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Advisory Committee on Releases to the Environment (AGRE]Jitten
evidence (GMI0014)

Summary

f hdzNJ NBalLkyasS (2 (GKAa AYyIldzANER NSFESOGa '/ w
environmental risk assessment.

1 Ideally the regulatory framework should capture organisms based on the novelty of
GKSANI OKIF NI OGSNBEA&ZGAOE ADPSD dzaS | GNI AG oOF
(or that of the vast majority of countries);temad, organisms are captured based on how

they were produced and the nature of their genetic alterations. A {passed approach

would facilitate greater consistency in applying potential solutions (novel and existing) to
challenges facing the EU and iteidber States.

1 In addition to adopting similar regulatory triggers, countries are also consistent in
their approaches to regulatory assessment. The EU, like most countries, does not have a
formal process for considering benefits. The legislation sethiowtto carry out an
environmental risk assessment and lists questions that are designed to identify and
characterise the risk of harm but not potential benefits. Our view is that a consideration
of benefits would improve the evidence base for decisions.

1 Decision endpoints for these regulatory assessments should be established from the
outset. If this is not the case, it will be difficult for applicants and decisiakers to

know if, and under what conditions, a GM insect might be authorised. It is thatiyhis

will be achievable for research trials, at least in some EU Member States. The current
political situation in the EU is likely to make this very difficult to achieve for commercial
releases.

1 Regulators and risk assesssors will need to gain e in dealing with
applications to release GM insects into the environment. Discussing issues well in
advance of plans to release a GM insect into the environment will be particularly
important. It also important that the EU/ UK learns from the expereenf other
countries.

1 Selection pressure acting against the persistence of novel traits in the environment
will be an issue. From a regulatory point of view, the stability of the genetic modification
has to be addressed in the risk assessment. Appkcamist propose measures to

manage and monitor resistance evolution. An understanding of the mechanisms involved
and the use of standard mathematical models and quantitative data will be central to the
risk assessment (as it has been in assessing resistaimsect pests targeted by GM

plants).

1 The idea that gene drives could counter this negative selection pressure is not new
and researchers have explored the use of different approaches. The discovery of the
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CRISPR/Cas system in bacteria and its apiplicas a gene drive system in insects has
provoked a great deal of interest. There are technical challenges including the evolution
of genedrive resistant DNA sequences but there have been successes under laboratory
conditions. It has also provoked dission about regulatory issues. Scientific (as opposed
to social and economic) issues associated with adverse impact human health and the
environment will be captured by the risk assessment. However, the challenge will be to
establish what information wilbe required to identify and characterise these risks and

how it can be generated prior to environmental release.

Introduction to ACRE

1. We are the Advisory Committee on Releases to the Environment (ACRE). We are a
statutory, independent committee that provides scientific advice to UK Government on the
release of GMOs into the environment. This includes advising on GM microorganisms, GM
animals and GM plants. We provide scientific advice to UK Ministers on (1) applications to
carry out research and development trials in the UK and on (2) applications involving the
commercial release of GMOs in the EU.

2. Our response to thisinquiry efSOG a4 ! / w9 Qa NBYAU APSd Dah NB
risk assessment. We have not commented on the potential for GM insects to help in

addressing global and UK challenges or on funding mechanisms associated with their
development. We have focused ongudatory issues and not discussed wider, fsaientific

concerns associated with the adoption of GM technologies.

3. In 2013, we published a series of reports based on our experience of working within the

9! Q& NBIdzt | (12 NB T NI YS portd\iyhiciF cdrisieied whatider they S 2 T 2
current regulatory framework is fit for purposencluded the regulation of GM insects in our
considerations. A second report, which considered how environmental risk assessments

could be improved within this framewotkfocused on the assessment of applications for the
commercial cultivation of GM plants. However, as our conclusions relate to fundamental
FaLSOta 2F GKS 9! Qa FLIWNRIFOK G2 Dah |aasSaays
assessment of GM insects.

4. To date, we have not assessed any applications to release GM insects into the

environment. The only Member State (MS) in the EU that has is Spain. It is currently

assessing an application for the trial release of GM olive flies. As it is a trial release,

{LIh yAEAK dziK2NRGASE gAff OF NNE 2dzi GKS | aaSa
legislation on the deliberate release of GMOs (Directive 2001/18/EC) but the assessment and
decision will be made unilaterally by the Spanish authorities. fieqpee of GM plant trials in

the EU suggests that there will be inconsistencies in the approach that different EU MS will

take in regulating field trials of GM insects, making it important for potential applicants to

discuss their plans with individual NS early as possible.

Towards an evidenebased regulatory system for GMOs (2013):
https://www.gov.uk/government/publications/geneticalynodified-organisns-review-of-current-eu-
regulations

2Towards a more effective approach to environmental risk assessment (2013).
https://www.gov.uk/governnent/publications/geneticallynodified-organismsmprovingrisk-assessments
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The first part of our response to the inquiry is based on the conclusions of our 2013 reports.

Do the current EU and UK genetically modified organisms (GMOSs) regulatory frameworks
work for GM Insects

5. UK regulations implement Bepislation. The first iteration of EU legislation controlling
GMOs was adopted in 1990; UK regulatidnansposing this Directive came into force in
2002. The legislation established that organisms would be considered GMOs depending on
how they were prduced and the nature of the alterations made to their genetic material.

cd !'a UKS RSTFAYAGAZY 2F || -DadSRY 02 YIEIBHE WG I G
that the methods used to develop insects are significant in determining whether they are

GMOs or not. Consequently, some insects developed for population suppression or

population replacement strategies will be captured by the GMO legislation and some will

not. For example, insects sterilised using traditional mutagenesis (i.e. radiationg¢laaded

to suppress a wild population will not be captured by the legislation whereas insects

W3 i S Kisihghrec@riRitant DNA techniques will. Similarly, pest insects infected with a

bacteria Wolbachig that compromises their ability to transmit d&se between are unlikely

to be captured by the GMO legislation because the genetic material of the insects has not

been altered.

7. The adoption of a regulatory approach based on how the genetic material of an organism
has been modified rather than on thvelty of the organism has led to a number of

problems. These include lack of regulatory clarity (are organisms produced using non
traditional mutagenic techniques GMOs?) and inconsistency (some insects with a novel
characteristic are captured by the GM&gislation, whilst others with the same, or similar

trait, are not). These issues could conceivably affect innovation, which is a serious concern
given the threat to humans and other animals from insect borne diseases and the challenges
facing agricultue over the coming decades.

8. Another fundamental problem with the current regulatory framework for GMOs is that it

does not explicitly take benefits into account. Implicit in an approach that takes benefits into
account, is the idea that a particular Ehof "harm" might be tolerated when the benefits

are high, whereas they might not be if the product had much more restricted value. A

regulatory system that both takes account of potential benefits and includes compensatory
measures (where appropriate) fdhe potential to deliver greater net benefits. We have

discussed the principle components of a framework that takes a more holistic approach to
FaasSaaiayd y2@St 2 NH Maghaginythe FaoyprinodAgficultorer T NB LI2 NI
Towards a Comparative gesssment of Risks and Benefits for Novel Agricultural Systems

9. Ideally the regulatory system should capture organisms based on their novelty and take
benefits into account in the decisiemaking process. This is not the case in the EU but

3GM is a devolved matter in the UK and as such, the different nations have separate (but identical) GMO
deliberate release regulations.

4The GM insects die before reaching sexuaturity.
Shttp://webarchive.nationalarchives.gov.uk/20080727101330/http:/www.defra.gov.uk/environmentgése
widerissues/pdf/acrewi-final.pdf (2007).
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neither is f the case in most of the countries outside the®Etht do have functioning GMO

regulatory systenfsp ¢ KS y I GdzNBE 2F (GKS 9! Qa NB3Idz | (2 NRB
problems affecting the functioning of the GMO regulatory system. In addition to @L@8 2

reports and those of the CST and EASAC, the last mandatory evaluation of the EU legislative
TN YSE2N] TF2N Dah Odzhdidgigatiie framgwod as/it GomaRtedR G K I
G2RIFe A& y20 YSSIHIEPEX0MAGE 26y 202S0GAGSa

10. Ourparticular interest is in the efficacy of the environmental risk assessment of GMOs.
We held an evidencgathering meeting in 2013 to discuss environmental risk assessment. It
was apparent from this that the current GMO legislation in the EU could be mepied

more effectively.

Environmental risk assessment

MM® ¢KS NB3IdzE I GA2y 2F Daha A4 RAGARSR Ayidz2
scientific evaluation based upon a dossier of information provided by the applicant. The
secondelemett O2 YLINA &AS& WNAA] YIylF3aSYSyidiQs 46KAOK A
Commission, and the various national ministries. Whereas the former procedure should be

based on objective scientific principals it is to be expected that the second element may be
influenced by norscientific and often political considerations.

