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Advisory Committee on Releases to the Environment (ACRE) ς Written 
evidence (GMI0014) 
 
Summary 
 

¶ hǳǊ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘƛǎ ƛƴǉǳƛǊȅ ǊŜŦƭŜŎǘǎ !/w9Ωǎ ǊŜƳƛǘ ƛΦŜΦ Dah ǊŜƎǳƭŀǘƛƻƴ ŀnd 
environmental risk assessment. 
 

¶ Ideally the regulatory framework should capture organisms based on the novelty of 
ǘƘŜƛǊ ŎƘŀǊŀŎǘŜǊǎƛǎǘƛŎǎ ƛΦŜΦ ǳǎŜ ŀ ǘǊŀƛǘ ōŀǎŜŘ ŀǇǇǊƻŀŎƘΦ ¢Ƙƛǎ ƛǎ ƴƻǘ ǘƘŜ 9¦Ωǎ ŎǳǊǊŜƴǘ ƳŜǘƘƻŘ 
(or that of the vast majority of countries); intead, organisms are captured based on how 
they were produced and the nature of their genetic alterations. A trait-based approach 
would facilitate greater consistency in applying potential solutions (novel and existing) to 
challenges facing the EU and its Member States.  
 

¶ 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 sets out how to 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. 
 

¶ 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 decision-makers to 
know if, and under what conditions, a GM insect might be authorised. It is likely that this 
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. 
 

¶ Regulators and risk assesssors will need to gain experience 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 experience of other 
countries.  
 

¶ 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. Applicants must 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 resistance in insect pests targeted by GM 
plants). 
 

¶ 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 application as a gene drive system in insects has 
provoked a great deal of interest. There  are  technical challenges including the evolution 
of gene-drive resistant DNA sequences but there have been successes under laboratory 
conditions. It has also provoked discussion 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 will be 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 this inquiry refƭŜŎǘǎ !/w9Ωǎ ǊŜƳƛǘ ƛΦŜΦ Dah ǊŜƎǳƭŀǘƛƻƴ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
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 on regulatory issues and not discussed wider, non-scientific 
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¦Ωǎ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪ ŦƻǊ DahǎΦ hƴŜ ƻŦ ƻǳǊ ǊŜports, which considered whether the 
current regulatory framework is fit for purpose1, included the regulation of GM insects in our 
considerations. A second report, which considered how environmental risk assessments 
could be improved within this framework2, focused on the assessment of applications for the 
commercial cultivation of GM plants. However, as our conclusions relate to fundamental 
ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ 9¦Ωǎ ŀǇǇǊƻŀŎƘ ǘƻ Dah ŀǎǎŜǎǎƳŜƴǘǎΣ ǘƘŜǎŜ ŀǊŜ ǾŜǊȅ ƭƛƪŜƭȅ ǘƻ ŀǇǇƭȅ ǘƻ ǘƘŜ 
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, the 
{ǇŀƴƛǎƘ ŀǳǘƘƻǊƛǘƛŜǎ ǿƛƭƭ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘΦ ¢Ƙƛǎ ǿƛƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 9¦Ωǎ 
legislation on the deliberate release of GMOs (Directive 2001/18/EC) but the assessment and 
decision will be made unilaterally by the Spanish authorities. Experience 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 MS as early as possible.  

                                            
1Towards an evidence-based regulatory system for GMOs (2013): 
https://www.gov.uk/government/publications/genetically-modified-organisms-review-of-current-eu-
regulations  
2 Towards a more effective approach to environmental risk assessment (2013). 
https://www.gov.uk/government/publications/genetically-modified-organisms-improving-risk-assessments  

https://www.gov.uk/government/publications/genetically-modified-organisms-review-of-current-eu-regulations
https://www.gov.uk/government/publications/genetically-modified-organisms-review-of-current-eu-regulations
https://www.gov.uk/government/publications/genetically-modified-organisms-improving-risk-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 (GMOs) regulatory frameworks 
work for GM Insects 
5. UK regulations implement EU legislation. The first iteration of EU legislation controlling 
GMOs was adopted in 1990; UK regulations3 transposing this Directive came into force in 
2002. The legislation established that organisms would be considered GMOs depending on 
how they were produced and the nature of the alterations made to their genetic material.  
 
сΦ !ǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŀ Dah ƛƴ 9¦ ƭŜƎƛǎƭŀǘƛƻƴ Ƙŀǎ ǘƘƛǎ ΨǇǊƻŎŜǎǎ-ōŀǎŜŘΩ ŎƻƳǇƻƴŜƴǘΣ ƛǘ ƳŜŀƴǎ 
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. radiation) and released 
to suppress a wild population will not be captured by the legislation whereas insects 
ΨǎǘŜǊƛƭƛǎŜŘΩ4 using recombinant DNA techniques will. Similarly, pest insects infected with a 
bacteria (Wolbachia) that compromises their ability to transmit disease 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 the novelty 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 GMO legislation, 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 agriculture 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 level of "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) has the potential to deliver greater net benefits. We have 
discussed the principle components of a framework that takes a more holistic approach to 
ŀǎǎŜǎǎƛƴƎ ƴƻǾŜƭ ƻǊƎŀƴƛǎƳǎ ƛƴ ƻǳǊ нллт ǊŜǇƻǊǘΥ ΨManaging the Footprint of Agriculture: 
Towards a Comparative Assessment of Risks and Benefits for Novel Agricultural Systems5. 
 
9. Ideally the regulatory system should capture organisms based on their novelty and take 
benefits into account in the decision-making process. This is not the case in the EU but 

                                            
3 GM is a devolved matter in the UK and as such, the different nations have separate (but identical) GMO 
deliberate release regulations. 
4 The GM insects die before reaching sexual maturity. 
5http://webarchive.nationalarchives.gov.uk/20080727101330/http:/www.defra.gov.uk/environment/acre/fse
widerissues/pdf/acre-wi-final.pdf (2007). 

http://webarchive.nationalarchives.gov.uk/20080727101330/http:/www.defra.gov.uk/environment/acre/fsewiderissues/pdf/acre-wi-final.pdf
http://webarchive.nationalarchives.gov.uk/20080727101330/http:/www.defra.gov.uk/environment/acre/fsewiderissues/pdf/acre-wi-final.pdf
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neither is it the case in most of the countries outside the EU6 that do have functioning GMO 
regulatory systems7Φ ¢ƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ 9¦Ωǎ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪ ŘƻŜǎ ƴƻǘ ŜȄǇƭŀƛƴ ŀƭƭ ǘƘŜ 
problems affecting the functioning of the GMO regulatory system. In addition to our 2013 
reports and those of the CST and EASAC, the last mandatory evaluation of the EU legislative 
ŦǊŀƳŜǿƻǊƪ ŦƻǊ Dah ŎǳƭǘƛǾŀǘƛƻƴ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ Ψ the legislative framework as it is operated 
ǘƻŘŀȅ ƛǎ ƴƻǘ ƳŜŜǘƛƴƎΧΦ ƛǘǎ ƻǿƴ ƻōƧŜŎǘƛǾŜǎ (EPEC, 20118).  
 
10. Our particular interest is in the efficacy of the environmental risk assessment of GMOs. 
We held an evidence-gathering meeting in 2013 to discuss environmental risk assessment. It 
was apparent from this that the current GMO legislation in the EU could be implemented 
more effectively.  
 
Environmental risk assessment 
ммΦ ¢ƘŜ ǊŜƎǳƭŀǘƛƻƴ ƻŦ Dahǎ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ ǇŀǊǘǎΦ ¢ƘŜ ŦƛǊǎǘ ƛǎ ΨǊƛǎƪ ŀǎǎŜǎǎƳŜƴǘΩΣ ǿƘƛŎƘ ƛǎ ŀ 
scientific evaluation based upon a dossier of information provided by the applicant. The 
second elemenǘ ŎƻƳǇǊƛǎŜǎ ΨǊƛǎƪ ƳŀƴŀƎŜƳŜƴǘΩΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ 
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 non-scientific 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 change and the objection 
ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ǎŎƛŜƴǘƛŦƛŎ ŜȄǇŜǊǘ ǇŀƴŜƭΦ  
 
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 facilitate 
decision-making on GM crop cultivation in the EU.   
 
14. Even if the decision-making 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 plausible, 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 Commercialized Biotech/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  

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, would significantly 
aid transparency. 
 
мрΦ ¢ƘŜ ƛƴǉǳƛǊȅ ǊŜŦŜǊǎ ǘƻ 9C{!Ωǎ ƎǳƛŘŀƴŎŜ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƻŦ Da 
insects. As this guidance is directed at those dealing with applications under the current 
GMO legislation, it addresses information requirements 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 suppression 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 it is 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 applicants identify 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 
Ψ5ŜƭƛōŜǊŀǘŜ wŜƭŜŀǎŜ ƻŦ DahǎΩ ǿŀǎ ŘǊŀŦǘŜŘ ǿƛǘƘ Da Ǉƭŀƴǘǎ ƛƴ ƳƛƴŘ όƛƴŎƭǳŘƛƴƎ ǎŜŎǘƛƻƴǎ ŘŜŀƭƛƴƎ 
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 a non-GM equivalents (with very 
similar genetic backgrounds) but this does not preclude additional comparisons, which will 
provide decision-makers with a more informed/ contextualised risk assessment. 
 
17. The WHO guidelines on 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 discusses elements 
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 risk assessment 
ŦǊŀƳŜǿƻǊƪǎΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ ƭŀǘǘŜǊΣ ǘƘŜ ŀǳǘƘƻǊǎ ŎƻƴŎƭǳŘŜ ǘƘŀǘ ΨōŜŎŀǳǎŜ ƻŦ ǘƘŜ ōǊŜŀŘǘƘ ƻŦ 
different genetic approaches that are under consideration and the conditions under which 
they might be used, it is not possible to provide an exact formula for the evaluation of all GM 
Ƴƻǎǉǳƛǘƻ ǘŜŎƘƴƻƭƻƎƛŜǎΩΦ ²Ŝ ŀƎǊŜŜ ǿƛǘƘ ǘƘƛǎ ŎƻƴŎƭǳǎƛƻƴ ŀƴŘ ƛǘ ŜȄǇƭŀƛƴǎ ǿƘȅ ǘƘŜ 9C{! 
guidance would be difficult to use in practice. This conclusion also applies to the guidance on 
the risk assessment of GM mosquitoes in accordance with the Cartegena Protocol9. 
 
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 research trials to meet with regulators pre-submission. 
Up until recently, it has not been possible for applicants to discuss individual applications 
pre-submission at EUςlevel. We are aware that EFSA now provides this facility and this is 
welcomed. 

                                            
9 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/guidancedoc_ra_mosquitoes.shtml  

https://bch.cbd.int/onlineconferences/guidancedoc_ra_mosquitoes.shtml
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Resistance management  
19.It 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 managed in applications 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 when assessing the potential for insect 
resistance to evolve as a consequence of the cultivation of GM insect-resistant plants. In 
general, we will need to harness our understanding of the mechanisms involved and apply 
this knowledge on a case by case basis. Where GM insects 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 novel trait through 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 genetic modification. These so-called 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 new. However, their application has been technically challenging10.  
 
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, Esvelt et al11 published a feature article designed 
to provoke discussion about this technology. This was followed up by an article by the same 
group12 ŀōƻǳǘ ǇŜǊŎŜƛǾŜŘ ΨǊŜƎǳƭŀǘƻǊȅ ƎŀǇǎΩ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ƎŜƴŜ ŘǊƛǾŜǎ όƴƻǘŀōƭȅ 
the robustness of the gene drives over time and the potential for these elements, and 
associated traits, to spread beyond the target population). These sort 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 their risks to a wider audience is 
important, a recent article by Laura DeFrancesco in Nature Biotechnology13 highlights how a 
lack of context may misrepresent the actual risks posed by a technology. 
 
The challenge is to establish how to address questions about the risk of harm and to 
establish what is acceptable and not acceptable. Data produced to address risk-based 

                                            
10 There have been successes under laboratory conditions but there have been no field trials e.g. in Drosophila 
and mosquitoes. Bassett AR, Tibbit C, Ponting CP, Liu J-L. (2013). Highly efficient targeted mutagenesis of 
Drosophila with the CRISPR/Cas9 system. Cell Reports 4:220ς228.Windbichler N., Menichelli M, Papathanos 
PA., Thyme SB., Li H. et al., (2011). A synthetic homing nuclease-based gene drive system in the human malaria 
mosquito. Nature 473: 212 -215. 
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):Biotechnologuhttp://blogs.nature.com/tradesecrets/files/2015/09/Gene_Drive_Overdrive.pdf  

http://elifesciences.org/content/elife/3/e03401.full.pdf
https://www.sciencemag.org/content/345/6197/626
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ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ƎŜƴŜǊŀǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘŜ 9¦κ¦YΩǎ 
GMO regulation forsees a step by step approach whereby environmental exposure is 
increased if uncertainties about risk of harm are satisfactorily addressed.  We note that the 
¦{!Ωǎ bŀǘƛƻƴŀƭ !ŎŀŘŜƳƛŜǎ ƻŦ {ŎƛŜƴŎŜǎΣ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ aŜŘƛŎƛƴŜ ƛǎ ŦǳƴŘƛƴƎ ŀ ǇǊƻƧŜŎǘ ƻƴ 
ΨDŜƴŜ 5ǊƛǾŜ wŜǎŜŀǊŎƘ ƛƴ bƻƴ-Human Organisms: Recommendations for Responsible 
/ƻƴŘǳŎǘΩΥ  
 
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. the acceptability 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 hazards, which is potentially an open-ended exercise.  The WHO 
guidelines emphasise the need for such endpoints at every stage in the development of a 
Da Ƴƻǎǉǳƛǘƻ όƛƴǎŜŎǘύΦ 9ǎǘŀōƭƛǎƘƛƴƎ ǊŜƎǳƭŀǘƻǊȅ ŜƴŘǇƻƛƴǘǎ ƛǎ ƛƳǇƻǊǘŀƴǘ ƛŦ ǘƘŜ 9¦Ωǎ ǊŜƎǳƭŀǘƻǊȅ 
system for GMOs 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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_________________________ 

Examination of Witnesses 

Professor Rosemary Hails, Chair, Advisory Committee on Releases to the Environment 
(ACRE); Dr Jeremy Sweet, Environmental Consultant, Sweet Environmental Consultants; and 
Ms Camilla Beech, Head of Regulatory Affairs, Oxitec Limited 

 

Q26  The Chairman: Good 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 Beech: Good morning. Thank you for having me at the inquiry. I am Camilla 
Beech. I am head of regulatory affairs for Oxitec in the UK. We are the only company in the 
UK and probably the world dealing with GM insects and consequently we have quite a lot of 
knowledge. We can hopefully help your inquiry today.  

