions which can spread quickly in the field angdtanéal for
widespread impact on agricultural primary piucers.

Whilst New Zealand witypicallyhave different concerns regarding new organisamsl GM modified
organismsompared withother countries all submissions consider that the adnsitrative burden
required by the Actould be streamlined without anpcrease in risk dioss in regulatory oversight.
Examples offered by our contributors arevision ofthe existing organisms registen;, changes to
the process of recognising endemic organisms; changes to the treatment-oislowrganisms and
practices; and a shift to traibased, rather than techniqubased, regulation.
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Appendix_2 z Classifications for new organisms. low -risk_host organisms . low risk genetic

modification _and non-low risk genetic modifications

The following classifications are eferenced fromHazardous Substances and New Organisms
Regulations 2003 For further information it is available at:
http://www.legislation.govt.nz/regulation/public/2003/0152/latest/whole.html

and:

http:/www.mfe.govt.nz/publications/organisms/discussion -paper-sep02/sectionl11-
sep02.pdf

(1) A new organismis z

(@)
(b)
(©)

(d)
(e)

An organism belonging to a species that was nptesent in New Zealand immediately before 29
July 1998:

An organism belonging to a species, subspecies, infrasubspecies, variety, strain , or cultivar
prescribed as a risk species, where that organism was not present in New Zealand at the time of
promulgation of the relevant regulation:

An organism for which a containment approval has been given under this Act:

A genetically modified organism:

An organism that belongs to a species, subspecies, infrasubspecies, variety, strain, or cultivar that
has been eraicated from New Zealand.

(2) An organism ceases to be a new organism when an approval has been given in accordance with this
Act for the importation for release or release from containment of an organism of the same kind as the
organism.

(3) Despite theprovisions of this section, an organism present in New Zealand before 29 July 1998 in
contravention of the Animals Act 1967 or the Plants Act 1970 is a new organism.

(4) Subsection (3) does not apply to the organism known as rabbit haemorrhagic diseaseust or rabbit
calicivirus.

(7 ) Low-risk host organisms
(1) Acategory 1 host organism is an organism that

(a) is clearly identifiable and classifiable according to genus, species, and strain or other
sub-specific category as appropriate; and

(b) is notnormally able to cause disease in humans, animals, plants, or fungi; and

(c) does not contain infectious agents normally able to cause disease in humans, animals,
plants, or fungi; and

(d) does not produce desiccatiorresistant structures, such as spores or cystthat can
normally be disseminated in the air; and

(e) is characterised to the extent that its main biological characteristics are known; and

(f) does not normally infect, colonise, or establish in humans.

(2) A category 2 host organism is an organism that

(a) is clearly identifiable and classifiable according to genus, species, and strain or other
sub-specific category as appropriate; and
(b) is?
(i) a micro-organism of risk group1 or risk group 2 that?
(A) is or contains an infectious agent pathogenic to humans, animaggants, or
fungi; or
(B) produces desiccationresistant structures, such as spores or cysts, that may
normally be disseminated in the air; or
(C) is not characterised to the extent that its main biological characteristics are
known; or
(D) normally infects, colonisespr establishes in humans; or
(i) a mammalian cell line containing active viruses or infectious agents normally able to
cause disease in humans; or
(i) a whole animal, vertebrate or invertebrate, including oocytes, zygotes, early
embryos, and other céls able to grow without human intervention into a whole
animal; or
(iv) a whole plant?


http://www.legislation.govt.nz/regulation/public/2003/0152/latest/whole.html

(A) with a reproductive structure and that is not kept in a closed container; or
(B) with a reproductive structure and that is kept in a closed container; or
(C)wit hout a reproductive structure and that is not kept in a closed container.

(5) Categories of low -risk genetic modification
(1) Acategory A genetic modificationis a modification that
(a) involves a categoryl host organism, as defined imegulation 7(1); and
(b) is carried out under a minimum of PC1 containment; and
(c) does not increase the pathogenicity, virulence, or infectivity of the hosirganism to
laboratory personnel, the community, or the environment; and
(d) does not result in the genetically modified organism having a greater ability to escape
from containment than the unmodified host organism.
(2) A category B genetic modificatioris amodification that is carried out under a minimum of PC2
containment and involves either
(a) a categoryl host organism, as defined imegulation 7(1), that satisfies the requirements
of subclause (3); or
(b) a category? host organism, as defined imegulation 7(2), that satisfies the requirements
of subchuse (4).
(3) If a categoryl host organism is usech,
(a) the nucleic acid that is introduced must be characterised to the extent that
(i) its sequence is known; or
(ii) its gene function is understood; and
(b) the modification must not?
(i) result in a genetically modified organism that is more pathogenic, virulent, or
infectious to laboratory personnel, the community, or the environment than a
category 2 host organism; and
(i) result in the genetically modified organism having a greater ability to escapfrom
containment than the unmodified host organism.
(4) If a category2 host organism is usec,
(a) the modification must involve either?
(i) a host organism that is not normally able to cause disease in humans, animals, plants,
or fungi; or
(i) a hostorganism that is normally able to cause disease in humans, animals, plants, or
fungi provided that the nucleic acid that is introduced is characterised to the extent
that?
(A) its sequence is known; and
(B) its gene function is understood; and
(C)its potential gene products are understood; and
(b) the modification must not?
(i) increase the pathogenicity, virulence, or infectivity of the host organism to laboratory
personnel, the community, or the environment; and
(ii) result in the genetically modified organism having a greater ability to escape from
containment than the unmodified host organism.