12. It is apparent that the distinction between the two parts of the GMO regulatory process

in the EU is becoming blurred and there is clear political pressure to add additional burdens

to the risk assessment process. For example, there is now a formal requirement to conduct

animal feeding trials as part of the assessment of GMO applications. This requirement was
imposed in law in 2013 despite lack of evidence to support such a changeenbjdttion

2F GKS 9dzNRLISIY /2YYA&aarz2yQa aOASYyGAFTFAO SELIS

13. The policies that different EU member states have adopted on GMOs over the past 18
years are often based on factors other than scientific evidence. The Cultivation Directive was
adopted earlier this year and it allows MS to opt out or ban GM crop cultivation on non
scientific grounds. This amendment to the Deliberate Release Directive does not apply to
GM insects. It is yet to be determined whether the Cultivation Directive will tteilit
decisionmaking on GM crop cultivation in the EU.

14. Even if the decisiemaking system is improved in the EU, there are issues with the
approach to the scientific risk assessment, which underpins such decisions. Risk assessments
should test plausile, clearly defined hypotheses of how a characteristic of a GMO or its use
could result in harm to human health or the environment. Instead, the EU has a tendency to
focus on academic detail and standardising methodologies, which adds to the regulatory
burden without adding value. It also makes it difficult for applicants to understand what is
required. A more coherent understanding of what constitutes unacceptable environmental

6 Canada has the only regulatory framework that captures organisms based on their novelty (and potential to
cause harm) rather on how they were produced.

7 James, Clive. 2014. Global Status of Commercicimadch/GM Crops: 2014. ISAAA Brief No. 49. ISAAA:
Ithaca, NY.

8 http://ec.europa.eu/food/food/biotechnology/evaluation/docs/gmo_cultivation_report_en.pdf
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harm from the outset, applied consistently across regulatory frameworks, wsgidficantly
aid transparency.

Mp® ¢KS AYIldzZANE NBFSNB G2 9C{! Qa 3IdzZARIyOS 2y
insects. As this guidance is directed at those dealing with applications under the current
GMO legislation, it addresses information regments for risk assessment only. There is no
facility for efficacy or benefits to be taken into account within the scientific assessment set
out in the legislation. The EFSA guidance refers specifically to population replacement and
population suppressio approaches where this is appropriate, but generally does not
distinguish between the two for risk assessment purposes. This is because both approaches
cover a range of different strategies, each of which must be assessed in a case by case
manner and its difficult to generalise. An issue that ACRE has with the guidance is that it
attempts to cover all eventualities/ hazards (for a range of potential uses of the technology
in insects) rather than providing a practical framework that will help applicdetstify and
characterise risks on a case by case basis.

16.The EFSA guidance is helpful in highlighting the fact that the EU Directive dealing with the
W5StA0SNIF S wStSFHaS 2F DahaQ ¢F+a RNIFGSR oAl
with non-plant GMOs). This means that some of the questions will have to be interpreted for

GM insects. Another important message to be taken from the guidance was the need for

careful consideration to be given to the selection of comparators in environmental risk
assessments. The legislation requires a comparison with e3Mrequivalents (with very

similar genetic backgrounds) but this does not preclude additional comparisons, which will

provide decisiormakers with a more informed/ contextualised risk assessment.

17. The WHO guidelines testing GM mosquitoes compile information on a range of issues

that researchers should consider when developing GM mosquitoes. Whilst it does not

propose a regulatory framework, it is a clear, practical document that discussesmetis

that could be part of a regulatory framework i.e. case by case assessments, increasing
environmental exposure in incremental steps, risk/ benefit, efficacy and stakeholder

engagement. The guidelines describe regulatory regimes and discuss risaasses
FNFYSg2Nlad Ly GKS OFrasS 2F GKS 1 04G4SNE GKS |
different genetic approaches that are under consideration and the conditions under which

they might be used, it is not possible to provide an exact formuléhi® evaluation of all GM
Y2aljdAaG2 GSOKy2t23ASaQad 2SS F3INBS gA0K GKAA O
guidance would be difficult to use in practice. This conclusion also applies to the guidance on

the risk assessment of GM mosquitoes in accordanitie the Cartegena Protocdl

18. An important conclusion reached in the WHO guidelines is that developers of these
technologies should discuss potential applications as soon as is practical with regulators.
Defra encourages applicants planning resedreis to meet with regulators prgsubmission.
Up until recently, it has not been possible for applicants to discuss individual applications
pre-submission at Etlevel. We are aware that EFSA now provides this facility and this is
welcomed.

®The Cartagena Protocol applies to transboundary movements of Living Modified Organisms (LMOs). There is
specific guidance on GM mosquitoes available at:
https://bch.cbd.int/onlineconferences/quidancedoc_ra_mosquitoes.shtml
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Resistance maamgement

19.1t is inevitable that there will be an evolutionary response to genetic changes resulting in
altered characteristics in organisms (irrespective of the method by which the alterations
occurred). This phenomenon is assessed and risk manageglioadjons to market GMOs

in the EU (even where there is no link between resistance occurring and environmental harm
or risk to human health). We have developed a great deal of experience in using standard
mathematical models and quantitative data whenessing the potential for insect

resistance to evolve as a consequence of the cultivation of GM hngsistant plants. In
general, we will need to harness our understanding of the mechanisms involved and apply
this knowledge on a case by case basis. Wveinsects are used for biological control,
integrating different approaches for controlling pest populations will be essential for a
durable and resistant outcome.

Gene Drives

20. The aim of population replacement strategies is to spread a novethraiigh a target
population. It is likely that such traits will impose a fitness cost; therefore, in order for them
to persist (and spread) through a population, they will need to be linked to a system that
increases the frequency of the associated genetixlification. These soalled gene drive
systems may also be used in population suppression strategies e.g. to drive lethal mutations
through a population. The idea of using gene drives to control insects or their capacity to
transmit disease is not newlowever, their application has been technically challending

21. The discovery of the CRISPR/Cas system in bacteria and its application as a tool for gene
editing in a range of species has very rapidly become the focus of research in a number of
areas.Directing Cas9 nuclease to cut/ nick the DNA at specific sites in insect genomes has
provoked a great deal of interest. Last year, Esstedti'! published a feature article designed

to provoke discussion about this technology. This was followed up bytialedry the same
group2l 6 2 dzi LISNOSAGSR WNBIdz | §2NB 3FFLIAQ | aaz20Al
the robustness of the gene drives over time and the potential for these elements, and
associated traits, to spread beyond the target population).sEh&ort of issues are

considered in GMO risk assessment more generally (there is a requirement to consider
genotypic and phenotypic stability and to characterise vertical and horizontal gene flow).
Whilst the communication of new technologies and theiksiso a wider audience is

important, a recent article by Laura DeFrancesco in Nature Biotechrdkighlights how a

lack of context may misrepresent the actual risks posed by a technology.

The challenge is to establish how to address questions abouisk®f harm and to
establish what is acceptable and not acceptable. Data produced to addretmsic#

10 There have been successes under laboratory conditions but there have been no field trials eogojrhila
and mosquitoesBassett AR, Tibbit C, Ponting CP,Liu(2013). Highly efficient targeted mutagenesis of
Drosophila with the CRISPR/Cas9 system. Cell Report228W/indbichler N., Menichelli M, Papathanos
PA., Thyme SB., Li H. et al., @0A synthetic homing nucleas@sed gene drive system in the human malaria
mosquito. Nature 473; 21215.

11 http://elifesciences.org/content/elife/3/e03401.full. pdf

12 https://www.sciencemag.org/content/345/6197/626

13 Laura DeFrancesco (2015). Gene drive overdrive. Nature Biotechnology (advanced online
publication):Biotechnoloduttp://blogs.nature.com/tradesecrets/fes/2015/09/Gene_Drive_Overdrive.pdf
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jdzSatGAz2ya gAtft ySSR (G2 6S ISYSNI ISR (KNRdIzZAK?2
GMO regulation forsees a step by step approach whereby enviratahexposure is

increased if uncertainties about risk of harm are satisfactorily addressed. We note that the

{1 Qa blraAz2ylf ! OFRSYASaAa 2F {OASyOSas 9y3aAyS
WDSYS 5NAJS -Wushanrghdidis: Regommengasoior Responsible

| 2y RdzO0G QY

22. A key message from our 2013 report is the importance of establishing what constitutes
unacceptable harm from the outset. This can be informed by scientific evidence/ knowledge
but it also has a social dimension (e.g. #ueeptability of introducing genetic systems that

are designed to persist in populations). There is a tendency for assessors/ regulators in the
EU to attempt to address this lack of consensus on what constitutes harm by collecting more
data / focusing on &zards, which is potentially an opemded exercise. The WHO

guidelines emphasise the need for such endpoints at every stage in the development of a
Da Y2aldAad2 6AyaSOGod 9alGlrofAaAKAY3I NBIdzZ I 42N
system for GM® is to work efficiently. It will help determine whether different applications

of this technology have the potential to achieve authorisation for commercial use in the EU
(and thereby in the UK).