Dr Jeremy Sweet: Good morning. My name is Jeremy Sweet. I am an environmental 
consultant. I am a member of the EFSA GMO panel, which is relevant to this discussion. I see 
in the questions for today there is a lot of discussion about regulation and I am not a 
regulator; I am a risk assessor. I was also involved with a group in EFSA in developing the 
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EFSA guidance documentation for the environmental risk assessment of GM insects, 
together with a number of other independent scientists.  

Professor Rosemary Hails: Good morning. I am Rosemary Hails. My day job is science 
director for biodiversity and ecosystem science at the Centre for Ecology & Hydrology. I am 
here because I have been a member of ACRE, the scientific advisory committee for the UK on 
releases into the environment of GM organisms. I have been a member since 2006 and the 
Chair since 2013. I was also an ad hoc expert for the Environment Working Group of EFSA 
from 2006 to 2010.  

Q27  The Chairman: As 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 I think that gives a good balance from which to 
discuss the regulatory framework. Can I 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 give us your thoughts on the current regulatory environment 
in the UK and indeed in Europe? How do such regulations differ for non-EU countries that 
are members of the European Economic Area?  

Professor Rosemary Hails: I shall summarise the legislation briefly. There 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 committee set up 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 two parts. 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 the UK Government on the position to take from a scientific perspective 
at an EU level. The most notable thing from non-EU countries in the EEA relates to Norway. 
Norway has some additional legislationτthe Gene Technology Act 1993τwhere 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 Chairman: On that subject, I note that in the written evidence from ACRE you refer to 
the benefits issue and 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 Hails: Certainly we would be free 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 characterise the 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 
question do not put in the building blocks for benefits in the same way as they do for risks. 
There is scope within the existing framework.  

The Chairman: Would the other two witnesses like to add anything at this stage on the 
regulatory framework?  
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Ms Camilla Beech: I 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. Also, 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 and food-producing 
animals. I 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 materials outside of Europe.  

The Chairman: That is the international legal framework for cross-border movement of 
GMOs. 

Ms Camilla Beech: Correct. 

The Chairman: You have practised that, have you not, and moved GMOs across boundaries.  

Ms Camilla Beech: We have already undertaken several movements of that, yes.  

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

Ms Camilla Beech: That is correct, 2001/18/EC on deliberate release, as Rosie says, either 
tŀǊǘ . ŦƻǊ ŀ ŦƛŜƭŘ ǘǊƛŀƭ ŀǘ ƴŀǘƛƻƴŀƭ ƭŜǾŜƭ ƻǊ ŀ tŀǊǘ / ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ƛǎ ŦƻǊ άŎƻƳƳŜǊŎƛŀƭέΦ 
Commercial also meaning placing on the market or giving to third parties.  

The Chairman: I 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 and, if 
so, why? 

Ms Camilla Beech: There is no international regulation as such for GM insects.  

Lord Maxton: For other countries then.  

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

Dr Jeremy Sweet: There are regulations in different countries based largely on the principles 
of the Cartagena Protocol but with lots of different interpretations. Starting at what I would 
call the desirable 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 and say, ά!ǊŜ ǿŜ 
ŎƻƴŎŜǊƴŜŘ ŀōƻǳǘ ǘƘƛǎ ŀƴŘ Řƻ ǿŜ ƴŜŜŘ ǘƻ ƭƻƻƪ ŀǘ ƛǘ ŀƴŘ ǊŜƎǳƭŀǘŜ ƛǘΚέ Lǘ ƛǎ ǾŜǊȅ ƳǳŎƘ ŀ ǎŎƛŜƴŎŜ-
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 that apply in Europe 
and many countries elsewhere, which is very much based on the technology approach. I 
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 what GM 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, 
¸ŜǎΣ ƛǘ ƛǎ DaέΣ ƻǊΣ άbƻΣ ƛǘ ƛǎƴΩǘ DaέΦ ²Ŝ ŀǊŜ ƎŜǘǘƛƴƎ ƛƴǘƻ ŀ ōƛƎƎŜǊ ŀƴŘ ōƛƎƎŜǊ ƳŜǎǎ ōȅ ōasing 
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the regulation around the technology. Many people, particularly scientists, feel that moving 
towards a trait-based approach, the Canadian approach, would be much more desirable.  

The Chairman: We will come back to the trait-based approach in a later question.  

Lord Kakkar: Just listening to the conversation so far, I 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.  

Professor Rosemary Hails: I 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. The second 
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 interpret and implement 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 that 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 veterinary products. 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. I think there have been about 10 commercial 
applications: two have been authorised, four have been withdrawn and four are still in the 
system.  

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

Professor Rosemary Hails: Largely I am talking about vaccines.  

Viscount Ridley: But not in plants.  

Professor Rosemary Hails: No. I 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 
big issue 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 GM insects are an extension of those 
for crops. 

Professor Rosemary Hails: Yes. 

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

Professor Rosemary Hails: Yes.  

Lord Kakkar: Overall, how bad is it 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 decided 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 Hails: I was 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, I would say that their risk 
assessments follow very broadly a similar process and they have more effective systems.  

Lord Kakkar: 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 Hail: There 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 encouraged 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 Hails: Surely more information for decision-makers must be a better 
thing. 

Ms Camilla Beech: 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 companies.  

Lord Kakkar: Why 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 Beech: There is some guidance, but it is routinely ignored.  

The Chairman: Honoured in the breach.  

Lord Patel: Can I 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 the regulation for GM insects was being 
considered, or was it just rubber-stamping that this was the same GM? 

Dr Jeremy Sweet: To come back to the original discussion, the framework covers all GMOs. It 
was initiated originally because of microbes and because people 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 framework and, 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 states, and 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 opinions 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 Huyton: In essence, are you saying that the process is significantly more 
difficult than the regulation itself?  
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Dr Jeremy Sweet: As Rosie said earlier, the regulation in principle is workable.  

Baroness Morgan of Huyton: Is it doable?  

Dr Jeremy Sweet: There 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 opt-outs so that countries that want to cultivate 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 Ridley: Can I probe further on the question of stifling innovation, which has 
already been mentioned? A surprising number of the written submissions we have had have 
ƳŜƴǘƛƻƴŜŘ ǘƘƛǎ ǇƻƛƴǘΦ hȄƛǘŜŎ [ƛƳƛǘŜŘ ǎŀƛŘΣ άLŦ ǿŜ ƻǾŜǊ-regulate we alienate entrepreneurial 
innovatioƴǎ ŀƴŘ ǾŀƭǳŜ ŎǊŜŀǘƛƻƴέΦ 9ǾŜƴ !/w9 ǎŀƛŘΣ ƳƻǊŜ ƎǳŀǊŘŜŘƭȅ ǇŜǊƘŀǇǎΣ ǘƘŀǘ ǘƘŜǎŜ ƛǎǎǳŜǎ 
could conceivably affect innovation, which is a serious concern given the threat to humans 
and other animals from insect-borne diseases. Is this really happening? Can you give real 
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 Beech: Maybe I can help you with an example. We have a product for olive fly 
which is a very destructive pest in Europe. We would like to field-test 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 environment at a 
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 we can better 
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 Beech: Correct. 

Viscount Ridley: What would the effect 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 Beech: The bottom line 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 had peoplŜ ǎŀȅƛƴƎΣ ά²Ŝ Ŏŀƴƴƻǘ ǳǎŜ ȅƻǳǊ ǘŜŎƘƴƻƭƻƎȅ ōŜŎŀǳǎŜ 9ǳǊƻǇŜ ǿƛƭƭ ǎŀȅ ƴƻέΦ  

Viscount Ridley: To be clear, if I was to start a company tomorrow to suppress the Scottish 
midge, for example, using the old-fashioned sterile insect techniqueτie irradiating midgesτ
that would be no bother, I could do that straight away. 

Ms Camilla Beech: Correct. It would be no bother at all.  

Viscount Ridley: But that is (a) less effective and (b) possibly a more risky technology than if I 
was to do it with a specific GM version. 
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Ms Camilla Beech: You 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 Chairman: Is 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 Beech: I think it is an appetite and an attitude and the attitude is precautionary. 
It is based on the precautionary principle that you do not know 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 Beech: 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 I have some clarification on what you said about the 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: I do not believe so. I am not very familiar with that law. I apologise but I 
do not think I know the answer to your question.  

Q30  Baroness Neville-Jones: 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 situationτin other words, instead of 
waiting on and on for a field trial that may never happen, because you cannot 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 Hails: I think 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 particular method 
that has been used to produce the organism, as Jeremy has already alluded to, because that 
is more scientifically rational now. 

Baroness Neville-Jones: The trait? 

Professor Rosemary Hails: Yes, 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 play 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 
decide 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, I think we ought to be proactive on another front as well, because that 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 where politics is being conflated 
with the scientific process. It is really embodied in the position of GM crops where we have 
these applications in a suspended state. I have pointed to the fact already that for medicinal 
and veterinary vaccines we have had more success.  

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 are other issues of detail about 
how the risk assessment is conducted in the EU. ACRE is one of several voices across Europe 
which promote the problem-formulation approach. Risk assessment should test plausible, 
clearly defined hypotheses. There is some pressure within the EU to focus on harmonising 
data requirements and standardising methodologies and we feel that that acts a little bit in 
opposition to the case-by-case approach to risk assessment. There are some issues of detail 
that we can work on with EFSA to improve the efficiency of the environmental risk 
assessment. Whether this will solve the big issue is quite another matter.  

Baroness Neville-Jones: As a practical matter, how do you think you could start a debate on 
changing the approach?  

Professor Rosemary 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 Chesterton: I was going to ask whether you can model this. You have risk 
assessment and then you have regulations, 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 study the effects of different kinds of regulation, to put the question another 
way?  

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

Lord Hunt of Chesterton: I am thinking of the example of this box in Spain in which you were 
going to do the 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 decision. 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 Beech: That is included in the risk assessment process that the authorities 
undergo. When you apply 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 Chesterton: Do you think the risk assessors do that job very completely? 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: I agree very much 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 Sweet: Can I come back to your previous issue? One of the things 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 really concerned 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 try to harmonise the approach to risk assessment 
taken by the pesticide people, by the invasive species peopleτand maybe John can say 
something about this laterτand by those dealing with GMOs. We are all trying to address 
the same concern that you are putting something 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 technologies 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 strong ǇƻƭƛǘƛŎŀƭ ŦƻǊŎŜǎ ǿƘƻ ǎŀȅ ƛƳƳŜŘƛŀǘŜƭȅΣ ά¸ƻǳΩǊŜ ǘǊȅƛƴƎ ǘƻ ƘƛŘŜ 
ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƛǘ ƛǎ Da ōȅ ǿǊŀǇǇƛƴƎ ŜǾŜǊȅǘƘƛƴƎ ǳǇ ƛƴǘƻ ŀƴ ǳƳōǊŜƭƭŀ ŦǊŀƳŜǿƻǊƪέΦ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ 
see a one-ǎǘƻǇ ǎƘƻǇΣ ǎƻ ǘƘŀǘ ȅƻǳ ǇǊƻŘǳŎŜ ǎƻƳŜǘƘƛƴƎ ƴŜǿ ŀƴŘ ȅƻǳ ǎŀȅΣ ά[ŜǘΩǎ Řƻ ŀƴ 
environmental risk ŀǎǎŜǎǎƳŜƴǘέΣ ŀƴŘ ŜǾŜǊȅōƻŘȅ ƛǎ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǎŀƳŜΣ ŀƎǊŜŜŘ ǇǊƻŎŜǎǎΦ ¢Ƙƛǎ 
would be the ideal solution, but that is too simple for regulators.  

Baroness Neville-Jones: In your view, that would improve the risk assessment process. 
Would it actually deal with the issue of benefits or would that still lie outside?  

Dr Jeremy Sweet: The 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, therefore, 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 mosquito 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 Neville-Jones: You are saying it would emerge from the process. 

Dr Jeremy Sweet: This is what we do in the risk assessment.  

Q32  Lord Kakkar: We 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 scientific 
advice is provided based upon the regulatory framework, it goes into some system and is 
lost there. First, I would like to understand a bit more about the stage beyond the scientific 
assessment and the approval for a particular approach. Where does it go after 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 Huyton: Can I ask a supplementary on exactly the same issue? To what 
extent do you think that Defra and probably BIS as well are sufficiently proactive in trying to 
move this forward at the EU level? 

Dr Jeremy Sweet: You are the closest one to Defra! 

Ms Camilla Beech: That is the second question. Do you want to start with the first question?  

Dr Jeremy Sweet: I am not an expert on what happens in the political environment in 
Europe, but I have observed it for a long time. There are big political constraints in different 
European countries which are holding them back. The other thing that is not 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 pseudo-scientific committees 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 situation where 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 decision-making process in Europe by the majority of states. There 
are a large number of 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 Beech: A lot of countries take the opinions of some of the NGO groups and 
regard them with 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 scientific weight 
is equal on both parties.  

Q33  Lord Peston: Most of the questions I was going to ask have already been asked by 
colleagues, which makes me quite fed up, but could I ask a more general question? To take 
an example, we regulate the financial sector because financial institutions have done 
enormous damage in our economy. Are there any examples at all of anybody in this fieldτ
GM or specifically insect GMτdoing any damage at all up until now? Can you cite me an 
example of someone who has done some damage and therefore needs regulation?  

Professor Rosemary Hails: If the regulatory system is working, that would not be the case. I 
would turn that question round and say that in the past agriculture has had an impact on the 
environment and some of those impacts have been very undesirable. GM crops are a part of 
that agricultural picture, so I think we should regulate them, but we should regulate them 
robustly and proportionately. One of the reasons why I feel we should move to a different 
trigger for regulation is that 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: I must say, wearing 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 
ŀƭǿŀȅǎΣ άLǘ ƳƛƎƘǘ ōŜ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǿŜ ƘŀŘ ōŜǘǘŜǊ ǊŜƎǳƭŀǘŜέΦ LŦ L ŎƻǳƭŘ ŀŘŘ ǘƻ ǘƘŀǘΣ ƛŦ ȅƻǳ 
construct some 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 economy, not 
a way of giving us the world we want.  

Professor Rosemary Hails: We are an independent scientific committee.  

Lord Peston: You are independent, yes.  