Developments that are not low -risk genetic modifications
(1) The following developments are not lowrisk genetic modifications:
(a) developments involving hostorganisms that are micreorganisms of risk group3 or risk group 4:
(b) developments involving the expression of genes encoding toxins that have an oral or dermal
vertebrate LDso of less than 100ug/kg:
(c) developments involving production of pharmacologically ative forms of other biologically active
molecules that have an oral or dermal vertebrate L3 of less than 100ug/kg:
(d) developments involving the expression of genes that encode a substance toxic to vertebrates at
levels higher than the level occurring irthe organism from which they are derivec
(i) including, despite paragraph (b), genes that encode a substance toxic to vertebrates that
have an oral or dermal LI3, greater than 100ug/kg; but
(i) excludingdevelopments involving the expression of genes that ave
(A) from a toxin-producing organism as donor; and
(B) shown not to encode a substance toxic to vertebrates:
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(e)

(f)

(9)

(h)

(i)
0

(k)

developments involving viral vectors whose host range includes human cells and that contal

or more inserted nucleic acid sequences coding for a product that can lead to uncontrolled
mammalian cellular proliferation or be toxic to mammalian cells, or both:

developments involving or resulting in viral genomes, viroids, or fragments of a genontapable,
in the host/vector system used, of giving rise to particles naturally infectious and normally able
to cause disease in humans, animals, plants, or fungi other than those that satisfy the
requirements of a category A or category B genetic modifitian:

developments using micreorganisms as a host or vector that are normally able to cause disease
in humans, animals, plants, or fungi and that use defective vector/helper virus combinations with
the potential to regenerate a nordefective recombinant vrus other than those that satisfy the
requirements of a category A or category B genetic modification:

developments involving recombinations between whole viral genomes, viroids, or
complementary fragments of these genomes, where 1 or more fragments coirtd or more
virulence determinants or pathogenic determinants, including developments that can alter the
host range of a pathogen or that increase the virulence or infectivity of the virus:

developments involving the introduction of genes determining patbgenicity into micro-
organisms other than categoryl host organisms involved in category A genetic modification:
developments involving micro-organisms that are capable of causing disease in humans, animals,
plants, or fungi unless the developments only wolve cloning genetic material that is well
characterised and is known not to increase the virulence or infectivity of the host:

developments involving modifications to pathogenic micreorganisms that result in resistance to
antibiotics used for clinical a veterinary treatment of infections caused by that micreorganism.

(2) For the purposes of clause 1(a},

il

risk group 3 means microc-organisms that are pathogens

(a) that usually cause serious human, animal, or plant disease and may present a serious hazard
to laboratory personnel; and

(b) that could present a risk if spread in the community or the environment; and

(c) inrespect of which effective preventative measures or treatments are usually available

risk group 4 means micra-organisms that are pathogens

(a) that usually cause lifethreatening human or animal disease and present a serious hazard to
laboratory personnel; and

(b) that are readily transmissible frome
0] an individual human to another human or to an animal; or
(i) an individual animal to another animal or to a hman; and

(c) in respect of which effective treatment and preventive measures are not usually available.



Appendix 3¢ Historic humber of field trials and outdoor developments of GMOs in New Zealand
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Figure Sourcdnternational Comparisons to the Hazardous Substances and New Organisms Act
1996, 2009, New Zealand treasury summer intern paper.

This figure shows the number of approved applications for field trials and outdoor developments in
New Zealand over the ped 19882009. There is a correlation with the reduction in field trial
developments and the passing of the 1998 HSNO Act, but it is important to remember the possibility
of confounding data which may prevent attributing causation.
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Appendix4 ¢ International comparison of fees

Reproduced fromComparisons of GM regulation in New Zealand and over26a9,New
Organisms Division, EPA, Report number AU.09.046

Contained laboratory use

New Zealand

Rapid $562.50 (NZD)
Non-notified $1125
(NZD)

Notified $11 250 (NZD)

Development and importation of a GMO into NZ requires ERMA
approval.