18 September 2015
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Professor Rosemary Hajl€hair, Advisory Committee on Releases to the Environment
(ACREDr Jeremy SweetEnvironmental Consultant, Sweet Environmental Consultants; and
Ms Camilla BeechHead of Regulatory Affairs, Oxitec Limited

Q26 The ChairmanGood morning. We are most grateful to the three of you for giving
evidence to this session in our inquiry into GM insects. We are being broadcast on the web.
First, would you introduce yourselves for the record? If any of you would like to make an
introductory statement, do feel free to do so.

Ms Camilla BeechGood morning. Thank you for having me at the inquiry. | am Camilla
Beech. | am head of regulatory affairs for Oxitec in the UK. We are the only company in the
UK and probably the world dealing WiGM insects and consequently we have quite a lot of
knowledge. We can hopefully help your inquiry today.

Dr Jeremy Sweetood morning. My name is Jeremy Sweet. | am an environmental
consultant. | am a member of the EFSA GMO panel, which is relevdnns thidcussion. | see

in the questions for today there is a lot of discussion about regulation and | am not a
regulator; | am a risk assessor. | was also involved with a group in EFSA in developing the
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EFSA guidance documentation for the environmentalasdessment of GM insects,
together with a number of other independent scientists.

Professor Rosemary Hail&ood morning. | am Rosemary Hails. My day job is science

director for biodiversity and ecosystem science at the Centre for Ecology & Hydraogy. |

here because | have been a member of ACRE, the scientific advisory committee for the UK on
releases into the environment of GM organisms. | have been a member since 2006 and the
Chair since 2013. | was also an ad hoc expert for the Environment Working & EFSA

from 2006 to 2010.

Q27 The ChairmanAs Dr Sweet said, we hope to concentrate on the regulatory framework.
Here we have represented, of course, those who are being regulated, those who assess the
regulation and those who help set it, so | thitlat gives a good balance from which to

discuss the regulatory framework. Can | ask a general question to start with? We are familiar
from the written evidence with the role of ACRE within the United Kingdom and EFSA within
the European Union. Can you giv&your thoughts on the current regulatory environment

in the UK and indeed in Europe? How do such regulations differ feEhboountries that

are members of the European Economic Area?

Professor Rosemary Hailsshall summarise the legislation brieflhere are two EU

directives on contained use and deliberate release and then there are three sets of national
regulations to implement them on contained use, deliberate release and the Environmental
Protection Act. ACRE is a statutory advisory commité¢els under the Environmental
Protection Act and it advises Ministers in the UK and the devolved Administrations. EFSA is
the scientific advisory body at EU level that advises the EU Commission. We implement the
deliberate release regulations through twans. Part B is for research trials, which are
assessed nationally, so ACRE would assess those for the UK. Part C is for commercial release
and that is assessed at the EU level. EFSA leads on that with input from the member states.
Also, ACRE advises thi Government on the position to take from a scientific perspective

at an EU level. The most notable thing from #6ld countries in the EEA relates to Norway.
Norway has some additional legislatiothe Gene Technology Act 1998vhere it considers

the benefits also of a particular element to the community and the contribution to
sustainable development, but that is in addition to the other regulations.

The ChairmanOn that subject, | note that in the written evidence from ACRE you refer to
the benefits issuand how it is not taken into sufficient consideration perhaps. Are we
inhibited in the UK from taking this approach that Norway has because of our membership
of the EU or would we be free to take a view also?

Professor Rosemary Hail€ertainly we would bé&ee to take a view. ACRE does have a view
on this. Also we have some thoughts on how benefits could be taken more into account
even within the existing framework. For example, in the whole risk assessment process, the
very last question is to charactegishe overall risk of a GM organism. Additional information
could be provided on context under that question and that context could include benefits
also. The reason why that does not happen routinely is the questions leading up to that final
guestion do t put in the building blocks for benefits in the same way as they do for risks.
There is scope within the existing framework.

The ChairmanWould the other two witnesses like to add anything at this stage on the
regulatory framework?
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Ms Camilla Beech:would like to broaden it out. We have heard how the GM aspect is
regulated but we are regulated also under the quarantine regulations because we work with
insect pests, either for human health or agriculture. There are quarantine regulations that
apply. Aso, as insects are animals, there is an intersection with the animal feed and animal
by-products regulations. There is a potential here that these regulations may be misapplied
for insects because these regulations were intended for animal feed anddaatiicing

animals. | would like to broaden the overall scope regarding the regulatory environment. The
other regulation with which we have to comply is the Cartagena Protocol transboundary
movement regulation, as we are the only exporter of GM materialsidatof Europe.

The ChairmanThat is the international legal framework for crdssrder movement of
GMOs.

Ms Camilla BeechCorrect.
The ChairmanYou have practised that, have you not, and moved GMOs across boundaries.
Ms Camilla BeechWe have already undertaken several movements of that, yes.

The ChairmanThe directive from Europe that would affect you most, were you to release
genetically modified insects into the environment in Europe, which | do not think you have
done yet, wouldbe Directive 2001/18/EC, which covers the deliberate release of GMOs.

Ms Camilla Beechrhat is correct, 2001/18/EC on deliberate release, as Rosie says, either
tF NG . F2NIF FASER OGONRFE G yraazylrt tS@St 2
Commercial also meaning placing on the market or giving to third parties.

The Chairmanl think that helps us explain the regulatory framework in which we are
operating.

Q28 Lord Maxton Is the European regulation very different from the international ahd, i
so, why?

Ms Camilla Beechrhere is no international regulation as such for GM insects.
Lord Maxton For other countries then.

Ms Camilla Beechves, in Europe the regulation specifies field trials and then commercial
release. It is difficult to geneliae, but for other countries it is a bit more seamless.

Dr Jeremy Sweefthere are regulations in different countries based largely on the principles

of the Cartagena Protocol but with lots of different interpretations. Starting at what | would

call thedesirable end, there are the Canadian regulations, which are based on novelty, novel
organisms or novel traits, so they do not discriminate GMOs from other types of engineering

or manipulation or technologies. They look at the novelty of a product andisayNBE & S
O2yOSNYySR Fo2dzi GKA& YR R2 ¢S ySSR G2 f22]
based approach of looking at whether a new organism could have an impact on human

health and the environment, through to the much more rigid systems épglly in Europe

and many countries elsewhere, which is very much based on the technology approach. |

think you had some discussions about this last week.

This is a big problem because now there are tremendous debates about what the technology

is and whatGM is and what GM is not. We have new technologies coming through such as
synthetic biology and various others which people are unable to put into a neat box and say,
.Sax AU Aa Daé¢x 2NE ab2x Ad AayQid Desidgd 2SS | N
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the regulation around the technology. Many people, particularly scientists, feel that moving
towards a traitbased approach, the Canadian approach, would be much more desirable.

The ChairmanWe will come back to the trattased approach in a latguestion.

Lord Kakkar Just listening to the conversation so far, | would like to be clear on your views
about the current European and UK regulatory environments and whether they are really fit
for purpose, as that is fundamental to this issue.

Professo Rosemary Haild: would like to separate this into about three parts. The first is
that, if you were designing the regulatory system from scratch, you would design it
differently. Jeremy has talked already about what actually triggers regulation. Thedsec
element is the scope, and we have already talked a little bit about the extent to which
benefits are not explicitly included and perhaps we could make a little bit more of that.
Thirdly, ACRE feels we could take the current regulations and interpdetrgsiement them
more effectively. Other countries have very similar frameworks and they have functioning
systems. In the EU we do not have a functioning system for GM crops. In fact, the last
mandatory evaluation of GMO cultivation for crops concluded the EU legislative
framework is not meeting its own objectives as it is operated today.

If we turn to medicinal and veterinary products, it is working somewhat better. For example,
there have been 10 applications for commercial release of veterinamyyats. Nine of them
have been authorised and one is still pending in the system. The picture for medicinal
products is better than it is for crops. | think there have been about 10 commercial
applications: two have been authorised, four have been withdrawd four are still in the
system.

Viscount Ridley Can you clarify what you are talking about there? Are you talking about
bacteria?

Professor Rosemary Hailsargely | am talking about vaccines.
Viscount RidleyBut not in plants.

Professor Rosemaryails:No. | am making the distinction that in that case it is working.

They are also governed by 2001/18/EC for the environmental risk assessment part and it is
working somewhat better than it is for GM crops, which is where the problem really is. The
bigissue for GM crops is that so many applications have been stuck in the system for so long
that in many cases they are being withdrawn by companies because they are no longer
commercially relevant.