Professor Rosemary Hails: We are not actually regulators. I would contest that what I was 
stating was regulation for the sake of it. I am also a member of the Natural Capital 
Committee, which has just finished and produced three reports that illustrate that the 
natural capitalτthe state of the environmentτis 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 Sweet: Just to add to that, one of the few good things about the 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 been looking very carefully at 
herbicide-tolerant 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 conclusion. We have seen already in some 
areas of North and South America where there has been an extensive move to some of 
these herbicide-tolerant crops that there have been consequences for agricultural systems 
which we would not want to see in Europe. To a certain extent this came out experimentally 
in the farm-scale evaluation studies with which I think some of you are familiar, which 
showed that certain herbicide regimes could reduce botanical diversity and therefore 
biodiversity in farmland. If we introduce 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. I come back to my original comment that regulation 
is there to protect the environment 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 Beech: Perhaps I 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 
consideringτJeremy was saying what the baseline isτregulating these, you have to decide 
what you want to protect in the environment and that is where we have political goals, 
ōŜŎŀǳǎŜ ǿŜ Řƻ ƴƻǘ ǊŜŀƭƭȅ ƪƴƻǿ ǿƘŀǘ ǿŜ ǿŀƴǘ ǘƻ ǇǊƻǘŜŎǘΦ ¸ƻǳ ǎŀȅΣ άtǊƻǘŜŎǘ ǘƘŜ 
ŜƴǾƛǊƻƴƳŜƴǘέΣ ōǳǘ ǿƘŀǘ ƛǎ ƛǘ ƛƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ǘƘŀǘ ǿŜ ǿŀƴǘ ǘƻ ǇǊƻǘŜŎǘΚ Lǎ ƛǘ ƴŀturalness? 
Is it farmland? What are the end points that we want to protect? I would ask you to consider 
that point strongly when you are considering this inquiry.  

Lord Peston: Do 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 Beech: Absolutely 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 Chairman: We are coming back to the benefits and disadvantages equation.  
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Viscount Ridley: To follow on from that, we are not necessarily talking about protecting the 
environment but improving it in many cases. We have a damaged environment in all 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 Hails: Absolutely I would agree.  

Viscount RidleyΥ L ƘƻǇŜ L ŀƳ ƴƻǘ ǘǊŜŀŘƛƴƎ ƻƴ ǎƻƳŜƻƴŜ ŜƭǎŜΩǎ ǘƻŜǎ but, on the point about 
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 Utopia rather than comparing it with the 
existing system? 

Professor Rosemary Hails: I would 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 misuse 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 Hails: No, that is right.  

Q34  Baroness Morgan of Huyton: We are clear that you all think that, were we starting 
from scratch, a trait-based 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 Canada. 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 Hails: The reason why I think it would work better is partly because it is 
more scientifically defensible. I can give you a crop and an insect example. We can produce 
herbicide-tolerant crops by different methods and some are captured by the regulations and 
some are not. It is the same with insects. We are producing sterile insects by different 
methods. Some are captured by the regulations and some are not. Moving to a trait-based 
system would not separate insects from crops; it would separate some insects from other 
insects and some 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 and do it 
ŦƻǊ ƴƻǿ ŀƴŘ ǿŜ ƳƛƎƘǘ ōŜ ōŀŎƪ ƘŜǊŜ ƛƴ ŦƛǾŜ ƻǊ мл ȅŜŀǊǎΩ ǘƛƳŜ ǿƛǘƘ ǳǎ ƘŀǾƛƴƎ ǘƘŜ ǎŀƳŜ 
discussion. It would be more future-proof. That is why I think it would work. Of course, the 
Canadian system does appear to work well.  

Q35  Lord Patel: My question is more general but I 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 the application of that science. If this continues with the science now, where do 
ȅƻǳ ǘƘƛƴƪ ǘƘŜ ¦Y ǿƻǳƭŘ ōŜ ǇƭŀŎŜŘ ƛƴ мл ȅŜŀǊǎΩ ǘƛƳŜΚ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƛŦ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴ ǿŀǎ 
not so prohibitive and allowed for science and its application to flourish, where do you think 
ǿŜ ƳƛƎƘǘ ōŜ ƛƴ мл ȅŜŀǊǎΩ ǘƛƳŜΚ  

Ms Camilla Beech: With 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 been knocked 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, then 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 Neville-Jones: You paint a very powerful picture of interference 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 the opt-out system get us anywhere? 

Professor Rosemary Hails: That remains to be seen.  

Baroness Neville-Jones: What would be the nature of the opt-out that is likely to be 
developed and how far would it provide a basis, at least for field trials, in the UK? 

Professor Rosemary Hails: Currently the opt-out system is just for the cultivation of GM 
crops.  

Baroness Neville-Jones: If the legislation is for all varieties of genome, why could the 
principle not be extended?  

Professor Rosemary Hails: The opt-out is to opt out of a decision made at the EU level. If a 
decision was made at EU level that 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 the spread of 
malaria, we could not do it under the current regulation because the science would fall foul 
of the genome modification regulation. Am I correct?  

Ms Camilla Beech: The genetic modification regulations work very well in the UK for 
contained useτfor example, science in laboratories. A lot of laboratories in the UK are doing 
that and I 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 I do not think the UK 
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 go to 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 in the United Kingdom. Is that correct?  

Professor Rosemary Hails: I do 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 Chairman: I am concerned that we have the opportunity for Lord Vallance to ask his 
question. 

Q37  Lord Vallance of Tummel: Turning to the commercial side of thisτand perhaps this is 
one for Ms BeechτOxitec 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 company to approach the Americans.  

Ms Camilla Beech: When you work in this space, you know the other people who work in 
this space. We knew about each other for a long timeτtwo or three yearsτand it became 
obvious there would be some synergies if we got together. That is how the acquisition arose.  

Lord Vallance of Tummel: A spontaneous transatlantic meeting of minds and no commercial 
side.  

Ms Camilla Beech: No. 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 meetτ
hopefully not mid-Atlantic. They are looking at a whole range of sectors as wellτfood, 
consumer, environment applicationsτand, 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 Tummel: In effect, you are saying that this is a benefit to the UK rather than 
having an independent UK company. 

Ms Camilla Beech: It is a little early to tell because it is very freshτthe deal was only 
completed in Septemberτbut we believe that that will be the approach.  

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

Ms Camilla Beech: No, not at all.  

Lord Vallance of Tummel: You were not looking for reach beyond Europe.  

Ms Camilla Beech: No. We have an 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 timeτfive yearsτto work out what to do with mosquitoes.  

Q38  Lord Hunt of Chesterton: Lord Patel asked about what the position might be 10 years 
from now. I 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 the danger 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 the dangers of just carrying on as we are. Is that something that you 
are pushing in your own discussions and presentations? 

Professor Rosemary Hails: That is a very interesting point and for any one application that 
would be an element that would be brought in, both 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 insect-resistant, how does that compare with the spraying of insecticides? It 
might greatly reduce the non-target effects.  

Lord Kakkar: Let me just come back to the opt-out system. If I 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 member states 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 Hails: I am not aware of any such mechanism.  

The Chairman: That 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. You have given us 
many leads. Thank you all very much.  
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The views expressed in this submission are those of abc ς the umbrella organisation for the 
agricultural biotechnology industry in 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 ς including conventional and advanced breeding techniques, such as GM. These 
are designed to promote the sustainable 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 (DuPont) and Syngenta.  
 
Executive Summary   
 
ŀōŎ ǿŜƭŎƻƳŜǎ ǘƘŜ ƛƴǉǳƛǊȅ ƻŦ ǘƘŜ IƻǳǎŜ ƻŦ [ƻǊŘǎΩ {ŜƭŜŎǘ /ƻƳƳƛǘǘŜŜ ƻƴ {ŎƛŜƴŎŜ ŀƴŘ 
¢ŜŎƘƴƻƭƻƎȅ Ŏƻƴǎǳƭǘŀǘƛƻƴ ƻƴ Da ƛƴǎŜŎǘǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛǘǎ ǊŜŎƻƎƴƛǘƛƻƴ ǘƘŀǘ άŀƴ ƛƳǇƻǊǘŀƴǘ ǳǎŜ ƻŦ 
GM insects is in protecting crops, livestock ŀƴŘ ƴŀǘƛǾŜ ǎǇŜŎƛŜǎΦέ ŀōŎ ōŜƭƛŜǾŜǎ ǘƘŀǘ ŀƭƭ Da 
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, and Europe, intend to modernise and compete with at the world 
level on equal footing. 
 
The focus of abc is 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 ς 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 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? 
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? 



Agricultural Biotechnology Council (abc) ς Written evidence (GMI0018) 

27 

i. The global population is expanding rapidly ς there 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 increasing 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 minimal environmental 
footprint.  

 
iii. IPM also has an important role in preventing or delaying the build-up of 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 not obviate the need 
for others but could be used alongside insecticides, bio-pesticides, natural 
predators and GM insect-resistant plants. 

 
4. Regulatory frameworks 

 
a) How appropriate are current EU and UK GMOs regulatory frameworks in addressing the 

issues raised by 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 Foods and 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 
evidence 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 
set targets 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 UK-based 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 science-based 
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 solution, and demonstrates a lack of 
understanding of where in the regulatory approval system the problems lie. It risks 
ƧŜƻǇŀǊŘƛǎƛƴƎ ƻǳǊ ŦŀǊƳƛƴƎ ŀƴŘ ƛƳǇƻǊǘ ƛƴŘǳǎǘǊƛŜǎΣ ŘŜǎǘŀōƛƭƛǎƛƴƎ ǘƘŜ ¦YΩǎ ŀƎǊƛŎǳƭǘǳǊŜ 
and food sector, our largest manufacturing sector while also undermining the 
ǎƛƴƎƭŜ ƳŀǊƪŜǘΣ ƻƴŜ ƻŦ ǘƘŜ 9¦Ωǎ ŦǳƴŘŀƳŜƴǘŀƭ ǇǊƛƴŎƛǇƭŜǎΦ ¢ƘŜ ƴŜŀǊ ǳƴŀƴƛƳƻǳǎ 
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 insects 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 
ecological 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 might 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 biotechnology 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 productivity per hectare using fewer 
resources like water, fertilizer and fuel. 
 

ii. From laboratory discovery through to farm-scale cultivation, crops go through a 
typical technology development cycle. The UK has a particular strength at the 
early discovery stage of R&D. 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 and biological sciences. 

 
iii. However, under the current system, UK innovations are not able to benefit the UK ς 

since the majority cannot be commercialised in Europe, and in many cases nor 
imported back into Europe. Not being able to fully realise the benefits of research 
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 potential economic 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) and public 
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 
worsening 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 worry less and 
less about GMOs in food and drink (Eurobarometer, 2005-2010).  
 
 

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 modification as a specific technology. Their main concern related 
to the institutional context in which innovations in general are developed, 
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evaluated and distributed. Indeed, respondents expressed a deep distrust in 
regulators, scientists, media and commerŎƛŀƭ ŀŎǘƻǊǎΩ ŀōƛƭƛǘȅ ǘƻ ŀƴǘƛŎƛǇŀǘŜ ƻǊ 
monitor risks once the product or technology is on the market.   

 
iv. The erosion of public confidence in the decision-making process has been widely 

acknowledged. Regarding agricultural GM technology, abc believes that greater 
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 demonstrated 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 decision-taking. 
 

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 and feed 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. 

 
b) Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ  

i. abc considers that all stakeholders share a co-responsibility for innovation. However 
we believe that once a product is deemed to be safe to the consumer and the 
environment, it should be the consumer who should decide the future of a 
product through purchasing decisions. In the case of GM insects, since the insect is 
ƴƻǘ ǘƘŜ άǇǊƻŘǳŎǘέ ǘƻ ōŜ ŎƻƴǎǳƳŜŘΣ ǘƘŜǊŜ ƛǎ ƴƻǘ ǘƘŜ ƴŜŜŘ ǘƻ ŎƻƴǾƛƴŎŜ ŀ ŎƻƴǎǳƳŜǊ 
to eat the product, but conversely, the consumer therefore does not have the 
άǇǳǊŎƘŀǎƛƴƎέ ǘƻ ǇǊƻƴƻǳƴŎŜ ǘƘŜƛǊ ǾƛŜǿǎ ƻƴ ǘƘŜ ǎǳōƧŜŎǘΦ 
 

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

 
iii. There have been two European Commission reports on the effects of GM crops on 

ƘŜŀƭǘƘ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ wŜǇǊŜǎŜƴǘƛƴƎ ƳƻǊŜ ǘƘŀƴ ϵолл Ƴƛƭƭƛƻƴ ƻf investment 
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 become 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 of land by up to 22 per cent. Other 



Agricultural Biotechnology Council (abc) ς Written evidence (GMI0018) 

31 

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 pesticide use practices 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 effect on the agricultural 
ōƛƻǘŜŎƘƴƻƭƻƎȅ ǎŜŎǘƻǊ ŀƴŘ ǘƘŜ ¦YΩǎ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ ƳƻǊŜ ǿƛŘŜƭȅΦ  

 
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 
science and evidence-based decision-making, 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 (AHDB) ς Written 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 managed as an independent 
organisation (independent of both commercial industry and of Government). 
Our purpose is to make agriculture and horticulture industries more competitive and 
sustainable through factual, evidence-based advice, information and activity 
 
AHDB has a position statement on the Genetic Modification of Crops and Crop Protection 
Agents which can be found at http://www.ahdb.org.uk/news/documents/AHDB-
GMpositionv504Nov12updated.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 transmitted human 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 vector bluetongue 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.  Area-wide treatment 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 environment 
against non-native 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 of soft fruit crops 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, pollen beetle 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 DIptera, Coleoptera and Lepidoptera can 
be reliably applied to other species in these orders. 
 

http://www.ahdb.org.uk/news/documents/AHDB-GMpositionv504Nov12updated.pdf
http://www.ahdb.org.uk/news/documents/AHDB-GMpositionv504Nov12updated.pdf
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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 approaches 
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 are a limited 
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 solutions for 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 regions of the world, 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 also potentially 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 insects may 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 current 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 UK appears to 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 provide a meaningful assessment of the risks 
ŀƭǘƘƻǳƎƘ ŦƻǊ άǇǳōƭƛŎ ƎƻƻŘέ ǊŜƭŜŀǎŜǎ ǘƘŜǊŜ ƛǎ ƴƻ ǊŜǉǳƛǊŜƳŜƴǘ ǘƻ ŎƻƳƳŜƴǘ ƻƴ ǘƘŜ ōŜƴŜŦƛǘǎ 
that may accrue from the release.  Regulations and frameworks developed in other countries 
such as Brazil and Australia could provide 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 assessments it is not just the 
framework but the way in which it is carried out, such as the provision of robust, publicly 
available evidence and data that would provide additional reassurance that the process was 
as thorough as possible. 
 
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?  
The WHO Framework provides a well-considered approach to the risk assessment, analysis 
and management of the release of GM mosquitoes.  The framework has the benefit of 
considering not only the costs and benefits of the releases but also addresses the issue of 
efficacy of the organisms in achieving the desired goal.  Another interesting approach to 
evaluating the desirability of the release suggested in the WHO framework is to look at 
whether the GM insect approach has a greater or lesser impact than the current control 
being implemented i.e. the relative impact rather than an absolute one.  The approach that 
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is promoted is a phased approach to the risk assessment each building on the last phase with 
ŀ άƎƻΣ ƴƻ-Ǝƻέ ŘŜŎƛǎƛƻƴ ōŜƛƴƎ ƳŀŘŜ ŀǘ ŜŀŎƘ ǎǘŀƎŜ 
 
The approach to community engagement is dealt with in some detail and highlights the need 
for appropriate ethical practice in engaging with individuals and communities.  As with many 
other interventions it is likely that the final decision to implement a field trial or full scale 
implementation will be taken by a government agency rather than the local population since 
that will be the relevant authority for the regulatory approval. 
 