There are three pathways:

Low risk GMOs A short risk assessment is performed. This assessment
along with the application is then considered by the Decision-maker.
Timeframe: 10 working days.

Non-low risk GMOs A full risk assessment based on the work proposed
in an application is performed. This assessment along with the
application is then considered by the Decision-making Committee.

Non-low risk applications may be publicly notified if there is likely to be
significant public interest in the application.

Non-notified 70 working days
Notified 100 working days

Australia

No charge

Contained research with GMOs fit under three regimes:

Exempt dealings involve very well understood organisms and processes
for creating and studying GMOs. There are no requirements to report
exempt dealings to the Regulator

Notifiable low risk dealings (NLRD) — GMOs assessed as low risk
under specified containment (PC1/PC2) -assessed and recorded by
Intitutional safety committees

Dealings not involving intentional release (DNIR) —eg Oncogenic
GMOs - licensed by OGTR.

European Union

Fee set by member state:

Finland
$700-1800 (NZD)
€ 340-850

UK
No Charge

Germany

Between 0.6 and 0.25%
of the cost of building the
facility

Netherlands
No charge

Facilities are regulated; not every organism.

Application including environmental assessment is made to the member
state when a facility begins doing GM.

Member states decide whether to publicly notify

Member states must provide the council of the European Communities an
annual summary including a description, proposed uses and risks of the
GMOs being used.

Germany

Registration of facilities (not specific developments) to a ‘risk level” by
authorities of the German federal states.

There are four “risk levels” in Germany. Projects with GM plants belong
to the lowest risk level (1).
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Japan

No charge Voluntary guidelines overseen by Science and Research Agency for work
outside of a university and the Ministry of Education, Culture, Sports and
Science technology for work within a university.
USA
No Charge Voluntary guidelines — NIH’s guidelines for research involving
Recombinant DNA molecules.
Canada
Academic Charges for import (not for development)
$20 (NZD)
$15(CAD)
Business
$47 (NZD)
$35 CAD
Malaysia
No charge Notification to the National biosafety board is required for contained use,
import for contained use and export of LMOs.
Philippines
No charge |
South Africa
$170 (NZD)
R910
Fees for containment applications
14000 -
12000 -
10000 - m notified
a 8000 - non-notified
Z 6000 - ~
H Containment
4000 -~
2000 -
- - - - - - == O _
0 T T T T T T T T T 1
/\,%‘?‘b’b*-\"beja‘\b‘o
_ ‘?.\') 0") 8 oY 9 _ &'DQ Q\(\ 6\,‘.}\ \’bQ
Vi ﬂ?q.&9<3§ éﬁé
=
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Field test/small scale release — not contained field tests as in NZ

New Zealand

Negotiated, from

$16 875,

likely fee of

$40,000 + disbursements

Unlike the other countries 1n this table, field tests in NZ are containment
applications.

Field tests are used to expose plants or animals to conditions similar to
those they would experience should they be released. The plants or
animals must be contained to the field test site.

Field tests are considered after a full assessment of the risks and benefits
to health and safety, the environment, social, cultural, ethical and
economic impacts and a public notification period. The risk assessment,
application and any additional information from the public is then
considered by the Decision-making Committee in order for a decision to
be reached.

Timeframe:100 working days

Australia

No charge

Application made to OGTR, staff prepare a risk assessment and
management plan. Advice provided by expert body. Decision made by
the Gene technology Regulator.

Risk assessment considers health and safety of people and the
environment. Assessments do not consider the social, cultural, ethical or
economic impacts. Only risks are assessed not benefits

The time frame for assessment is 150-170 days, and these approvals
have a lifespan.

Public notification is not mandatory.

European Union

Fee set by member state
Finland

$6270 (NZD)

€ 3000

Germany

Fees

$5.250-31,500 (NZD)
€2500-15000 + exp
Actual costs
$6,300-105,100 (NZD)
€3,000 and 50,000

for past applications
Netherlands

No charge

UK

Initial application
$12 200 (NZD)
£5000

Repeat

$6000 (NZD)

£2500

Annual monitoring
$2000 (NZD)

£850

Directive 2001/18/EC part B

Application made to the member state in which the release is to take
place. This application covers information about the GMO, staff,
conditions of the trial, effects on human health or environment, controls,
remediation, waste management and emergency response and monitoring
plans. Application is notified to other member states

Decision making lies at the Member State level .

There are some aspects of the authorisation procedure that are regulated
differently in the Member States for example public notification.

Germany

Field tests might include trials in several consecutive years and at several
trial sites.

The expenses charged to the applicant include costs for notification, and
consultation on applications.
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