Lord Kakkar Just to be clear, the regulations around @idects are an extension of those
for crops.

Professor Rosemary Hail¥es.

Lord Kakkar For crops they are working very badly; for insects there may be capacity for
them to work better.

Professor Rosemary Hailges.

Lord Kakkar Overall, how bad is that there is this link between crops and insects, in
perception and in regulation? To pick up on a point to which you have already alluded, when
you talk about regulations working better in other countries, is that other European

countries that have decetl to interpret the European regulations in a different way or is it
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countries outside Europe? What genuine capacity in UK regulation do we have to look at the
application of what the European directives and regulations tell us?

Professor Rosemary Hailswas talking about countries outside Europe. Within Europe we
are all part of the same system for GM crops that is not currently working. If you look at
other countries such as the United States and Australia, | would say that their risk
assessments foll® very broadly a similar process and they have more effective systems.

LordKakkar You mentioned in the previous answer the question of incorporating benefits
into the equation. To be clear about it, are you saying that the current EU regulation will
prevent that, whether it is crops or insects?

Professor Rosemary Hailhere is no explicit consideration of benefits but in the structured
risk assessment process the last question is to characterise the overall risk and in doing that
applicants could be emtiraged to provide more information on context that would also
include benefits.

Lord Kakkar That would not be open to challenge at a European level.

Professor Rosemary HailSurely more information for decisiemakers must be a better
thing.

Ms CamillaBeech:As an applicant we believe that the European system does not work
because it is just not predictable. You put an application in and you can never predict when
you are going to receive a response. That is bad for innovation and it is bad for cespani

Lord KakkarWhy is it not predictable? Is there not clear guidance to the regulators on the
time they have to look at an application and respond to the applicant?

Ms Camilla Beechrhere is some guidance, but it is routinely ignored.
The ChairmanHonoured in the breach.

Lord Patel Can | be clear? From what you said, the European regulation relating to GM
insects performs on the same basis as the regulation relating to GM crops. If that is the case,
what discussions took place at the time when tegulation for GM insects was being
considered, or was it just rubbatamping that this was the same GM?

Dr Jeremy Sweeffo come back to the original discussion, the framework covers all GMOs. It
was initiated originally because of microbes and becaes®le were genetically

engineering bacteria for various reasons. The original regulations were established around
microbes and then developed for plants and now have been developed for animals. All
GMOs in Europe come under the same regulatory framewndk as you have heard, the
problem with that is not so much at the scientific level, the risk assessment process and so
on; it is what happens after that. For example, in EFSA we produce scientific opinions which
go to the Commission and to the member gstand that is where they are lost. They
disappear into a black hole. There is never a qualified majority vote and so nobody will make
a decision on whether or not to commercialise a GM crop. There are several GM crops on
which we have given favourable iofons for cultivation in Europe that have been sitting

there for up to eight years purely because the political process is not allowing decision
making to take place.

Baroness Morgan of Huytarin essence, are you saying that the process is significaiotly
difficult than the regulation itself?
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Dr Jeremy Sweefs Rosie said earlier, the regulation in principle is workable.
Baroness Morgan of Huytarls it doable?

Dr Jeremy Sweetthere are problems with the definition of GMOs and so on with the new
technologies. In principle it should work, because similar ones are working in other
countries, but in practice its application is the big problem. This is why in Europe there has
been this discussion to have eputs so that countries that want to cultite GM crops can

do so and other countries can say they will not. This was to try and get through this logjam
to allow some countries to proceed and not be blocked by other countries which said that
they were not going to have any GMOs.

Q29 Viscount RidleyCanl probe further on the question of stifling innovation, which has

already been mentioned? A surprising number of the written submissions we have had have
YSY(iA2YySR (GKA& LRAY(HD -redultd Belliehate ¥rtrépfefeur@ll A RS &
innovatioy & | YR @It dzS ONBlIGA2Yyéd 90SYy !/ w9 &l ARZ
could conceivably affect innovation, which is a serious concern given the threat to humans

and other animals from insedtorne diseases. Is this really happening? Can yaurgal

examples? Of course it is hard to give an example of somebody who did not start a company
because they could not, but could you flesh this out?

Ms Camilla Beechivlaybe | can help you with an example. We have a product for olive fly
which is a verglestructive pest in Europe. We would like to fiedgbt it in a cage to start

with, not in the open environment, and we applied to Spain under the deliberate release
directive 2001/18/EC for a caged trial with a security fence in a research environnent at
research station. The Spanish authorities felt they could not authorise that trial without
additional significant containment measures in place. We said, therefore, we would
withdraw the dossier because we have other strains coming along on which weettan
spend our money. We cannot even get to the first hurdle of getting a genetically modified
insect in a field cage.

Viscount Ridley That is you as an existing company with a track record.
Ms Camilla BeechCorrect.

Viscount RidleyWhat would the dect be if there was a research group in a university
where one of the professors was thinking of spinning out a company and starting this
because he could see an opportunity? What would it be like for him to do that today?

Ms Camilla Beechfhe bottom Ine is probably they would not start, certainly in Europe. To

take an example, we have just had a release in the USA of a diamondback moth, because at

the very least they could see the benefits of testing it. That is the next step forward. We

have hadpeo® &l @Ay 3> a2S OFyy20 dzaS &2dzNJ 6§ SOKy 2f 2

Viscount RidleyTo be clear, if | was to start a company tomorrow to suppress the Scottish
midge, for example, using the efdshioned sterile insect techniquee irradiating midges
that would be no bother, I could do that straight away.

Ms Camilla BeecHCorrect. It would be no bother at all.

Viscount RidleyBut that is (a) less effective and (b) possibly a more risky technology than if |
was to do it with a specific GM version.
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Ms Gmilla BeechYou are introducing mutations into the whole genome in that midge by
irradiation whereas we are specifically putting one or two genes into our insect.

The Chairmanls it not evident within Europe that there is a great suspicion about the
concept of genetically modified organisms and as such the public expect a different
regulatory regime?

Ms Camilla BeecHh:think it is an appetite and an attitude and the attitude is precautionary.
It is based on the precautionary principle that you do kiwdw enough about it. The
regulators do a thorough assessment of the product.

Lord Maxton You may have answered my question already. You mentioned Spain. Was it a
Spanish authority regulation that they were applying or was it a European one?

Ms Camilla Bech:It was the same directive, 2001/18/EC, the deliberate release directive. It
is the same in the UK and it has been implemented into Spanish law. It is exactly the same
set of questions.

Lord Patel Could | have some clarification on what you saidultiee European law
regarding germline mutations? Does that arise out of the regulations relating to human
genome manipulation and is it directly applied therefore to any insects or animals?

Ms Camilla BeecH:do not believe so. | am not very familiar wthat law. | apologise but |
do not think | know the answer to your question.

Q30 Baroness Nevillelones My question follows from the current conversation. One has
rather a strong sense that there is an impasse here, from what Ms Beech was saying about
not being able to start a field trial. Is it possible then to start thinking ahead to try and get
proposals on the table which get ahead of the current situatiam other words, instead of
waiting on and on for a field trial that may never happen, becausecgonot get to that

post, actually start initiating a dialogue on a new regime? If you did that, what would you
like to see as its salient characteristics?

Professor Rosemary Hailsthink we should be proactive in trying to solve these problems

on two fronts. As you say, we should look to the long game about designing a system that
my committee would feel is more scientifically defensible. A key feature of that system and
the trigger for regulation would be around novelty rather than around a particukthod

that has been used to produce the organism, as Jeremy has already alluded to, because that
is more scientifically rational now.

Baroness Nevillelones The trait?

Professor Rosemary Hail¥'es, that is right. When the regulations were first produced,
recombinant DNA technology was very new and they could see the potential to produce very
different sorts of organisms. This is why we have our current regulatory system now. Yes, we
should pla that longer game and seek to set up a new system that is more defensible and
more future-proof. We have this bizarre debate now where new techniques are being
developed to manipulate genomes and you have people scrutinising the legislation to try to
decde whether technically it is captured by it or not. That is a bit of a nonsense.

In designing that new system, we would like to see one where benefits are very explicitly
included. However, | think we ought to be proactive on another front as well, bedhas is
a very long game. We ought to be proactive on trying to make the current system work more
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effectively. In essence, we have the evidence that it works more effectively in other
countries. We have this big issue to which we have alluded wheregsaktbeing conflated

with the scientific process. It is really embodied in the position of GM crops where we have
these applications in a suspended state. | have pointed to the fact already that for medicinal
and veterinary vaccines we have had more ggsc

The cultivation proposal is where countries can opt out of growing GM crops and that is an
attempt to separate the science from the politics to some extent. It is early days yet. It

remains to be seen whether that will be effective. Also there ateptssues of detail about

how the risk assessment is conducted in the EU. ACRE is one of several voices across Europe
which promote the problenrformulation approach. Risk assessment should test plausible,
clearly defined hypotheses. There is some pressutitiein the EU to focus on harmonising

data requirements and standardising methodologies and we feel that that acts a little bit in
opposition to the casdy-case approach to risk assessment. There are some issues of detail
that we can work on with EFSAitoprove the efficiency of the environmental risk

assessment. Whether this will solve the big issue is quite another matter.