Whilst the Framework appears adequate in covering a very large number of issues it will 
ultimately depend on how well the evidence is gathered and whether suitable tests are 
developed, undertaken and ultimately deliver high quality data and evidence.  One of the 
key parts will be the development of a suitable test for the type of modification in question 
and whilst there are currently only two main types, it is highly likely this will increase in 
number in the future.  The framework is a starting point and there is therefore still much to 
be done before an adequate assessment could be completed. 
 
Resistance is covered in the framework both on the part of the mosquito but also the 
pathogen.  As with insecticide resistance, the development of resistance to the transgene 
will be very difficult to predict, so a rigorous programme of monitoring of both native and 
released populations is suggested in the framework.  This will enable any change in the 
frequency (or rate of change in frequency) of any resistance to be detected and used an 
indicator to prompt appropriate action within any programme. 
 
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 
ecological risks and human benefits that might arise from the application of gene drive 
techniques to population replacement approaches be assessed?  
The EFSA guidelines for GM Insects (and other animals) provide a robust framework for the 
assessment of risk potentially associated with the release of these organisms and take 
account of the risks posed by either population suppression or replacement especially with 
regard to potential ecological disturbance in food chains.  Population replacement poses its 
own potential problems but the scope of the risk assessment appears to adequately capture 
those in the guidelines.  The assessment of ecological risks for population replacement 
activities will differ depending on the species in question and its origin i.e. native or alien 
although the bulk of the assessment is likely to be common.  At its simplest the ecological 
impacts and human benefits could both be assessed on an economic basis although it would 
be important to capture non-market values of the environment that may be affected too, 
however results using this approach would be likely to have a high degree of uncertainty 
attached to it.  Any impact would of course need to be made against a baseline so thorough 
knowledge and understanding of the current situation is vital before any intervention is 
made.  For insects acting as vectors of either plant or health diseases modification to prevent 
transmission could deliver significant value to human health or crop production without a 
significant wider impact on the environment i.e. the species could continue to exist and 
therefore there could be little or no ecological disturbance.   Any organism so modified 
would of course need to be assessed to see that its behaviour and/or fitness was not unduly 



Agricultural and Horticultural Development Board (AHDB) ς Written evidence (GMI0015) 

35 

affected by the modification, something that might lead to significant non-target ecological 
changes.  Capturing the benefits of population suppression and reduction would be an 
important step towards providing a cost benefit assessment rather than just a risk 
assessment.  A comparative assessment of the risks and impacts of using existing 
management techniques with those associated with the introduction of the GM organism 
would potentially provide a better measure whereby the use of one technology might be 
favoured over another.  If the impacts of introducing a GM organism were less than the 
existing methods then it would seem logical to favour the GM approach assuming that it was 
still able to deliver the same or greater benefits. 
 
7. How is research into the development of GM insects currently funded? Are there 
opportunities to attract more private investment into this area?  
Our current understanding is that development of GM insects and related technologies is 
achieved through a mixture of private, public and charitable funding including RCUK 
studentships and research grants, Innovate UK grants, Gates funding of GM mosquito 
research and implementation and companies such as Oxitec.  Private investment is a 
possibility but probably works best for population suppression, where there are continued 
sales to keep populations below damaging levels. Gene drive approaches may be more 
appropriate for a public funding approach where a single release may achieve the desired 
outcome into the future.   Currently investment into the area is targeted on GM organisms 
that address issues in those countries where it is possible to use GM approaches without 
undue public concern and can offer significant human health or commercial benefits. 
 
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 might this be managed?  
As an organisation we are not in a position to say whether government should or should not 
fund the commercialisation of GM insects.  However, the important question here relates to 
whether government can both fund and regulate without a conflict of interest.  Government 
does already fund development of technologies through the Biomedical Catalyst that will 
develop therapies for patients where the regulatory body is the government.  There is scope 
for conflict of interest but using the same safeguards used for other regulatory bodies i.e. 
ŀǊƳΩǎ ƭŜƴƎǘƘ ŀǇǇǊƻŀŎƘ ǳǎƛƴƎ ƛƴŘŜǇŜƴŘŜƴǘ ƳŜƳōŜǊǎ ŀƴŘ ŘŜŎƭŀǊŀǘƛƻƴ ƻŦ ŀƴȅ ŎƻƴŦƭƛŎǘǎ ƻŦ 
interest should mitigate any risks in this area.  Inevitably many of those most able to 
understand the technology and inform the process are likely to have interests in the field 
either in academia or industry.  Managing the risks associated with those having a vested 
interest in the process is important so the inclusion of independent specialist and lay 
members may go some way to providing balance and transparency. 
 
9. How could the UK benefit economically from both developing GM Insect technology and 
its use within the UK?  
The benefits to the UK accruing from the use of GM insects are potentially very large.  To 
give an example it is estimated that the potential losses from spotted wing drosophila in the 
fruit industry (strawberries, raspberries, blueberries, blackberries, cherries, blackcurrants 
etc.) are between £80-120 million pounds per year at current levels of production and given 
current trends in production could rise to £135-235 million in 5 years.  Whilst these losses 
are not realised because of existing control operations these compromise the use of 
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biological control for other pests in fruit systems and can result in the need for repeat 
releases of biocontrols resulting in an additional cost of thousands of pounds sterling per 
hectare.   
 
The potential for the UK to benefit from the development and deployment of GM insects is 
already in the early stages with Oxitec exploiting the commercial potential of GM 
mosquitoes for dengue control in Brazil.  With the very large range of potential targets for 
this technology the constraint for economic benefits is likely to exist around the regulation 
and public acceptability than the potential deployment of the technology 
 
10. How can the gap between regulatory approaches and public concerns over GMOs be 
ŀŘŘǊŜǎǎŜŘΚ Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ approaches? What are the critical 
factors in effective public engagement from lab to final release? 
A good first step would be to clearly explain the rationale for the approach being taken i.e. 
the problem being addressed is particularly intractable or difficult to solve using existing 
approaches and a novel solution offers the only prospect for progress. It is important that 
this is not developed as a solution looking for a problem! Credible, evidence-based 
communication is key the factor, which openly acknowledges public concerns and seeks to 
address them.  The development of public engagement throughout the process,  from the 
early stages of discussions around using the technology, programme planning and design 
right through to implementation, is very important as is a clear assessment of the relative 
risks and costs and benefits to all stakeholders. 
 
The careful selection of targets i.e. by focussing on the right problems first such as non-
native species where the ecological impacts of eradication are much reduced would appear 
to be preferable to selecting endemic species where impacts on food webs could be far 
greater.  Targets that offer significant benefits to the general public (disease vectors) are also 
likely to be more acceptable targets. 
 
18 September 2015 
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Examination of Witnesses 

Professor Luke Alphey, Head of Arthropod Genetics Group, The Pirbright Institute, 
Professor Paul Eggleston, Professor of Molecular Entomology, Keele University, and 
Professor Austin Burt, Professor of Evolutionary Genetics, Imperial College London 

 

Q48  The Chairman: Welcome to our three professors who have kindly joined us today. We 
are most grateful to you. I am sure you are aware of the inquiry we are conducting on GM 
insects. Today we hope to hear particularly from you about the science behind GM insect 
technologies. You need to be aware that we are being broadcast on the web camera. Would 
you like to introduce yourselves and if anyone would like to make an introductory 
statement, please feel free to do so?  

Professor Luke Alphey: Thank you for inviting me to your inquiry. I am Luke Alphey. I lead 
the arthropod genetics group at The Pirbright Institute. I know from previous hearings that 
you are aware of Oxitec. I co-founded that company in 2002. I was the research director 
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there until early last year, and then a board member until the recent acquisition by Intrexon. 
Also, I have been involved in regulatory affairs and public engagement in various countries, 
including in the recent EFSA and WHO deliberations.  

Professor Paul Eggleston: Good morning and thank you for inviting me as well. My name is 
Professor Paul Eggleston; I am professor of molecular entomology at Keele University and 
currently faculty research director. My background is very much in genetic engineering 
technologies for insects, predominantly mosquitoes.  

Professor Austin Burt: Good morning. I am Austin Burt, professor of evolutionary genetics at 
Imperial College. I am also the principal investigator for Target Malaria, which is a not-for-
profit research consortium trying to develop novel approaches for malaria control. 

Q49  The Chairman: Thank you for that. If none of you wishes to make an introductory 
statement, I will start with a very general question. I am sure you will have noted from 
earlier evidence sessions that we have been informed of some of the underpinning science. 
Could each of you give us your understanding of the underpinning science behind population 
suppression? We will come to population replacement later, but if you could give us your 
version, in as clear a way as you can, as to how population suppression GM insect strategies 
might be underpinned by science?   

Professor Luke Alphey: In the underpinning science there is a great deal of overlap between 
suppression and replacement. In each case you need to be able to make modified insects 
using transformation technology. Associated with that is the ability to rear the insects, 
sometimes in quite large numbers, and handle them in the lab, which is not the case for all 
insect species.  

Of course, for population suppression you are trying to impose some sort of fitness load. You 
are trying to put some sort of lethal, sterile or perhaps sex ratio-distorting factor into the 
target population.  

On the underpinning science for using these sorts of systems, what I have talked about there 
is more on the molecular biology/synthetic biology sideτwhat sort of modification you 
want, what trait and how you are going to construct that. You could turn that around and 
look at it more from the field point of view, and say it is applied ecology, population genetics 
and population dynamics and how you are going to interfere with the target population, and 
that the synthetic biology aspect is merely the nuts and bolts, or cogs for the machine that is 
going to do that. So there are a number of ways of looking at it, and the underpinning 
science for all of that is pretty general. Most of it was developed not for these particular 
applied purposes but drawn from fundamental science carried out for other reasons.  

The Chairman: Could you give us an indication as to how long ago this might have been 
implemented originally?  

Professor Luke Alphey: Radiation-based sterile insects have been used for at least 50 years. 
There is a paper on population replacement from 1968, long before molecular biology, so 
these ideas have been around for a long time. It is one of the areas perhaps where theory is 
somewhat ahead of practice in synthetic biology, which is not that common.  

Lord Fox: Turning to the other side, population replacement, what is there in addition, or 
that is different, and how will the effect of gene-editing techniques change the game for 
you?   
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Professor Paul Eggleston: On population replacement, as Luke has already mentioned, a lot 
of the basic underpinning science is the same. The intention with population replacement is 
to make a change to the insect and then try to force that altered insect into the natural 
environment to replace what was there before. The idea would perhaps be that you change 
a population of mosquitoes that was capable of transmitting disease for one that was not. A 
key difference here is that the insects would remain within the environment.  

A key difference in the underpinning science here is that when you make the sorts of 
changes that we are talking about in a genetically modified insect, the end product is likely 
to be less fit, in a Darwinian sense, than what was there before. There is an argument that 
we may well need to alter the strategy for the release of these modified insects by using 
something that has become known as a gene drive system. Put very simply, that means, 
instead of having normal genetic inheritance, you bias the inheritance in favour of retaining 
the modified insects as opposed to the natural ones. By doing that you can change the 
nature of the population and, in theory, cause the modified insects to spread.  

There are fundamental differences in the genetics and the ecology, but one key difference is 
that you would not end up with an empty ecological niche. You will have insects there at the 
beginning and at the end, and therefore food supplies for organisms that eat those insects.  

Lord Fox: Do gene-editing techniques change what you can do and give you more things you 
can change?  

Professor Paul Eggleston: It provides another set of tools we can use. There will be 
applications in which it might be particularly useful and there may be other applications 
where, I hesitate to say, more traditional genetic engineering techniques might still be 
preferable.  

Lord Fox: It opens up more opportunities?  

Professor Paul Eggleston: It opens up more opportunities, yes. 

Professor Austin Burt: I want to clarify, this distinction between suppression and 
replacement is orthogonal to the issue of whether you drive something through or you 
inundate a population. You can do inundation with either replacement or suppression, and 
you can do inoculative drive with either replacement or suppression.  

Lord Fox: In one case you flood the population.  

Professor Austin Burt: Yes, inundate.  

Lord Fox: In the other, you weigh the balance in favour of the genetics and the trait you 
want.   

Professor Austin Burt: In the other one, you release a relatively small number and then over 
a period of generations that triggers a response.  

Lord Fox: Because you bias the survival rate or whatever.   

Professor Austin Burt: Each of those implementation modesτinoculation versus 
inundationτcan be used for suppression or replacement, although I think a better term 
would be modification.  

Professor Luke Alphey: To expand on what Austin was saying, you think of the outcome you 
are trying to achieve, whether you are trying to reduce or eliminate the number of the target 
populationτthat is suppressionτor you are trying to modify them in some way, such as 
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spreading a trait through the population that makes them less likely to bite humans and less 
able to transmit malaria or insecticide resistance; any trait that you may want to spread, 
short of killing them. The one we talk about most is to make the mosquitoes less able to 
transmit a pathogen, for example dengue virus.  

Replacement looks similar: you still have mosquitoes out there filling their ecological niche, 
biting people, but less able to transmit disease. In suppression, the outcome is there are far 
fewer mosquitoes, perhaps none, and that is how you control the disease. How do you go 
about doing that? As Austin said, in either one you could have a so-called self-limiting 
genetic system that only stays out for a relatively short period of time, unless you 
supplement it by releasing more, or you could have a more invasive, or self-sustaining 
genetic system that will persist for a long time, perhaps increase in frequency locally and 
spread geographically of its own accord.  

Lord KrebsΥ CƻƭƭƻǿƛƴƎ ǳǇ ƻƴ tǊƻŦŜǎǎƻǊ .ǳǊǘΩǎ ŎƻƳƳŜƴǘΣ ŀǎ ǿŜ ƭƻƻƪ ƻǾŜǊ ǘƘŜ ƴŜȄǘ ŘŜŎŀŘŜ ƻǊ 
so, do you feel that the two approaches you describeτinundation and inoculationτare 
going to be pursued in parallel or do you think that eventually, one will come to be shown to 
be more effective than the other? 

Professor Austin Burt: I imagine there will be different purposes for each one. For malaria in 
rural Africa, an inoculative approach would be very powerful. In other more confined 
settings that you want to target, an inundative approach would be fine too. It depends on 
the goal, the disease, the setting and the target. 

Baroness Neville-Jones: I want to be clear, in these various techniques you have been talking 
aboutτinundation and inoculationτare we talking about actual use already or field trials or 
laboratory experiments? I want to know exactly what is happening and how far these things 
have been taken in practice. 

Professor Austin Burt: Oxitec has carried out field trials of inundative releases of 
mosquitoes. No inoculative release has been done. There have been proof-of-principle 
experiments in the lab but no field release.  