Baroness Nevilledlones As a practical matter, how do you think you could start a debate on
changing the approach?

Professor Roswary Hails:That is a very good question. EFSA would be the place where the
dialogue would need to start, as leaders of the process in Europe.

Q31 Lord Hunt of Chestertonl was going to ask whether you can model this. You have risk
assessment and then you Veregulations, but the question is whether there are models
both of the biological and the physical process of the effect of different kinds of regulation.
You do experiments and you examine those in the laboratory and conceptually, but then
how do you stdy the effects of different kinds of regulation, to put the question another
way?

Professor Rosemary Hailsguess the evidence is in whether or not the regulation is
effective, in that applications that have been deemed to be safe or even beneficial fo
human health and the environment are then allowed to reach the market. | would say that
would be the hallmark of success for a regulatory system.

Lord Hunt of Chestertonl am thinking of the example of this box in Spain in which you were
going to do tke experiment. The way the question was answered was whether it does or
does not fit within the regulation, rather than a scientific study of what would be the
consequences if something went wrong and all the possibilities and how that would affect
the decsion. The decision would be made with a rich knowledge of all the possibilities that
might emerge from a particular trial or experiment or whatever.

Ms Camilla Beechrhat is included in the risk assessment process that the authorities
undergo. When you ggy you have to envisage all the potential scenarios that are both
direct, indirect, short term and long term that could be a consequence of an organism being
in the environment.

Lord Hunt of ChestertonDo you think the risk assessors do that job vempgietely? It

sounds as if in your olive fly experiment you did all your calculations but, before the decision
was made, did the Government or European side look at your science and your calculations
and did they test them?
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Ms Camilla Beech:agree very mch with Rosemary and Jeremy that the risk assessment
process itself works scientifically. The problem that we face in Europe is a political overlay of
the implementation of the regulations.

Dr Jeremy SweetCan | come back to your previous issue? Onbefthings that has been

looked at in Europe, particularly by EFSA, which is taking a lead on this, is to try and switch

the focus of risk assessment away from looking at whatever is regulated, whether it is a

pesticide or a GMO, towards what we are realiyncerned about, which is the environment.

We want to protect the environment, so whatever we put in it is a stressor on that

environment and we need to look at it and see what the impact is. There are now

discussions in EFSA and at other levels to thatononise the approach to risk assessment

taken by the pesticide people, by the invasive species p&oalel maybe John can say

something about this latar and by those dealing with GMOs. We are all trying to address

the same concern that you are putting sething new into the environment and, therefore,

what is the environmental impact, how do you assess it and how do you come to a

conclusion? There is a move to try and harmonise this approach and to move the focus away

from looking at all the different teafologies and saying the issue is environmental

protection and let us build a framework that is focused on environmental protection. This is

the way we are trying to move things in Europe at the moment, but it is very difficult
because there are very strong2 € A G A OF £ FT2NOSa ¢K2 al& AYYSRAI
GKS FIFO0 dGKIFIG AdG A& Da 0@ oNILIWLIAY3I SOSNBOGKAY
seeaondl 12 L) aK2LJE &2 GKIFG @2dz LINPRdAzOS a2YSUKAY S
environmentalrisk 334 SaaYSyidé> IyR SOSNRBO2Re Aad F2if29
would be the ideal solution, but that is too simple for regulators.

Baroness Nevilledones In your view, that would improve the risk assessment process.

Would it actually deal with th issue of benefits or would that still lie outside?

Dr Jeremy Sweefthe risk assessments are always comparative. You are asking what the
situation is now and how it will change when you put the GM organism or pesticide out

there. In the case of GMOs,dfefore, the baseline is the current situation. If what you are
dealing with is a pest or a mosquito or whatever, then the baseline is pretty horrendous.
What you are saying is that you have this really bad baseline and what happens when you
put the GM mosguito or the GM olive fly out there, where does it move from the baseline?

Of course it moves upwards and you can then assess across a whole range of environmental
areas and see in most areas that it is moving up from that baseline. There may be one or two
particular ecological issues that need to be ironed out but, on the whole, if you are
comparing with the appropriate baseline, then to a certain extent you are looking at the
benefit of what you are putting out there.

Baroness NevilleJlones You are sagg it would emerge from the process.

Dr Jeremy Sweefhis is what we do in the risk assessment.

Q32 Lord KakkarWe have heard a lot about the regulatory framework and we have just
heard that it could be improved, but also that it is reasonably good in comparison to those in
other nations in the world. There is a political overlay beyond that where, once the iicient
advice is provided based upon the regulatory framework, it goes into some system and is
lost there. First, | would like to understand a bit more about the stage beyond the scientific
assessment and the approval for a particular approach. Where dgesatter that?
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Secondly, how would you propose dealing with that political roadblock beyond the
independent scientific opinion to ensure that things move?

Baroness Morgan of HuytarCan | ask a supplementary on exactly the same issue? To what
extent do ya think that Defra and probably BIS as well are sufficiently proactive in trying to
move this forward at the EU level?

Dr Jeremy SweetYou are the closest one to Defra!
Ms Camilla BeechThat is the second question. Do you want to start with the firststjoa?

Dr Jeremy Sweel am not an expert on what happens in the political environment in
Europe, but | have observed it for a long time. There are big political constraints in different
European countries which are holding them back. The other thingish#ot helpful is many
European countries do not even have independent scientific committees. We are fortunate
in the UK that we have ACRE and other committees and of course Europe has EFSA. There
are a number of countries that have pseusdaentific conrmittees where all the scientists

are directly employed by the Government or there are committees which will produce an
opinion but then it is entirely overruled by Ministers, as happens just across the Channel
from here. You have a very tricky situationevé either the scientists are not able to express
themselves or, if they do express themselves, they get overruled by politicians. That works
its way up to the political decisiamaking process in Europe by the majority of states. There
are a large numbeof states, such as the UK, which give scientifically based opinions, but
unfortunately they do not carry a lot of political weight across Europe as a whole.

Ms Camilla BeechA lot of countries take the opinions of some of the NGO groups and
regard them vith the same scientific weight that the opinions of EFSA and Defra are given,
without the rigorous scientific evaluation of those comments. If you wanted to change the
system in some way, it would be useful to level that playing field so that the sageméfght

is equal on both parties.

Q33 Lord PestonMost of the questions | was going to ask have already been asked by
colleagues, which makes me quite fed up, but could | ask a more general question? To take
an example, we regulate the financial sector bhe&szafinancial institutions have done

enormous damage in our economy. Are there any examples at all of anybody in ths field
GM or specifically insect GMdoing any damage at all up until now? Can you cite me an
example of someone who has done some damagetherefore needs regulation?

Professor Rosemary Haild:the regulatory system is working, that would not be the case. |
would turn that question round and say that in the past agriculture has had an impact on the
environment and some of those impactave been very undesirable. GM crops are a part of
that agricultural picture, so | think we should regulate them, but we should regulate them
robustly and proportionately. One of the reasons why | feel we should move to a different
trigger for regulation ishat there may well be new farming practices in the future that are

not captured by regulation which could further damage the environment. We need robust
but proportionate regulation to protect the environment and human health.

Lord Peston| must say, waring my economics hat, that that sounds like regulation for the
sake of regulating. You have not made any case to me as to why we need to regulate. It is
IfglFe&ax LG YAIKG 06S YR GKSNBF2NB 6S KIR
constructsome regulations and you get some regulators, what are they going to do to earn
their income? They are going to regulate. How will they interpret regulation? They will
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interpret it as stopping things. That seems to me to be a way of destroying an econoimy,
a way of giving us the world we want.

Professor Rosemary Hailgé/e are an independent scientific committee.
Lord PestonYou are independent, yes.

Professor Rosemary Hail¢/e are not actually regulators. | would contest that what | was
stating was regulation for the sake of it. | am also a member of the Natural Capital
Committee, which has just finished and produced three reports that illustrate that the
natural capitat the state of the environmertt is in decline because of pressures on the
environment. This is just one of the potential environmental drivers. We need to be better
stewards of the environment.

Dr Jeremy Sweetlust to add to that, one of the few good thingsoabthe European system

is that, as well as looking at the impact of GMOs, we also look at the impact of the
management of GMOs. That distinguishes Europe from other countries such as the United
States of America. For example, within EFSA we have beendoaiy carefully at
herbicidetolerant crops because here you have two stressors, the GM crop itself and the
fact that the herbicide regimes are changed by the management. You therefore have to look
holistically at the impact of these and come to a casmn. We have seen already in some
areas of North and South America where there has been an extensive move to some of
these herbicideolerant crops that there have been consequences for agricultural systems
which we would not want to see in Europe. Toeatain extent this came out experimentally

in the farmscale evaluation studies with which | think some of you are familiar, which
showed that certain herbicide regimes could reduce botanical diversity and therefore
biodiversity in farmland. If we introdie those systems, they have to be managed
appropriately and not make the situation in farmland worse. These are the sorts of issues
that need to be looked at very carefully. | come back to my original comment that regulation
is there to protect the enviroment and therefore I think that it is justifiable. That would be
my response to saying that we are overregulating, because we need to protect our
environment.

Ms Camilla BeecHPerhaps | could add a little to that. When we are talking about genetically
modified insects specifically, not GM crops necessarily, a lot of these species are invasive.

They have come into our environments and they should not really be there. When you are
considering Jeremy was saying what the baseline isgulating these, you hawe decide

what you want to protect in the environment and that is where we have political goals,
0SOldzaS 6S R2 y20 NBrtte (y2¢ oKIFIG S gl ya
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Is it farmland? What are the end points that we want to protect? | would ask you to consider

that point strongly when you are considering this inquiry.

Lord PestonDo you not want to protect all the people dying of malaria in the poorest
countries in the world? Should that not be the thing you focus on first and foremost?

Ms Camilla BeechAbsolutely and that is exactly what we are doing in Brazil where we have
had very high success in reducing the amount of vectors in the environment with our
technologies.

The ChairmanWe are coming back to the benefits and disadvantages equation.
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Viscount RidleyTo follow on from that, we are not necessarily talking about protecting the
environment but improving it in many cases. We have a damaged envirnmall sorts of
ways and we want to bring it back to something better. Surely we are not after the status
quo in many of these cases.

Professor Rosemary Hail8bsolutely | would agree.

ViscountRidley L K2LJS L FY y20 GNDu RityePointaboutt 2 YS2y S
how we want to bring benefits into the regulation as well as risks, is this a general problem

with the way the precautionary principle has been adopted in the European Union, that it
essentially compares any new technology to Utapither than comparing it with the

existing system?

Professor Rosemary Hailswould say that the precautionary principle properly applied
would also take into account the risks of not developing a particular technology and the
benefits forgone. It is a rsuse of the precautionary principle that has led us to this place.

Viscount Ridley The way it has been specifically defined in the European Union does not
include that.

Professor Rosemary Haillslo, that is right.

Q34 Baroness Morgan of HuytanWVe are cleathat you all think that, were we starting
from scratch, a traibased approach would be a better way of effective regulation. If we
take that as a given, can you give us a little bit more explanation of why that works and
where it works? You mentioned @ada. Why does it work better? If we did that, could GM
insect technologies be separated from GM crops? Would that be helpful in your view or
would that not be necessary if we had a different form of regulation?

Professor Rosemary Hailhe reason why hink it would work better is partly because it is
more scientifically defensible. | can give you a crop and an insect example. We can produce
herbicidetolerant crops by different methods and some are captured by the regulations and
some are not. It is theame with insects. We are producing sterile insects by different
methods. Some are captured by the regulations and some are not. Moving to-adsst

system would not separate insects from crops; it would separate some insects from other
insects and sme crops from other crops. That is the first point. Also it would be more
future-proof because the technology is developing rapidly and it would be very hard to word
legislation in a way that would capture all potential new techniques. We might try aitd do
F2NIy2¢ FYyR ¢S YAIKG 0S o6FO1 KSNBE Ay FTAGS 2N
discussion. It would be more futwgroof. That is why | think it would work. Of course, the
Canadian system does appear to work well.

Q35 Lord Patel My question is moreaneral but | am also asking you to do a bit of crystal

ball gazing. It sounds from the evidence we have heard so far as if the current regulation is
restrictive or even prohibitive, to the extent that it might prohibit development in science,

let alone theapplication of that science. If this continues with the science now, where do

@2dz GKAY] GUKS 'Y g2dZ R 0S LI OSR Ay wmn &St NE&
not so prohibitive and allowed for science and its application to flourish, whegeddhink

S YAIAKG 0SS Ay wmn @8SINBRQ GAYSK

Ms Camilla BeechiVith our existing frameworks and the existing politicisation of the

process, the EU and the UK are unlikely to benefit from GM insect technologies. We have
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tried in Europe already and have beamkked back in trying to achieve that. It is not that it

IS not going to happen, but it is going to be very difficult for a company to put forward
applications in the current environment. If you change the environment and move to maybe
a trait-based one, lten it is untested of course, but we may have more opportunity for
success. It is like reviewing a book as to whether it has been written on a typewriter or a
computer and not on its content.

Baroness NevilleJones You paint a very powerful picture ot@mference with the system
and none of you gives us any hope that that is going to change in short order, for all sorts of
institutional reasons which you have set out. Can theaytsystem get us anywhere?

Professor Rosemary HailShat remains to be .

Baroness Nevillelones What would be the nature of the ogiut that is likely to be
developed and how far would it provide a basis, at least for field trials, in the UK?

Professor Rosemary Hail€urrently the optout system is just for the cultivath of GM
crops.

Baroness Nevilledones If the legislation is for all varieties of genome, why could the
principle not be extended?

Professor Rosemary Hailhe optout is to opt out of a decision made at the EU level. If a
decision was made at EU leteht a crop could be commercialised, a country could then opt
out. That is my understanding.

Q36 Lord Patel My question also had the science development component to it, because
even if we were developing insect modification in mosquitoes to prevent theagpof

malaria, we could not do it under the current regulation because the science would fall foul
of the genome moadification regulation. Am | correct?

Ms Camilla Beechfhe genetic modification regulations work very well in the UK for
contained use for example, science in laboratories. A lot of laboratories in the UK are doing
that and | believe we are a world leader in that area. That process is not subject to the same
political constraints as releasing into the environment and therefore | do not thekJK

would suffer if we continued to use GM insects in the laboratories. The concern is when we
want to go to a wider scale in the environment.

Lord Patel That takes me to a comment that Professor Hails made earlier about vaccine
development. If you gto using reverse vaccinology to develop vaccines, which involves
genome sequencing and then manipulating the genome side of that to produce vaccines, we
can do the science but we cannot do the application of the development of vaccines by that
process irthe United Kingdom. Is that correct?

Professor Rosemary Hailsdo not see why we could not do it, because the regulatory
system seems to have worked more effectively particularly for veterinary vaccines.

Lord Patel But not for human vaccines.
The Chaman: | am concerned that we have the opportunity for Lord Vallance to ask his
guestion.

Q37 Lord Vallance of TummelTurning to the commercial side of thisnd perhaps this is
one for Ms Beech Oxitec Limited, a UK company, is the world leader in this technology and
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it was acquired by Intrexon, which is a larger American company. What are the implications
of that for the UK, if any? It would help us to understand it if we knew a little bit about how
the acquisition developed. Who approached whom? The assumption might be that the
Americans approached a smaller UK company, but there would be good reasons for a
smaller UK@mpany to approach the Americans.

Ms Camilla BeechiWhen you work in this space, you know the other people who work in
this space. We knew about each other for a long tint&o or three years and it became
obvious there would be some synergies if we gasdtiher. That is how the acquisition arose.

Lord Vallance of TummeA spontaneous transatlantic meeting of minds and no commercial
side.

Ms Camilla BeechNo. You meet in scientific conferences. They are a leader in synthetic
biology and we are a leader in the genetic modification of insects, so the minds meet
hopefully not midAtlantic. They are looking at a whole range of sectors ag vietid,

consumer, evironment applications and, knowing each other, it became obvious to share
our common goals. It is securing funding for inward investment into the UK as well. We will
remain in the UK and, while previously we had lots of small shareholders as a private
company, we now have just one large shareholder. We will remain in the UK and we are
increasing our footprint in the UK, so there will be inward investment into the UK as a result
of this acquisition.

Lord Vallance of Tummeln effect, you are saying thatis is a benefit to the UK rather than
having an independent UK company.

Ms Camilla BeecHt is a little early to tell because it is very fresthe deal was only
completed in September but we believe that that will be the approach.

Lord Vallance of TummeDid the differential regulatory regimes in the UK, Europe and the
United States play any part in the acquisition?

Ms Camilla BeechNo, not at all.
Lord Vallance of Tummelou were not looking for reach beyond Europe.

Ms Camilla BeechiNo. We have a application for mosquitoes in the US at the moment.
That is one of the regulatory regimes that works well, but even then it has taken them quite
a long time five years to work out what to do with mosquitoes.