Viscount Ridley: Are there some insects for which population suppression will not work? As I 
understand it, it is based on the Sterile Insect Technique, whereby once an insect has mated 
it cannot reproduce, as it were, or the female would not go back and try again to reproduce. 
Are there some for which that technique will not work?   

Professor Paul Eggleston: There are some for which it would be more difficult. It highlights 
something we have touched on a little bit. All of these strategies depend on insects 
breeding. If you are planning any release of this kind, you need a pretty good understanding 
of what the breeding structure of those populations might be. For example, mosquitoes that 
are transmitting malaria in Africa exist in nature in ways which might make population 
suppression quite a difficult route to take and may favour the choice of a population 
replacement strategy. It depends very much on the biology, the breeding patterns and the 
population structure of the insects you are working with.  

Viscount Ridley: Can you give us an idea how much more effective at suppressing 
populations GM insects could be than the conventional irradiated Sterile Insect Technique?   

Professor Luke Alphey: Compared with conventional approaches as wellτit is hard to make 
a direct comparison with radiation. The radiation Sterile Insect Technique worked very well 
in some particular speciesτNew World screwworm, Mediterranean fruit flyτand these are 
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ones where it has been possible to find a sterilising dose of radiation that does not weaken 
or incapacitate the insects too much. That has proven difficult with mosquitoes. With some 
insects it would be very difficult to run an effective, or at least economic radiation-based 
sterile insect programme at all. Compared with other conventional methods, an expert 
mosquito control district estimated that, with the best of current methods, they could 
suppress Aedes aegypti by 30%; if they hit it with absolutely everything, maybe 50%.  

Viscount Ridley: This is using pesticides?    

Professor Luke Alphey: Yes, using pesticides, chemicals, breeding site restriction and that 
ǎƻǊǘ ƻŦ ǘƘƛƴƎΦ !ƭƭ ƻŦ hȄƛǘŜŎΩǎ ŦƛŜƭŘ ǘǊƛŀƭǎΣ ŜǾŜƴ ƻƴ ŀ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ǎŎŀƭŜΣ ƘŀǾŜ ǎƘƻǿƴ ƳƻǊŜ 
than 90% suppression of the target mosquito populations.  

Lord Maxton: Is it very largely mosquitoes you are talking about, or have you done trials 
with other insects as well?   

Professor Luke Alphey: It is certainly not only mosquitoes, although they get most of the 
attention. A range of agricultural pests is certainly in development and either in or 
approaching trials. In fact, the first Oxitec collaborative field trial of GM insect release 
anywhere in the world was in Arizona, of a pink bollworm, which is a moth that attacks 
cotton, so it is not just mosquitoes.  

Of course, that also comes back to which approach is more useful. As I said, for population 
replacement the most commonly talked about modification is something which will make a 
mosquito less able to transmit disease, and clearly that is appropriate for plant disease 
vectors, and animal as well as human ones. You can imagine doing that. If you think about 
the caterpillars which eat your cabbages, the damage they are doing is from direct feeding 
and it is not obvious what trait you would try to spread which would reduce that harm. 
Population suppression seems a more obvious approach to take in that case than for 
something that is transmitting a disease. Again, the nature of the insect and the harm it does 
might point you more to one strategy than another.  

This comes back to what Austin said earlier. There are some cases where you want to treat a 
particular population and not another one, perhaps even nearby, and there a spreading 
system would be less appropriate. There are others where you have a very diffuse 
population and the economics point towards something that will spread itself. So all of these 
approaches will likely co-exist going forwards.  

Q50  Lord Krebs: If I could change tack slightly, I want to ask the witnesses about the 
evolution of resistance and whether they think that is a significant concern with any of the 
techniques that we have been discussing and, if so, what consequences it might have for 
efficacy or the environmental risks.  

Professor Paul Eggleston: Can I just clarify what you mean by resistance in this context?   

Lord KrebsΥ L ǿƛƭƭ ƎƛǾŜ ȅƻǳ ŀƴ ŜȄŀƳǇƭŜΦ ¢ƘŜ ²ŜƭƭŎƻƳŜ ¢Ǌǳǎǘ ǎŀȅǎΥ άwŜǎƛǎǘŀƴŎŜ ǿƻǳƭŘ ōŜ 
expected to evolve both to the drive mechanism (eg mutations in the genomic region you 
were targeting making the drive mechanism ineffective) and towards any genetic trait you 
ǿŜǊŜ ƳƻŘƛŦȅƛƴƎ όŜƎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǊŜǎƛǎǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǇŀǘƘƻƎŜƴύΦέΦ  

The Chairman: Target malaria, too, identified that resistance to the gene drive mechanism 
might arise.  
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Professor Luke Alphey: Resistance is an issue for any techniqueτand you can finish the 
sentence thereτnot just the ones we are discussing here.  

Lord Krebs: Yes, but obviously we are particularly interested in the ones we are discussing.  

Professor Luke Alphey: My point is, yes, certainly it is an issue for these methods but in no 
way uniquely to these methods. Clearly, it is also an issue for chemicals or whatever. Aedes 
aegypti breeds in a particular type of container and you could fill it with concrete and it 
would evolve resistance to that, not by breeding in concrete but by changing its breeding 
sites and so on. It is a very wide issue. If you think about engineered sterile insects, you 
could imagine a situation where you are putting some sort of fitness-reducing geneτlethal, 
sterile or whateverτinto the population, and that is generally the case for population 
suppression. You could imagine ways in which an emerging genetic factor in the wild 
population could make that sterilising or fitness-reducing effect less effective. You could also 
imagine more of a behavioural response. If the wild females, let us say, can differentiate 
between modified and unmodified males, there would be strong selection for ones that 
preferred to mate with the unmodified ones. 

Lord Krebs: Certainly, I recognise your comment that the evolution of resistance applies to 
any technique that is used to control pests in the natural environment or elsewhere. Do you 
have any insight as to whether evolution of resistance is more or less likely to occur in, let us 
say, RIDL technology or in the kind of technology that Austin Burt has been developing using 
genetic drive, or can one not say at this stage?   

Professor Luke Alphey: The fewer moving parts of a sterile insect method, the less prospect 
of resistance. Because you are releasing new batches repeatedly, you can monitor and also 
change things relatively easily.  

With population replacement, where you have a drive and then separately a beneficial trait 
that you are trying to spread through the population, you have more separate parts that 
could become detached or stop working. One of the really elegant things about what Austin 
has been doing is using the drive directly so there is no additional beneficial trait to it, which 
reduces the number of working parts and reduces the possibilities for resistance, but Austin 
can talk about that better than me.  

Professor Austin Burt: Overall, I would say it is too early to say whether resistance is more or 
less likely to evolve compared to a chemical. What I would say is that when you get 
resistance to a chemical, often it is a whole class of chemicals that they become resistant to, 
so that takes them off the table. There is a possibility that the genetic approaches will lead 
to resistance to a specific construct, and by tweaking the construct it would be able to get 
around the resistance. However, that is a hunch, not something we have proved. 

Professor Paul Eggleston: In some ways we have talked about two different kinds of 
resistance there. The first is the breakdown of genetic technology, which could happen in a 
variety of ways. If you think instead, for example, of engineering an insect with a molecule 
that is designed to kill a parasite or a virus, then the parasite or the virus can evolve through 
natural selection and develop resistance to that particular intervention. The way that we 
might need to get around that problem is thinking of slightly more complex strategies. I 
usually think of them as multi-hit approaches so that you do not have all of your eggs in one 
basket. It would be more difficult for an insect to evolve a resistance mechanism to. It is 
analogous to using combination drug therapy for pathogens.  
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Lord Krebs: Could you unpack that a little bit further and tell us what the complementary 
approaches might be?   

Professor Paul Eggleston: I will use my own work as an example. If you are trying to 
engineer an insect to introduce a molecule that will kill malaria parasites, for example, there 
are a variety of ways you could do that, but if you chose just a single way and built your 
engineered insect with a single trick that killed parasites, then those parasites are really 
quite adept at evolving ways around blockages in their transmission. A single intervention 
such as that may be something that parasites could work their way around. If you 
engineered your insect with two or three independent approaches that tackled the parasite 
or the pathogen from a number of different angles, it would be more difficult for those 
parasites or pathogens to evolve resistance. It is similar to combination drug therapy.  

Lord Peston: Could you clarify one thing? The fact that resistance develops, it does not 
follow logically, or for that matter ethically, that you should not do it, does it?  

Professor Paul Eggleston: No, as scientists we would all agree.  

Lord Peston: It simply makes the problem more difficult and there may be different ways of 
dealing with it. I understand from the drugs that most of us takeτa drug such as penicillin 
was the greatest boon, and if it had only come eaǊƭƛŜǊ ƛǘ ǿƻǳƭŘ ƘŀǾŜ ǎŀǾŜŘ DŜƻǊƎŜ hǊǿŜƭƭΩǎ 
life. But it is the bacteria that develops the resistance, so the pharmaceuticals have to go on 
spending tons of money inventing new antibacterials, but that is what they are supposed to 
do. Does the same logic apply to your field? 

Professor Paul Eggleston: Absolutely.  

Lord PestonΥ ¸ƻǳ ǿƻǳƭŘ ƴƻǘ ƭƛƪŜ ǘƻ ƭŜŀǾŜ ǘƘŜ ƳŜǎǎŀƎŜΣ ά[Ŝǘ ŀƭƭ ǘƘŜǎŜ ǇŜƻǇƭŜ ŘƛŜ ōŜŎŀǳǎŜ 
ǊŜǎƛǎǘŀƴŎŜ ŘŜǾŜƭƻǇǎέΚ    

Professor Austin Burt: Quite the contrary, resistance evolves because you are having an 
effect. 

Lord Peston: I just wanted you to say it. 

Lord Fox: Professor Eggleston, you were touching on what I wanted to speak about. It seems 
that inoculation gives you more and different tools. If you are going to have a multiple set of 
things within your organism, rather than inundation, it is inoculation where you have 
multiple choice, in a sense; is that wrong?  

Professor Paul Eggleston: I do not think that is necessarily true. The strategy you adopt is 
worked up in the laboratory. You develop an insect with a range of attributes that you think 
might be useful for controlling that disease, for example. Part of that strategy has to be to 
make a decision on how you intend to deploy it. If you intend to deploy it as an inundative 
release, you would not need to couple it necessarily with a drive mechanism, although that 
might help, but I do not think it makes a difference in the way you have suggested.  

Lord Patel: While it is interesting to go into this debate, we are now indulging in pretty 
speculative science. The science of resistance on population reduction is understandable 
because we know where the science is, but when we talk about trying to change the genome 
of an insect in several different ways to increase its resistance or ability to be an effective 
vector, let us say for malaria, the amount of genome you are changing is so great that you 
are creating a completely new organism. Can you give us some examples that will work?  



Professor Luke Alphey, The Pirbright Institute, Professor Paul Eggleston, Keele University, 
and Professor Austin Burt, Imperial College London ς Oral evidence (QQ 48-55) 

45 

Professor Paul Eggleston: If you wanted to, you could build a piece of DNA in the laboratory 
that was designed to do two things. It could express a protein in the mid gut that damaged 
parasites or you could have a different protein that was expressed in the salivary glands. 
These are key regions where malaria parasites, particularly, are moved around. This could all 
be engineered as part of a single construct. It might be a relatively large construct. 

Lord Patel: Exactly.  

Professor Paul Eggleston: Then it could be introduced at one particular place in the genome 
of the insect, so that it does not change the rest of the biology of the insect. 

Viscount Ridley: What do you mean by relatively largeτ1% of the genome?   

Professor Paul Eggleston: No, tinyτtens of kilobases of DNA. Small in relation to a genome.  

Professor Luke Alphey: You are talking about 10,000 or 20,000 bases for an organism such as 
Aedes aegypti, which has 1.4 billion bases, something like that.  

Professor Paul Eggleston: A tiny fraction.  

Professor Luke Alphey: Another way of looking at it would be, two or three functional genes 
in organisms that have tens of thousands of functional genes. 

Professor Paul Eggleston: We already introduce multipart cassettes, and so you could have 
an effector gene designed to kill malaria parasites, for example, and a different part of that 
construct would be a marker gene designed to produce fluorescence so you could identify 
the modified insects. It is a relatively straightforward path.  

Lord Patel: Can you explain to me about a vector, let us say, for carrying malaria? You are 
altering its gene to kill the bacteria or virus, for any disease but let us say malaria. An insect 
is just a vector and it is not affected by the disease itself, so you modify the insect to be not 
just a carrier or a vector but to deal with the disease-carrying parasite. 

Professor Austin Burt: There are two approaches that have been taken here. One is to put in 
an effector gene, so an antiparasitic peptide that will put a hole in the membrane or a single-
chain antibody that will coat the parasite in a particular way and which will impede its 
progress through the mosquito. That is to put something additional into the mosquito which 
disrupts the parasite. Alternatively, you can remove or try to knock out a gene in the 
mosquito that is useful but not essential for the mosquito but is essential for the parasite to 
get through the mosquito. For example, there could be a receptor in the mid gut that is 
recognised by the parasite and is needed to get through the mid gut, or a receptor in the 
salivary glands that is recognised by the parasite to get through into the salivary glands. You 
could add something to the mosquito and work on that and see what can be found, or you 
can try and knock out a gene in the mosquito which then renders it unable to transmit the 
malaria.  

Professor Paul Eggleston: Either way the insect would cease to be a vector. In the case of 
malaria, if you have an intervention that stops sporozoites getting into the salivary glands, 
when that mosquito bites someone they will not get malaria. You are tackling what is a very 
complex parasitic disease with stages in insects and in humans by tackling it in the insect, 
which is possibly a better way of doing it than by tackling it in people, where you have 
billions of circulating parasites. There are much smaller numbers inside a mosquito and it is 
perhaps easier to kill them off there.  
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Q51  The Chairman: There is public concern about resistance. Everyone is familiar with the 
concept of chemical insecticides becoming ineffective and whole classes of compounds no 
longer being effective. What you are proposing is recoded, modified interventions, whereas 
perhaps a vector develops resistance so you remodify, as I understand it. Is this not yet 
another version of the arms war? Should we not be as concerned?   

Professor Paul Eggleston: It is absolutely a version of the arms war but any kind of 
intervention against vector-borne disease is an arms war. None of us working in this area 
would think of these technologies as being the sole solution or a magic bullet. They are 
always going to be part of an integrated set of approaches which, for example with malaria, 
will include bed nets and insecticide treatments and everything else we can throw at it, but 
GM technologies might just add another range of tools. However these things are deployed, 
there is going to need to be monitoring and surveillance of how the genetic changes are 
faring in the natural environment. If there is evidence of some kind of breakdown, or a 
deletion or some kind of rearrangement that stops it working, I do not think that makes it 
necessarily any more risky; it just stops it working, so you have to have another release 
strategy in train to bring forward and help with the disease transmission.  