Q38 Lord Hunt of ChestertonLord Patel asked abbwhat the position might be 10 years

from now. | am afraid to say that a lot of my European continental colleagues always look at
the downside, but the fact is that there are dangers; we have lost elm and chestnut trees.
Therefore it seems to me that theanger over the 10 years concerns what aspects of our
biodiversity we will lose. Nobody seems to be playing this card as a way of preserving
European biodiversity through this kind of technique. Nobody in Europe on the political
green side addresses thaulgers of just carrying on as we are. Is that something that you

are pushing in your own discussions and presentations?

Professor Rosemary HailShat is a very interesting point and for any one application that
would be an element that would be brought iboth in the wider context and in the
consideration of benefits. These potential benefits also extend to GM crops. If you use GM
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crops that are inseetesistant, how does that compare with the spraying of insecticides? It
might greatly reduce the netarget effects.

Lord KakkarLet me just come back to the eptt system. If | understand it correctly, if
some poor application manages to get itself all the way through European political
bureaucracy and gets a positive opinion, the scheme will be for mestates to opt out of
that particular GM organism technology or whatever. Is there a way of a negative decision
coming from Europe and a country such as ours opting in to use it nevertheless?

Professor Rosemary Hailsam not aware of any such mechanism

The ChairmanThat brings us to the end of this session. We could have continued much
longer. Thank you very much, particularly for the help in exploring the regulatory framework
and the developments you would like to see us propose in the report. ¥oe given us

many leads. Thank you all very much.
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Agricultural Biotechnology Council (abg)Written evidence (GMI0O018)

The views expressed in this submission are those of, dfse umbrella organisation for the
agricultural biotechnology industin the UK. Comprising of six member companies, abc
works with the food chain and research community to invest in a broad range of crop
technologies; including conventional and advanced breeding techniques, such a3 ikdde
are designed to promote the stanable intensification of agriculture by tackling challenges
such as pests, diseases and changing climatic conditions, whilst reducing water usage,
greenhouse gas emissions and other inputs. The companies are BASF, Bayer, Dow,
Monsanto, Pioneer (DuPoréhd Syngenta.

Executive Summary

6O 6StO02YSa (GKS AYyljdANRE 2F (GKS | 2dzaS 2F [ 2N
¢ SOKy2ft238 O2yadzZ GFrdA2y 2y Da AyasSodaz LI NIA
GM insects is in protecting crops, livestbc’ R Yy I G A @S &LISOAS&adé 60 0
technologies have a role in this regard, and that to succeed, integrated pest management

needs as many tools in its toolkit as possible. The dysfunctional EU approvals process must

be addressed if the UK, andrape, intend to modernise and compete with at the world

level on equal footing.

The focus of abis on the promotion of innovative agricultural biotechnology and advanced
breeding products. As such, this response is only concerned with the agricultural crop
applications of genetically modified (GM) insects.

Call for evidence questions

1. Which human diseases, across the world, could be addressed through GM insect
technology? Are there any human disease risks in Europe, particularly the UK, for which
GM insects are under development?

n/a

2. What are the possible livestock and agricultural crop applions of GM insects across
the world? Of current livestock disease risks and agricultural insect pests that could be
addressed through GM Insects, which should be the highest priority for Europe?

n/a

3. Opportunities and complementarity
a) Are there likely to be opportunities provided by GM insects that cannot be provided by
other approaches, such as biological control methods?

n/a

b) How could GM insect approaches be complementary to existing Integrated Pest
Management (IPM) programmes?
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I. Theglobal population is expanding rapidjyhere are forecast to be 9 billion people
on the planet by 2050, and critical resources such as land, water and energy will
become scarcer. The challenge posed to the global food supply by climate change
and the inceasing population means that we need as many tools as possible to
help us grow more food in a sustainable way.

ii. Integrated pest management involves mixing and matching new and old technologies
to achieve an appropriate control of insects with a minimalissnmental
footprint.

iii. IPM also has an important role in preventing or delaying the hylaf resistance in
the environment, known as resistance dilution. As such the use of GM insects
could be a major new tool in the armoury of farmers; it will notialbe the need
for others but could be used alongside insecticides;gasticides, natural
predators and GM insegesistant plants.

4. Regulatory frameworks

a) How appropriate are current EU and UK GMOs regulatory frameworks in addressing the
issues raised Y GM Insects?
i. Defra and its Advisory Committee on Releases to the Environment oversee the
control and deliberate release of GMOs in England.

ii. In terms of GM, abc believes that ACRE, the Food Standards Agency (FSA) and its
Advisory Committee on Novel Fooaisd Processes (ACNFP) adequately oversee
the application of EU regulation on GM in the UK.

iii. However, the dysfunctional EU approvals process and its continued vulnerability to
political interference by Member States mean that independent scientific
eviderce is not being utilised to inform the current authorisation framework.

iv. This bottleneck at EU level means that Britain, and the EU, are falling behind in terms
of food security and agricultural research, whilst countries such as China and Brazil
settargets for greater proportions of their GDP to come from agricultural
biotechnology.

v. The inability to register GM products and difficulties in conducting field trials in the
EU is pushing the Ukased biotechnology companies and research base to leave
overseas.

vi. For the use of GM insects to become a reality, as with GM crops, a higher political
priority should therefore be given to increasing the efficient processing of
applications for GM authorisations. GM products should be put to vote without
delay,recognising that any safety concerns associated with a product have already
allayed with the scientific evaluation carried out by the European Food Safety
Authority.
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vii. The European Commission should also continue to seek a reasonable dzasede
path forward to resolve this gridlock, which is accepted by a majority of Member
States, but ensures a freedom of choice for farmers.

viii. The current plan devised by the Commission to nationalise market authorisations of
GM crops for feed and food use is not a s@atiand demonstrates a lack of
understanding of where in the regulatory approval system the problems lie. It risks
2S2LI NRAAAY 3T 2dzNJ FINXAY3I YR AYLERNI AYRd
and food sector, our largest manufacturing sector whikoalndermining the
aAYy3aES YFENJSGZ 2yS 2F (GKS 9! Qad Fdzy Rl YSy
opposition expressed by the Member States in ongoing discussion at the European
Parliament and Council shows that these flaws are evident. Quite simply, such an
undermining does nothing to improve the confidence within the science fraternity
that Europe is the best place to invest in biotechnology solutions to the many
problems that exist in agriculture.

b) Are there lessons to be learnt from the regulation of GM irtgg in other countries such
as Brazil?
n/a

5. Do the World Health Organisation (WHO) guidelines on the release of GM mosquitoes
provide the basis of an effective regulatory framework? How should issues regarding
the emergence of resistance be considered?

n/a

6. Do the European Food Safety Authority (EFSA) guidelines on the environmental risk
assessment of GM Insects for commercial use sufficiently address the different risks
from population suppression and population replacement approaches? How should the
ecdogical risks and human benefits that might arise from the application of gene drive
techniques to population replacement approaches be assessed?

n/a

7. How is research into the development of GM insects currently funded? Are there
opportunities to attract more private investment into this area?
n/a

8. Given the possible public health benefits of GM insects, should the Government be
funding their commercialisation? Would this result in a conflict of interest with regard
to regulation of releases? If so, how gt this be managed?

n/a

9. How could the UK benefit economically from both developing GM insect technology
and its use within the UK?

I. While abc cannot comment on the economic benefits of GM insects, the economic
value of the entire agricultural biotechraiy sector is significant. Research teams
across the UK are global leaders in this field. They are developing agronomic
systems and technologies that combat pests and disease, help crops to respond to
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a changing climate and increase agricultural produgtper hectare using fewer
resources like water, fertilizer and fuel.

ii. From laboratory discovery through to farstale cultivation, crops go through a
typical technology development cycle. The UK has a particular strength at the
early discovery stage of R& This success drives private and public investment in
the UK which is relatively high compared to other EU countries. For example, the
Biotechnology and Biological Sciences Research Council (BBSRC) spends around
£445 million per year on biotechnology ahmblogical sciences.

iii. However, under the current system, UK innovations are not able to benefit the UK
since the majority cannot be commercialised in Europe, and in many cases nor
imported back into Europe. Not being able to fully realise the benefitesearch
has an inevitable impact on future investment and undermines the stability of our
academic success in the sector.

iv. To quantify the contribution of the agricultural research base, abc commissioned a
report titled Going for Growth on the potentiaconomic opportunity presented
to the UK by agricultural technology research and innovations. It received
significant support and input from across the agricultural technology sector,
including the NFU, National Institute of Agricultural Botany (NIAB)abtic
research institutes including Rothamsted Research and The Sainsbury Laboratory.

v. Through the report, abc was able to engage very positively with the Government and
is fully supportive of its Agricultural Technologies Strategy. However, the
worsenng authorisation delays are further slowing UK innovation, a situation
likely to deteriorate should the EU review into GM decides to impose even greater
restrictions.