Q52  Viscount Ridley: Can I change the subject to commercialisation? Professor Alphey, you 
have built up a very successful business around population suppression. How far away is the 
prospect of doing the same around population replacement? As a corollary to that, is there 
even a business model that works because one of the problems, as I understand it, with 
population replacement is that you only have to do it once. If you release it once you have 
solved the problem and you can go home. Is there a viable business model there?   

Professor Luke Alphey: I doubt that we will do it once and solve the problem and go home. 
That does not mean there is not a viable business modelτI do not think any of us is claiming 
thatτI think there is, but in particular circumstances or for particular types of insect. Where 
you are looking at the more extreme invasive genetic systems where you are seeding them 
across an area and then they will spread through the whole species or species complexτ
Austin can talk about this betterτit is hard to see anything other than a philanthropic or 
government basis for that. It is hard to see a conventional revenue-generation business 
model for that. There are other population replacement or gene drive-type systems which 
are anticipated to be more local, so you can treat one area and not another area, and it will 
persist in one area but not spread to another, at least in simulation models. There you might 
easily see a more conventional business case and therefore more private sector 
involvement. As you say, the one-time release big impact will still need monitoring and 
maintenance and perhaps the development of replacements and so on for it, if and when it 
breaks down, but I think it is hard to see a commercial business case for those more invasive 
genetic systems. However, that is not every case.  

Viscount Ridley: Is someone going to be selling gene drive population replacement at some 
point, even if only for the Gates Foundation to apply or whatever? Is that going to be at the 
point where we are using it in the near future?   

Professor Austin Burt: For those of us working on gene drive for population suppression for 
malaria, we do not see a business model where there can be a profit generated from it. We 
are not going down that route at all.  

Viscount Ridley: But you do see application in the near future?   



Professor Luke Alphey, The Pirbright Institute, Professor Paul Eggleston, Keele University, 
and Professor Austin Burt, Imperial College London ς Oral evidence (QQ 48-55) 

47 

Professor Austin Burt: Yes. 

Viscount Ridley: Give us a timescale, if you can. 

Professor Paul Eggleston: Five to 10 years.  

Professor Austin Burt: I think our Gantt chart gives a timeframe of 2028-30, something like 
that, when we might get rollout in a country. There is huge uncertainty on this. A lot of it is 
over the regulatory aspect and how long that is going to take. This is a long-term thing. It is 
not happening tomorrow.  

Q53  Lord Patel: I will take my question in stages and it relates to safety issues. I am sure you 
are all familiar with the kind of concerns that are raised on safety issues, including horizontal 
gene transfer, damage to ecosystems, the production of virulent strains, et cetera. Which 
ones do you think should be of most concern?   

Professor Luke Alphey: They are all legitimate issues to look at and all of these have to be 
looked at on a case-by-case basis. Not just in the case of a regulatory agency but, as 
developers of these technologies, we would ourselves look at as wide a range of risks, or 
potential hazards I should say, as we can imagine, and go through them one at a time and 
think how feasible they are and to what extent we can get around them by design. 
Resistance relates to that. Some designs would be less amenable to resistance evolution 
than others. One of the good aspects of some groups opposed to these kinds of technologies 
is that you get an external, sceptical eye cast on this which can potentially provide things 
that people who are more favourable to the technology may not have thought of, at least in 
principle. You get as large a list of these things as you can, which will include all the ones you 
have suggested and more, and then for your particular case or application go through them 
and think how feasible they areτif they are feasibleτwhat you can do to mitigate them and 
how that relates to the benefits and so on. To go through such a list here is inevitably going 
to be rather superficial.  

Horizontal gene transfer, which has been talked about a lot, is probably not such a big 
concern. A lot is known about natural horizontal gene transfer and it seems unlikely to be a 
major issue for any of the technologies that we are talking about here.  

The impact on the ecosystem is probably the biggest area of discussionτŀƴŘ ǘƘŀǘ ƛǎΣ ά²Ƙŀǘ 
ƛŦ ƛǘ ǿƻǊƪǎΚέ ŀǎ ǿŜƭƭ ŀǎ ά²Ƙŀǘ ƛŦ ƛǘ ŘƻŜǎ ƴƻǘΚέΣ ōǳǘ ŜǎǇŜŎƛŀƭƭȅΣ ά²Ƙŀǘ ƛŦ ƛǘ ǿƻǊƪǎΚέ 

For population suppression, if you eliminate the target species from a particular location, is 
that a good thing? It is probably a good thing in some ways, such as reducing disease 
transmission, but does it open a niche for another intake to come in? Does it have some 
disruptive effective on the ecosystem? The answer could be dramatically different, even for 
the same species, in one place than in another. If you imagine an island over here where it is 
an alien invasive species relatively recently introduced, you might imagine eliminating it to 
be an environmental benefit, in addition to any reduction in disease transmission there 
might be. However, in this other place over here, in its native range where perhaps the same 
species is a more integrated part of the ecosystem and is providing some ecosystem 
functions, eliminating it might be much more of an issue from an ecosystem point of view 
than over there. It is very case-by-case for those things. You mentioned the evolution of 
virulence, and to my mind the suppression approach, where you are trying to take out the 
vector, will have only an indirect effect on the pathogen and is unlikely to cause issues in 
that direction, which is not to say we should not think about them. Certainly, where you are 
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trying to modify the insect in a way that makes it less able to transmit, that brings in a third 
player in these multiple evolutionary responses, being the pathogen, and you certainly have 
to think about those issues.  

Professor Paul Eggleston: The pathogens are very able to modify the virulence themselves, 
whether we are talking about normal or genetically modified insects. It does not change the 
risk profile there at all.  

The other thing I would like to add is all of this is tied up with some of the regulatory issues 
that we might touch on later. My own view is that all of this is about a balanced approach to 
Ǌƛǎƪ ǾŜǊǎǳǎ ōŜƴŜŦƛǘΣ ŀƴŘ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ Ǌƛǎƪ ǾŜǊǎǳǎ ōŜƴŜŦƛǘ ŘƛŦŦŜǊ ŘŜǇŜƴŘƛƴƎ ƻƴ 
where they live. In the work I did in Mali, for example, local people and scientists there had a 
slightly more balanced view than you tend to get in western Europe. The current regulatory 
system does not put enough emphasis on what the potential benefits might be. There is a 
risk that worrying overly about all of these risks means we will never ever be able to do 
anything. That is a personal view, but I think it is pertinent.  

Professor Austin Burt: I would just reiterate that it has really got to be taken on a case-by-
case basis.  

Lord Patel: Can you put these worries about safety issues in the context of using alternative 
methodologies such as insecticides?   

Professor Paul Eggleston: In the longer term they will not work.  

Lord Patel: Do we not have examples of using insecticides, chemicals, to reduce the 
population?   

Professor Paul Eggleston: Yes, but if you throw a poison at any natural population, in time it 
will develop resistance. We have populations of mosquitoes now that are multiply resistant 
to virtually everything that we have, and that situation is not going to get any better. It is 
one of the drivers for thinking about developing technology of this kind. Insects will become 
resistant to insecticides. Parasites will become resistant to the drugs you try to treat them 
with. We need more tools, not fewer, to be able to tackle the problem of disease 
transmission.  

Professor Luke Alphey: One of the differences and perhaps benefits of genetic insect 
approaches relative to chemicals is specificity. Most chemicals have a relatively broad 
spectrum effect. In other words, they will be toxic to quite a wide range of insects. That 
varies from one to another, but they are unlikely to be specific to a single species, whereas 
for GM insect approaches, the control agent is now not a chemical; it is a modified insect, 
and it interacts with the wild population through mating. Modified males will only mate with 
females of the same species, so that initial contact and effect is very species-specific. That 
feature of these technologies is a real strength from an environmental point of view. When 
ȅƻǳ Ǝƻ ōŀŎƪ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΣ ά²ƘŜǊŜ ŀǊŜ ǘƘŜȅ ƎƻƻŘ ŀƴŘ ǿƘŜǊŜ ŀǊŜ ǘƘŜȅ ƴƻǘΚέΣ ƛǘ ƛǎ ŀ 
potential limitation in other areas. If you were a farmer whose crop was being eaten by a 
dozen different pests, you might prefer something a bit more broad spectrum than a dozen 
different species-specific interventions. That species-specific nature means that GM insect 
methods are likely to be more useful where you have a single dominant pest speciesτ
whether that is in agriculture, conservation, human health or whereverτthan where you 
have whole slew of different things doing the same kind of damage, where something more 
broad spectrum might be more appropriate.  
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Lord Hennessy of Nympsfield: How difficult is the science that lies behind the forecasting of 
unintended consequences in your specialist fields? Is it the same as it is for most other 
scientific activities or are there particular perils here? As you said earlier, it goes to the heart 
of the confidence question on the spectrum of public confidence/public anxiety, around 
which the question of regulation always swells. Is it particularly difficult in your trade, 
because it still strikes me that what you are doing is wonderful stuff but it is very early days?  

Professor Luke Alphey: It is relatively early days for gene drive systems, although even there, 
by analogy, there are some things you can look at. We know quite a lot about natural selfish 
DNA systems that have these sorts of properties. For sterile insects it is a little simpler 
because we have a 50-year history of the use of radiation-sterilised insects which are 
extremely similar operationally, so we perhaps know rather more about that. One of the big 
advantages when we started developing genetically modified sterile insectsτalthough, 
obviously, we were going on a rather cautious step-by-step basis of lab, cage, small field 
trialτwas that we could see these very large programmes using radiation-sterilised insects 
which told us about the operational issues, also some issues about resistance and managing 
that. For example, the New World screwworm was eliminated from a continent by a rolling 
programme of release of radiation-sterilised insects so we have vast experience of the field 
use of sterile insects.  

The Chairman: Professor Eggleston, you make the observation that it is a question of 
assessing risks against benefits. Would it be more accurate to say it is a question of assessing 
potential benefits against potential disbenefits?   

Professor Paul Eggleston: Yes, that is fair.  

The Chairman: I think that is an important distinction.  

Professor Paul Eggleston: It is, but most of the regulatory issues that we all battle with focus 
on perceived risks, many of which the scientists think are negligible, and there is not often 
that much emphasis put on what the benefits might be. As I was saying, if you are living in a 
disease-endemic country you might have a slightly different view on that balance of risk 
versus benefit.  

Viscount Ridley: Following up on the risk/benefit balancing question, this is a theme we 
have heard from a number of witnesses and written submissions. It was taken up by a House 
of Commons Committee, and one of the responses from the Government was to say: 
άhǊŘƛƴŀǊƛƭȅ ǘƘƛs would seem a sensible approach. However in the EU context it could result in 
a disproportionate requirement to assess the potential socioeconomic benefits of novel 
ŎǊƻǇǎΦέ ¢Ƙƛǎ ƛǎ ǘŀƭƪƛƴƎ ŀōƻǳǘ ŎǊƻǇǎΦ ά¢Ƙƛǎ ǿƻǳƭŘ ŀŘŘ ŀ ŦǳǊǘƘŜǊ ƭŀȅŜǊ ƻŦ ŎƻƳǇƭŜȄƛǘȅΣ ōǳǊŘŜƴ and 
ǎǳōƧŜŎǘƛǾƛǘȅ ǘƻ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ǇǊƻŎŜǎǎΦέ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ƛŦ ȅƻǳ ƘŀǾŜ ǘƻ ǎǘŀǊǘ ŜƴǳƳŜǊŀǘƛƴƎ ǘƘŜ 
benefits you are stuck in the regulatory hell for longer.  

Professor Austin Burt: I would not go to a Government in sub-Saharan Africa with this idea 
of a genetically modified mosquito and not talk about malaria. That does not make sense.  

Viscount Ridley: Is this a slightly defeatist response from a government department? 

Professor Austin Burt: I cannot talk about the crop situation.  

Professor Luke Alphey: It has been suggested that the developers should say what the full 
socio-economic impact would be, which would be like asking developers of mobile phones to 
have predicted micro transactions and so on, which I think is ridiculous, frankly. I can see 
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some things in the direction you are talking about that would be undesirable but, as Austin 
says, if you are developing mosquitoes to try to prevent malaria or dengue or crop pests or 
whatever, how could you not talk about the benefits? If you are not talking about the 
benefits and the reasons why you are doing it, how will you persuade anybody it is worth 
doing? At that level it does not make any sense.  

Q54  Baroness Morgan of Huyton: Can I take you back to commercialisation for a minute? It 
is particularly appropriate to have Professor Alphey here because we have heard repeatedly, 
and certainly to my surprise, that your company was literally the only one in a UK context 
that has been involved in developing any of this technology at a commercial level. What we 
want to know, and we have heard some of this from previous witnesses, is whether the UK is 
supportive enough of the development at a commercial level of these technologies, 
particularly from the early stage to the next stage of development, where there seems to be 
a particular problem. Alsoτthis is particularly directed to you, Professor Alpheyτto what 
extent was the sale of the company driven by the business environment here, or was it the 
only natural partner?   

Professor Luke Alphey: I should have said in my introduction that I am speaking in a personal 
capacity. I do not represent Oxitec or anyone else. 

Baroness Morgan of Huyton: You are absolutely not, which is why it is handy to have you 
here because you understand the history, which is helpful to us.  

Professor Luke Alphey: Oxitec is the only such company in the world, not just in the UK, so 
to that extent if the only such company in the world started in the UK, then there must be 
something good here. 

Baroness Morgan of Huyton: The science might be good though, might it not?   

Professor Luke Alphey: Precisely. I think the key benefit is the science base and the expertise 
in these general areas. Though perhaps not in this particular inquiry, I am sure this 
Committee is thinking about science funding going forward. What makes the UK attractive 
from this point of view is the strength of the science base, and I would say the BBSRC was 
the key to this, although other agencies were involved.  

The key disadvantage is the lack of a local market. Business 101 would say start with a local 
market and expand from there, but we do not have a local market for GM insects. If we had 
set up Oxitec saying that we were going to sell GM insects in Europe, never mind in Britain, 
we would not have had investmentτto the point that we would not have asked, I would not 
have asked, I would not have tried. One does not know how many other businesses have not 
started because of that. I do not see how one could know. The fact is it is impossible to sell 
this technology in Europe at the moment. Field trials, perhaps, but there seems to me no 
possibility of getting commercial registration in a reasonable time, or even having any idea 
how much time or money it would take. That is probably the biggest negative factor.  

There are some things along the way. Although it is very small scale, the support of Innovate 
UKτthe TSB as it used to beτfor small companies is very valuable, and R&D tax credits are 
very helpful. For those relatively early stages, there is a good economic environment, albeit 
perhaps a little at risk at the moment. I feel I may not have answered every part of your 
question.  
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Baroness Morgan of Huyton: What needs to change? I suppose this is for Professor Burt as 
well, in a sense, because you were clear that yours had to be not for profit.  

Professor Austin Burt: At the moment our core funding is from FNIH in the Statesτso it is 
overseasτwhich is part of a Gates Foundation programme. It is a complicated project that 
goes all the way from protein engineering and molecular entomology to field ecology and 
community engagement, specialists in risk analysis and things such as that. It is complex and 
not many funding sources are able to take on the challenge of funding something with so 
many moving parts. They have been very good to us over the years.  

Professor Paul Eggleston: For any kind of commercialisation, there has to be a financial 
ƳƻŘŜƭ ǘƘŀǘ ǿƻǊƪǎ ŦƻǊ ǘƘŜ ōǳǎƛƴŜǎǎΦ [ǳƪŜ Ŏŀƴ ŎƻǊǊŜŎǘ ƳŜ ōǳǘ hȄƛǘŜŎΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭΣ 
essentially, is that they can get rid of these mosquitoes for the same or less than the cost of 
insecticides. It you are talking about endemic diseases in poor countries, there is no financial 
model, and why would a company get involved in developing these insects when they have 
got no market to sell them to? The situation in Europe might change, let us say with climate 
change; if some of the arboviruses we see in southern Europe start to spread dramatically, 
that could create at least a governmental market. Or let us say Bluetongue becomes an even 
bigger problem across Europe; again, Governments might then want to find the money to try 
to commercialise tools to combat those diseases. In Europe, it is hard to see where the 
business model currently would come for most of this, unless it is agricultural pests. 

Professor Luke Alphey: It is not that there is a lack of credible targets or targets that would 
benefit from this technology in Europe. We do not have a lot of vector-borne disease that 
we worry about, although there is some in political Europe. However, for agricultural pests, 
yes, absolutely, there are many relevant targets, but it would not be economic to work 
through the regulatory processes at the moment. That was clear when I was looking for 
investment for Oxitec right at the beginning to start up the company. When we talked to 
European-based investors, they felt that the risks associated with developing and 
commercialising this technology were rather high and, correspondingly, were disinclined to 
invest.  

Baroness Morgan of Huyton: Primarily because of the regulatory environment.   

Professor Luke Alphey: Yes, even though we were not talking about selling the insects in 
Europe. It was the atmosphere, the environment in which they lived, not so much the 
market we were talking about, whereas I think the first US-based investor we talked to 
invested. It was not that we were making a different pitch to the two. It is the view of GM in 
Europe which has this chilling effect on the investor community as well, because they think, 
ά¸ƻǳ ǿƛƭƭ ƴŜǾŜǊ ōŜ ŀōƭŜ ǘƻ Řƻ ǘƘŀǘέΣ ƻǊΣ άLǘ ǿƛƭƭ ǘŀƪŜ ǘƻƻ ƭƻƴƎ ƻǊ ōŜ ǘƻƻ ŜȄǇŜƴǎƛǾŜέΦ  

Lord Maxton: You mentioned cotton and that was almost the first of the insects released. 
That must have been commercial. If you can find an answer that stops an insect destroying a 
cotton crop and the cotton crop develops, that is a commercial argument, is it not?   

Professor Luke Alphey: Yes, I agree. That trial was done in collaboration with the US 
Department of Agriculture. In the US, some of these big insect control programmes are run 
by the government effectively on an infrastructure basis. They would see that as 
infrastructure investment dealing with this, particularly if it is an invasive pest.  

Lord Maxton: It was done by them and not by a private company, in other words.  

Professor Luke Alphey: Correctτa collaboration between the USDA and Oxitec.  
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Q55  Lord Cameron of Dillington: I am a farmer and you mentioned various possibilities of 
applications in the agricultural world. I am interested also in the natural environment. 
Professor Burt mentioned that it is unlikely that we will see a rollout of the antimalaria GM 
insects until 2030, so I am asking you to take a big leap forward here. What other 
applications can you see in agriculture? We have a pollinator problem at the moment. Could 
insects be increased or maybe even vaccination of wild animals? Tuberculosis in badgers 
springs to mind. Equally, if you are talking about lots of long-term benefits, maybe there are 
disbenefits. What possibility is there that countries could use insects as weapons and release 
them? What are the possibilities here long term?   

Professor Luke Alphey: There are many potential applications that might become available 
over different timescales. Drosophila suzukiiτthe spotted-wing drosophila mentioned in a 
previous sessionτis a recent invasive pest into the UK which attacks soft fruit. These sorts of 
things would be potentially amenable to the technology that Oxitec is developing. The 
technical strain could be available in the very short term. We discussed the regulatory issues 
but from a technical perspective a strain could be available in short order.  

You mentioned pollinatorsτso on rather longer timescales, and we have not really talked 
about beneficial insects. We have all talked about trying to do bad things to bad insects, but, 
potentially, you could think about doing good things to good insects. On insecticide 
resistance, a simple idea is to protect pollinators against agricultural uses. For example, 
neonicotinoids in bees is quite a big issue in Europe at the moment. What if we could make 
the bees more resistant to those or other classes of chemical that they might contact? If we 
could protect them against particular chemistry, could we use that chemistry against the 
varroa mite, for example? That is another area you might think of.  

There are some bumble bees that are very good pollinators, but there are restrictions on 
using non-native bumble bees because of the threat to native bumble bees. What if you 
could engineer some sort of reproductive isolation, the sterility type things we have talked 
about for other purposes, into a pollinator, so then you could use a non-native pollinator in a 
new area, knowing that it would not be able to establish? Invasive species are a huge 
problem for conservation and biodiversity in any number of different places and some of 
those are insects, so what about controlling those? Those might be the same technologies as 
we are talking about here, but for a conservation biology target rather than a human health 
targetτso, a pretty wide range.  

Lord Cameron of Dillington: The downsides, weapons, is that a possibility?   

Professor Luke Alphey: That is pretty hard to see.  

Professor Austin Burt: I am not clever enough to think of one.  

Professor Luke Alphey: In anything other than the most invasive gene drive systems, 
deployment would be a very visible and continuous thing, where it is pretty hard to imagine 
it being done in any way. It would be much easier to move a wild, non-native insect around 
than it would be to use a modified insect in some way to intervene against a wild population, 
I think.  

Professor Paul Eggleston: It is worth bearing in mind that any of those applications is some 
way off because the tools and technology for these other insects are nothing like as well 
developed as they are for mosquitoes.  
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Viscount Ridley: That feeds in nicely to what I was going to ask. Can you see this technology 
being used in invertebrates other than insects to control invasive species, particularly signal 
crayfish or killer shrimps, which are problems in this country? They are arthropods.  

Professor Paul Eggleston: Transformation of prawns and shrimps is feasible. I can remember 
from years ago someone telling me how easy it was to make a transgenic prawn. I have not 
done it myself but in principle, yes, that could be done in terms of the signal crayfish. 

Viscount Ridley: What about grey squirrels? 

The Chairman: I think that is an interest you have not yet declared.  

Professor Paul Eggleston: I am sure you could make a genetically modified squirrels using 
the mouse technologies that are quite well developed.  

Professor Luke Alphey: There certainly is interest. When I mention conservation biology, of 
course invasive insects are a problem, but rodents on island populations cause devastation, 
and there are people certainly interested in controlling rodents. Currently that is done with 
toxic baits and the like, but there is certainly an interest in the application of genetic 
technologies in those areas as well, which would be analogous, although obviously the 
molecular detail might be a little different.  

Lord Fox: Would RIDL not work?  

Professor Luke Alphey: It would certainly be population suppression; we will have to see 
about the exact mechanism, but it would likely be some form of sterility, or sex-ratio 
distortion.  

The Chairman: We have come to the end of the questions we wish to put to you. Thank you 
very much for the full and helpful way you have answered them. There will be an 
opportunity to correct the transcript. On behalf of the Committee, thank you once more for 
helping us this morning.    
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Summary 
 

¶ The UK is a global leader in science and research. In line with its Industrial Strategy the 
Government has made significant investment in synthetic biology, a field that has 
diverse applications including healthcare and agriculture, and great potential economic 
and societal benefits. 

¶ Oxford university spin-out company Oxitec Ltd has developed and commercialised 
innovative insect control solutions, and has recently been acquired by US-based 
company Intrexon Corporation. Oxitec will not only retain its UK R&D presence and 
skilled staff, but expects to make further investments in both people and facilities in 
the UK in the coming months.  

¶ The business deal highlights excellent science and research that is being undertaken in 
the UK, and will send a positive signal: a) to other companies, encouraging them to 
invest and grow in the UK and potentially to list on the public markets; and b) to the 
investment community, stimulating additional interest in UK biotechnology from 
specialist and cross-over investors.  

¶ ¢ƘŜǊŜŦƻǊŜΣ ǿƘƛƭŜ ƛǘ ƛǎ ǎǘƛƭƭ ΨŜŀǊƭȅ ŘŀȅǎΩ ŦƻǊ ǘƘŜ ¦YΩǎ ǎȅƴǘƘŜǘƛŎ ōƛƻƭƻƎȅ ƛƴŘǳǎǘǊȅΣ ƛǘ ƛǎ 
important that the Government continues its sustained strategic support (for life 
ǎŎƛŜƴŎŜǎ ŀƴŘ ǘƘŜ /ƘŀƴŎŜƭƭƻǊΩǎ 9ƛƎƘǘ DǊŜŀǘ ¢ŜŎƘƴƻƭƻƎƛŜǎύ ǘƻ ŜƴŀōƭŜ ŜƳŜǊƎƛƴƎ ŎƻƳǇŀƴƛŜǎ 
to grow, and help the UK to maintain its leading position. To give researchers and 
investors the confidence to develop and invest in emerging technologies in the UK, the 
importance of an evidence-based policy and regulatory climate must not be 
underestimated. 

 
BIA response 
 
1. As the UK trade association for innovative bioscience enterprises, the BioIndustry 

Association (BL!ύΩǎ ƳŜƳōŜǊǎ ƛƴŎƭǳŘŜ ŜƳŜǊƎƛƴƎ ŀƴŘ ƳƻǊŜ ŜǎǘŀōƭƛǎƘŜŘ ōƛƻǎŎƛŜƴŎŜ 
companies, pharmaceutical companies, academic research and philanthropic 
organisations, as well as service providers to the UK bioscience sector.  
 

2. BIA runs specialist industry groups in two of ǘƘŜ Ψ9ƛƎƘǘ DǊŜŀǘ ¢ŜŎƘƴƻƭƻƎȅΩ ŀǊŜŀǎ 
identified by the Chancellor George Osborne, namely synthetic biology and regenerative 
ƳŜŘƛŎƛƴŜΦ bƻǘŀōƭȅΣ ƻƴŜ ƻŦ .L!Ωǎ ƳŜƳōŜǊ ŎƻƳǇŀƴƛŜǎΣ hȄƛǘŜŎ [ǘŘΣ ƛǎ ŘƛǊŜŎǘƭȅ ƛƴǾƻƭǾŜŘ ƛƴ 
research and development (R&D) and commercialisation in the field of genetically 
modified (GM) insects.  

 
3. .L! ǘƘŜǊŜŦƻǊŜ ǿŜƭŎƻƳŜǎ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ƛƴǉǳƛǊȅ ƛƴǘƻ DŜƴŜǘƛŎŀƭƭȅ aƻŘƛŦƛŜŘ LƴǎŜŎǘǎΦ ²Ŝ 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ hȄƛǘŜŎ ƘŀǾŜ ǎǳōƳƛǘǘŜŘ ŀ ŘŜǘŀƛƭŜŘ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘƛǎ ƛƴǉǳƛǊȅΣ ŀƴŘ .L!Ωǎ 
comments will focus on the broader life science and biotechnology business 
environment in the UK. 
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¢ƘŜ ¦YΩǎ ǎǳǇǇƻǊǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘ ŘŜƭƛǾŜǊǎ ƛƴƴƻǾŀǘƛǾŜ ōƛƻǘŜŎƘƴƻƭƻƎȅ 
 
4. !ǎ ǎŜǘ ƻǳǘ ƛƴ .L!Ωǎ ǎǳōƳƛǎǎƛƻƴ ǘƻ Ia ¢ǊŜŀǎǳǊȅ ŀƘŜŀŘ ƻŦ ǘƘŜ нлмр /ƻƳǇǊŜƘŜƴǎƛǾŜ 

Spending Review14, the UK is a global leader in science research, with a wealth of 
metrics to evidence our current strong position. Furthermore, our globally competitive 
tax environment helps to make the UK an attractive location for life science business 
investment. 
 

5. ¢ƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ƛƴŘǳǎǘǊƛŀƭ strategy - including the Strategy for UK Life Sciences and 
ǘƘŜ /ƘŀƴŎŜƭƭƻǊΩǎ ŦƻŎǳǎ ƻƴ 9ƛƎƘǘ DǊŜŀǘ ¢ŜŎƘƴƻƭƻƎƛŜǎ ƛƴŎƭǳŘƛƴƎ ǎȅƴǘƘŜǘƛŎ ōƛƻƭƻƎȅ - has 
been welcome. This support, which has already helped to create a solid UK foundation 
in this promising area, includes: strong leadership through the Synthetic Biology 
Leadership Council (SBLC) and the Synthetic Biology Roadmap for the UK (published in 
2012 and currently being updated); government investment so far totalling over £60 
million; research centres and centres for doctoral training around the UK including the 
SynbiCITE Innovation and Knowledge Centre; the Knowledge Transfer Network special 
interest group; and overseas trade missions supported by UK Trade & Investment. 

 
6. 5ŜǎŎǊƛōŜŘ ŀǎ άǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ŜƴƎƛƴŜŜǊing of biologically based parts, novel devices and 

systems as well as the redesign of existing, natural biological systems15έΣ ΨǎȅƴǘƘŜǘƛŎ 
ōƛƻƭƻƎȅΩ ƛǎ ŀ ǘŜǊƳ ǘƘŀǘ ŘŜŦƛƴŜǎ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ wϧ5 ǿƛǘƘ ŘƛǾŜǊǎŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎ 
healthcare, agriculture, fine chemical production and more. Continued long-term 
commitment from the Government will enable UK researchers and companies to 
maximise the economic and societal benefits the field presents.  

 
7. In June 2015 BIA published a report, Celebrating UK Bioscience16, which set out several 

case studies of UK bioscience that are delivering benefits to humanity. One of these was 
the example of Oxitec Ltd, a company spun out of research at Oxford University in 2002, 
whose work developing insect control solutions has applications in both healthcare 
(tackling disease vectors) and agriculture (tackling pest-related crop damage). Using 
advanced genetics and molecular biology, Oxitec has developed a new and innovative 
solution to controlling insect populations through the producǘƛƻƴ ƻŦ ΨǎǘŜǊƛƭŜΩΣ ǎŜƭŦ-limiting 
insects whose offspring do not survive. Unlike conventional approaches to insect control 
using insecticides that can affect the broader ecosystem, Oxitec programs are directed 
at a single species. 