10. Public concern

a) How can the gap between regulatory approaches and public concerns over GMOs be
addressed?

i. According to the most recent biannual public attitudes tracker by the Food Safety
Authority, only 7 per cent of responses listed GM foods as a concern when
unprompted, down 1 per cent from 8 per cent in the previous tracker. The level of
concern is still low when prompted, finding that just 24 per cent are worried about
GM foods (FSA, 2015).

ii. Attitudinal surveys have consistently shown that British consumers worsyaled
less about GMOs in food and drink (Eurobarometer, 2Z20%0).

iii. An EU funded study of public perceptions of agricultural biotechnologies (CSEC, 2001)
carried out in five European countries showed that participants did not react so
much to genetic mdification as a specific technology. Their main concern related
to the institutional context in whiclnnovations in generare developed,
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evaluated and distributed. Indeed, respondents expressed a deep distrust in
regulators, scientists, mediaand comr@ek I £ | OG2NBRQ FoAfAGe (2
monitor risks once the product or technology is on the market.

iv. The erosion of public confidence in the decismoaking process has been widely
acknowledged. Regarding agricultural GM technology, abc believes tetegr
transparency and a reliance on sound scientific evidence will help to stem public
distrust. As will the strict application of existing regulation.

v. Despite falling consumer concern, regulation in many ways is going in the opposite
direction, as demnpstrated by the current plans by the European Commission to
nationalise authorisation process of GM crops for import.

vi. abc strongly opposes this approach as it will inevitably lead to arbitrary, ideology
based, disproportionate and discriminatory decistaking.

vii. abc also firmly believes that all those involved in food production and distribution
have a role in alleviating public concerns over GMOs. By providing factual
information to consumers on GM and other forms of agricultural technology, the
food andfeed chain hopes to give UK consumers greater confidence in the science
and safety of agricultural technologies so that informed decisions can be taken on
the future role for such innovations in the UK.

by)La GKSNB | NRfS F2NJ WNBaLRYyaAotS Ayy20F A2y
I. abc considers that all stakeholders share aesponsibility for innovation. However

we believe that once a product is deemed to be safe to the consumer and the
environment, it should be the conswanwho should decide the future of a
product through purchasing decisions. In the case of GM insects, since the insect is
Y20 0KS GLINBPRdzOGE:¢ (G2 0S O2yadzYSRI GKSNB
to eat the product, but conversely, the consumer thenef does not have the
G LIZNOKF aAy 3¢ G2 LINRPy2dzyOS GKSANI GASga 2y

ii. In the end, all Etduthorised GMOs have been proven safe before their placing on
the EU market. This has been concluded by the European Food Safety authority
(EFSA) in collaboratt with Member States for each individual GMO present on
the market, on a casby-case and stefby-step basis.

iii. There have been two European Commission reports on the effects of GM crops on
KSIfGK FYR (KS SYZANRBYYSY(® #inSdsi&e Sy (i Ay 3
in research over 25 years, the studies have shown no scientific evidence
associating GMOs with higher risks than conventional plants and organisms.

iv. GM crops bring vast benefits to the environment. With the advent of technology,
farming has beome more efficient in its use of inputs such as plant protection
products, water, fertilisers and energy. GM technology has significantly
contributed to optimising pesticide application (by up to 37 per cent) and
increasing yields on the same amount afdeby up to 22 per cent. Other
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environmental benefits include reduced ploughing and tilling which are crucial for
combating soil degradation and erosion, and are facilitated by herbicide tolerant
GM crops. Reduced ploughing, tilling and optimised pestigg#epractices are
widespread and increasing in countries where GM crops are cultivated, while still
very rare in the EU. In 2013 alone, GM crops cultivated around the world
contributed to saving greenhouse gas emissions equivalent to taking 12.4 million
cars off the roads for one year.

v. Despite this, the malfunctioning GM approvals process continues to put the UK and
Europe at a significant disadvantage and current plans to nationalise import
authorisations for food and feed have will a devastating eféecthe agricultural
OA20SOKy2f238 aSO02NJ FyR GKS ! YQa | 3INXOd
vi. Choosing to allow individual Member States or regions to ban safe products based on
undefined criteria is a clear signal that the EU Commission no longer stands by
sciece and evidencéased decisiomaking, a critical precondition for growth,
innovation, investment, as well as consumer confidence and safety.

c) What are the critical factors in effective public engagement from lab to final release?
n/a

18 September 2015
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Agricultural and Horticultural Development Board (AHD8Written evidence
(GMI0015)

The Agriculture and Horticulture Development Board (AHDB) is a statutory levy board,
funded by farmers, growers and others in the supply chain and managediadeggendent
organisation (independent of both commercial industry and of Government).

Our purpose is to make agriculture and horticulture industries more competitive and
sustainable through factual, evident@ased advice, information and activity

AHDB has position statement on the Genetic Modification of Crops and Crop Protection
Agents which can be found http://www.ahdb.org.uk/news/documents/AHDB
GMpositionv504Mvi12updated.pdf

1. Which human diseases, across the world, could be addressed through GM insect
technology? Are there any human disease risks in Europe, particularly the UK, for which
GM insects are under development?

Potentially any insect transmitteduman disease could be addressed through the use of GM
insect technology, however, the current modifications have only been applied to a limited
number of species in a few genera so it is by no means certain that all species would be
suitable targets.

2. What are the possible livestock and agricultural crop applications of GM insects across
the world? Of current livestock disease risks and agricultural insect pests that could be
addressed through GM Insects, which should be the highest priority for Europe?

AHDB feels that globally there are many potential opportunities to exploit GM insects to
address a range of livestock disease risks and crop pests. For livestock an important target
would be the control of a range of Culicoides species which vectordsigae and
Schmallenberg virus infecting livestock in the UK and throughout Europe. Other potential
targets related to livestock would be flies in buildings and also blowflies in sheep where in
field trapping has been tried in the past. Areae treatmen with GM flies could be used

to depress populations below damaging levels.

The range of potential targets for crop pests is significantly greater and could deliver benefits
not only in crop production but potentially in the protection for the wider epwiment

against nomnative species e.g. pine and oak processionary moths. Introduced species such
as Tuta absoluta, a pest of tomatoes in glasshouses or Drosophila suzukii (spotted wing
drosophila) a recently introduced pest affecting a wide range offsattcrops that are

causing significant crop damage and financial losses would be key targets for this
technology. Other high priority pests that could benefit from the application of this
technology are cabbage stem flea beetle, cabbage root fly, pbletie and brassica pod

midge and diamond back moth. Some of these targets have already been genetically
modified for sterility or are currently under development. These suggested targets assume
that the technology which has been developed in Diptede@ptera and Lepidoptera can

be reliably applied to other species in these orders.
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3. Are there likely to be opportunities provided by GM insects that cannot be provided by
other approaches, such as biological control methods? How could GM insect appesac

be complementary to existing Integrated Pest Management (IPM) programmes?

Spotted wing drosophila (SWD) is currently causing major issues for the soft and tree fruit
industry and despite the investment of many millions of pounds globally there aratadi
number of chemical controls available and as yet no effective biological controls. The UK
and other countries rely heavily on biological controls for the majority of pest control for soft
fruit in polytunnels but with no suitable biological solutefor SWD means the use of
conventional crop protection chemicals can severely disrupt these programmes leading to
significant extra cost (typically in the order of thousands of pounds per hectare) . Given that
SWD is an alien species in many regionsiefworld, it is particularly suited to a Sterile

Insect Technique (SIT) GM insect approach, since its eradication would restore the correct
ecological equilibrium rather than disturb it as it would if it were a native species.
Conventional SIT would alpotentially provide the same solution although would probably
be slightly less efficient and costly due to impact of irradiation on the competitiveness of the
treated flies and the additional infrastructure required to produce them.

The use of GM insesimay also provide other opportunities for development of less
impacting IPM approaches than would otherwise be possible with conventional chemical
control currently used against pests such as diamondback moth and flea beetle etc.

4. How appropriate are arrent EU and UK GMOs regulatory frameworks in addressing the
issues raised by GM Insects? Are there lessons to be learnt from the regulation of GM
insects in other countries such as Brazil?

The broad regulatory framework used within the EU and the Uleasto be sufficient to
assess the human health and environmental risks that could result from the use of GM
organisms. Clearly the original framework was developed for the assessment of organisms
other than insects but it is sufficiently robust to prdgia meaningful assessment of the risks

Ff K2dzZ3K F2NJ LIzt AO J22Ré¢ NXBfSIFasSa GKSNB Aa

that may accrue from the release. Regulations and frameworks developed in other countries
such as Brazil and Australia could\de useful additional thinking in this area. Any
assessment would need to be tailored to the specific modification and the application of the
insect along with the potential risks arising from it. As with all assessment