 
8. The community and funding bodies involved in UK synthetic biology place particular 

emphasis on responsible research and innovation (RRI)17 to address ethical, legal, 
societal and environmental considerations. However, some technologies and 
applications risk being politicised in response to perceived public concerns. To give 

                                            
14 BIA (2015) Submission to HMT for Spending Review 2015 http://www.bioindustry.org/document-library/bia-
submission-hmt-2015-csr/  
15 Synthetic Biology Roadmap for the UK (2012) 
https://connect.innovateuk.org/documents/2826135/3815409/Synthetic+Biology+Roadmap+-+Report.pdf  
16 BIA (2015) Celebrating UK Bioscience http://www.bioindustry.org/document-library/celebrating-uk-
bioscience/  
17 SynbiCITE, Responsible research and innovation http://synbicite.com/content-panels/responsible-
innovation/  

http://www.bioindustry.org/document-library/bia-submission-hmt-2015-csr/
http://www.bioindustry.org/document-library/bia-submission-hmt-2015-csr/
https://connect.innovateuk.org/documents/2826135/3815409/Synthetic+Biology+Roadmap+-+Report.pdf
http://www.bioindustry.org/document-library/celebrating-uk-bioscience/
http://www.bioindustry.org/document-library/celebrating-uk-bioscience/
http://synbicite.com/content-panels/responsible-innovation/
http://synbicite.com/content-panels/responsible-innovation/
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researchers and investors the confidence to develop and invest in emerging 
technologies in the UK, and to fully benefit from the supportive frameworks and 
investments that the Government has already put in place, the importance of open 
dialogue and an evidence-based policy and regulatory climate must not be 
underestimated. 

 
9. In August 2015, Oxitec was acquired by US-based company Intrexon Corporation. 

According to the press release, Intrexon intends to integrate its synthetic biology 
ǇƭŀǘŦƻǊƳ ǘƻ ŀŘǾŀƴŎŜ hȄƛǘŜŎΩǎ ŜȄƛǎǘƛƴƎ ƛƴƛǘƛŀǘƛǾŜǎ ǘƻ ǇǊƻǘŜŎǘ ŎƻƳƳǳƴƛǘƛŜǎ ŦǊƻƳ ŘƛǎŜŀǎŜǎ 
like dengue fever as well as against agricultural pests that impact food supply 
worldwide.  

 
10. For Oxitec and their venture capital investors, the deal is an exciting one. Oxitec will not 

only retain its UK R&D presence and skilled staff but expects to make further 
investments in both people and facilities in the UK in the coming months. The deal also 
highlights the type of excellent science that is being undertaken and the highly 
innovative emerging companies and technologies that pose an investable prospect for 
potential buyers and investors in the UK and elsewhere.  

 
Government investment, and supporting companies to scale up 
 
11. Valuable provision is made for synthetic biology start-up companies, for example via the 

Rainbow Seed Fund18 and incubator space at centres like SynbiCITE19. However, beyond 
start-up stage, considerably greater finance is required for companies to scale-up their 
activities.  
 

12. CompanƛŜǎ ǳǎǳŀƭƭȅ ǊŀƛǎŜ ŎŀǇƛǘŀƭ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ǇǊƻƎǊŜǎǎƛǾŜ ǊƻǳƴŘǎ ƻǊ ΨǎŜǊƛŜǎΩΦ hƴŜ ƛǎǎǳŜ 
that is often cited by companies as a major difference between the UK and US life 
science business environments is that there is simply more investment capital available 
in the US. 

 
13. {ǳŎŎŜǎǎŦǳƭ ōǳǎƛƴŜǎǎ ŘŜŀƭǎ ƭƛƪŜ hȄƛǘŜŎΩǎ ǿƛƭƭ ǎŜƴŘ ŀ ǇƻǎƛǘƛǾŜ ǎƛƎƴŀƭΥ ŀύ ǘƻ ƻǘƘŜǊ ŎƻƳǇŀƴƛŜǎΣ 

encouraging them to invest and grow in the UK and potentially to list on the public 
markets; and b) to the investment community, stimulating additional interest in UK 
biotechnology from specialist and cross-over investors.  

 
14. ¢ƘŜǊŜŦƻǊŜΣ ǿƘƛƭŜ ƛǘ ƛǎ ǎǘƛƭƭ ΨŜŀǊƭȅ ŘŀȅǎΩ ŦƻǊ ǘƘŜ ¦YΩǎ ǎȅƴǘƘŜǘƛŎ ōƛƻƭƻƎȅ ƛƴŘǳǎǘǊȅ όŀƴŘ 

likewise, for healthcare biotechnology companies, which are just recently experiencing 
an uptick in investor activity), in time a thriving business and investor community can 
develop in UK bioscience. There are signs of positive business activity currently ongoing 
within the UK synthetic biology industry. 

 
15. The Oxitec deal illustrates that there is a supportive foundation for future UK R&D in 
ǎȅƴǘƘŜǘƛŎ ōƛƻƭƻƎȅΤ ƛƴ Ƨǳǎǘ ǘƘŜ ƭŀǎǘ ŦŜǿ ȅŜŀǊǎ ǘƘŜ ¦YΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ƴŜǘǿƻǊƪǎ ŦƻǊ 
synthetic biology have grown considerably. Now, to build upon and maximise 

                                            
18 Rainbow Seed Fund http://midven.co.uk/funds/rainbow-seed-fund/  
19 SynbiCITE http://synbicite.com/  

http://midven.co.uk/funds/rainbow-seed-fund/
http://synbicite.com/
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opportunity from the investments the Government has already made, it is important 
that this Great Technology continues to be the focus of sustained strategic support to 
enable emerging companies to grow and thrive.  

 
We therefore call on the Government to continue its long-term support for UK science 
 
16. .L!Ωǎ ǎǳbmission to HM Treasury ahead of the 2015 Comprehensive Spending Review 

sets out: 
a. The fact that ς due to the interconnected nature of the life sciences ecosystem ς 

publicly funded research underpins and is vital to the later translation and 
commercialisation of products that deliver economical and societal benefits  

b. ¢ƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ¦YΩǎ global competitiveness, continued long-term government 
support for science, research and innovation is essential 

c. ¢ƘŜ ƴƻǊƳ ƛƴ ǎƻƳŜ ƻŦ ǘƘŜ ¦YΩǎ ŎƻƳǇŜǘƛǘƻǊ ƴŀǘƛƻƴǎ ƛǎ ŦƻǊ ǎǘŀǘŜ ŦǳƴŘƛƴƎ ǘƻ ǎǳǇǇƻǊǘ 
the R&D pathway beyond basic R&D and closer to a point at which projects are 
less risky and more investable to private investors 

d. ¢ƘŜ DƻǾŜǊƴƳŜƴǘΩǎ .ƛƻƳŜŘƛŎŀƭ /ŀǘŀƭȅǎǘ ǎŎƘŜƳŜ όƻƴŜ ƻŦ ǎŜǾŜǊŀƭ /ŀǘŀƭȅǎǘ ǎŎƘŜƳŜǎ 
including the Industrial Biotechnology Catalyst) is an excellent example of the 
power of public funding to de-risk early stage development and leverage 
additional private finance. 

 
17. Our Spending Review evidence focuses on the Biomedical Catalyst but in the synthetic 

biology field the Industrial Biotechnology Catalyst has been relevant and beneficial to 
many projects. This kind of non-dilutive funding is extremely valuable to companies not 
just in terms of the initial finance boost but also in delivering wider benefits (such as job 
creation) and stimulating additional private investment, as set out in a recent BIA 
report20. 

 
September 2015 
 
About the BIA 
Established in 1989, the BioIndustry Association (BIA) is the UK trade association for 
innovative bioscience enterprises. BIA members include emerging and more established 
bioscience companies, pharmaceutical companies, academic research and philanthropic 
organisations, and service providers to the UK bioscience sector. The BIA also runs specialist 
ƛƴŘǳǎǘǊȅ ƎǊƻǳǇǎ ƛƴ ǘǿƻ ƻŦ ǘƘŜ Ψ9ƛƎƘǘ DǊŜŀǘ ¢ŜŎƘƴƻƭƻƎȅΩ ŀǊŜŀǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜ /ƘŀƴŎŜƭƭƻǊ 
George Osborne, namely synthetic biology and regenerative medicine. 
 
Our members are responsible for over ninety per cent of biotechnology-derived medicines 
currently in clinical development in the UK and are at the forefront of innovative scientific 
developments targeting areas of unmet medical need. This innovation leads to better 
outcomes for patients, to the development of the knowledge-based economy and to 
economic growth. Many of our members are small, pre-revenue companies operating at the 
translation interface between academia and commercialisation. 

                                            
20 BIA (2015) The Biomedical Catalyst: Making the case to continue http://www.bioindustry.org/document-
library/the-biomedical-catalyst-making-the-case-to-continue/  

http://www.bioindustry.org/document-library/the-biomedical-catalyst-making-the-case-to-continue/
http://www.bioindustry.org/document-library/the-biomedical-catalyst-making-the-case-to-continue/
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British Ecological Society (BES) ς Written evidence (GMI0024) 
 
Ψ! ǿƻǊƭŘ ƛƴǎǇƛǊŜŘΣ ƛƴŦƻǊƳŜŘ ŀƴŘ ƛƴŦƭǳŜƴŎŜŘ ōȅ ŜŎƻƭƻƎȅΩ 
 
¢ƘŜ .ǊƛǘƛǎƘ 9ŎƻƭƻƎƛŎŀƭ {ƻŎƛŜǘȅ ό.9{ύ ƛǎ ǘƘŜ ¦YΩǎ ŀŎŀŘŜƳƛŎ ƭŜŀǊƴŜŘ ǎƻŎƛŜǘȅ ŦƻǊ ŜŎƻƭƻƎƛŎŀƭ 
science and the oldest institution of its kind in the world, established in 1913. The BES has 
nearly 5,000 members, representing the full scope of ecological research and practice and 
breadth of ecological careers, from undergraduate students to established professionals.  
¢ƘŜ {ƻŎƛŜǘȅ ǿŜƭŎƻƳŜǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ƛƴǉǳƛǊȅ ƻƴ DŜƴŜǘƛŎŀƭƭȅ 
Modified (GM) Insects and asks it to consider the ecological impacts of the release of GM 
insects, particularly for gene drive methodologies. There are early models and simulations 
on the ecological impacts of some GM technologies that make insightful discoveries; further 
research is needed on these impacts, on a case by case basis.   
 
 
Introduction 
 
1. The most advanced applied research on genetically modified (GM) insects is being 
undertaken with the aim to control insect vectors of human diseases such as mosquitos in 
the spread of malaria and dengue, and to control populations of crop pests, including the 
diamondback moth, olive fruit fly, and Mediterranean fruit fly. There is potential for GM 
insects to be used to control insect-borne diseases in livestock including bluetongue and 
Schmallenberg virus21, and in wildlife conservation, such as the control of avian malaria 
(Plasmodium relictum) which continues to threaten multiple native species in Hawaii after 
the introduction of mosquitos in the early 19th century22.  
 
2. The potential benefits that GM insect control could bring are obvious. This is 
especially significant in the case of malaria, where parasites are becoming resistant to drug 
treatments and mosquitos are becoming resistant to pesticides23, and for dengue where no 
licensed vaccine or dedicated therapy exists, and prevention and control solely depends on 
effective vector control measures24. 
 
3. GM insect control presents numerous benefits when compared with the use of broad 
spectrum insecticides; it does not rely on the release of toxic chemicals into the 
environment, and works well against targets that are difficult to find, and /or difficult to 
reach by conventional practices25. These insects are unlikely to yield direct off-target effects 
however there may be some indirect impacts on wild populations and communities.  

                                            
21 GM Insects and Disease Control. (2014) POSTnotes POST-PN-483.  
22 The Long Now Foundation, Work Group 1 -Paradise Regained. Eradication of Invasive Mosquitoes and 
Disease http://longnow.org/revive/case-studies/#workgroup1 [Accessed 19.08.15] 
23 Hemingway J, Ranson H. (2000) Insecticide resistance in insect vectors of human disease. Annual Review of  
Entomology, 45:371-391    
24 World Health Organisation. Dengue and Severe Dengue Factsheet: 
www.who.int/mediacentre/factsheets/fs117/en/ [Accessed 18.08.15] 
25 !ƭǇƘŜȅ [Σ bƛƳƳƻ 5Σ hΩ/ƻƴƴŜƭƭ {Σ ϧ !ƭǇƘŜȅ bΦ όнллуύΦ LƴǎŜŎǘ ǇƻǇǳƭŀǘƛƻƴ ǎǳǇǇǊŜǎǎƛƻƴ ǳǎƛƴƎ ŜƴƎƛƴŜŜǊŜŘ ƛƴǎŜŎǘǎΦ 
In Transgenesis and the management of vector-borne disease (pp. 93-103). Springer New York. 

http://longnow.org/revive/case-studies/#workgroup1
http://www.who.int/mediacentre/factsheets/fs117/en/
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GM Insect Technologies 
 
Gene Drive 
 
4. Gene drive systems promote the spread of genetic elements through populations by 
assuring that they are inherited more often than Mendelian segregation26 would predict. 
Gene drive techniques insert a desired genetic modification into an organism along with 
DNA that increases the rate at which the change is passed to the next generation.  This 
method has the potential to rapidly modify an entire population, depending on generation 
times27.  
 
5. ²ƛǘƘ ǘƘŜ ǊŜŎŜƴǘƭȅ ŘŜǾŜƭƻǇŜŘ Ψ/wL{twΩΣ ŀ ƎŜƴŜ-editing technique that allows 
researchers to make precise changes to DNA, gene drive has become a realistic tool with 
tremendous potential to address insect vectors of disease. Bier & Gantz (2015) showed that 
a mutagenic chain reaction which is based on the CRISPR could be used to spread a mutant 
gene onto both chromosomes in a pair, thereby passing on this genetic modification to 
nearly all of their offspring. In theory at least, the application of gene drive could mean the 
spread of a malaria resistant gene throughout an entire breeding population of mosquitos in 
one season28. 
 
6. Bier and Gantz joined a host of other scientists in a letter to Science calling for 
multiple strategies to ensure the safety of gene drive experiments, since the accidental 
release of gene drive insects for the last could have unpredictable ecological 
consequences29. Some of these consequences are discussed later in the response.  
 
Homing Endonuclease Genes 
 
7. A gene drive system using Homing Endonuclease Genes (HEG) is aimed at population 
ǎǳǇǇǊŜǎǎƛƻƴΦ I9Dǎ ŀǊŜ ƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊǊƛƴƎ ΨǎŜƭŦƛǎƘ ƎŜƴŜǎΩ ƻǊ ΨǇŀǊŀǎƛǘƛŎ ƎŜƴŜǎΩΤ ǘƘŜǎŜ ŀǊŜ ƎŜƴŜǎ 
that exploit the host cell functions in order to copy themselves into a particular sequence of 
DNA, again at a higher rate than would be expected in Mendelian segregation.  HEGs can be 
engineered to cut a sequence in the DNA in the middle of an essential gene, therefore 
disrupting its function. For example, this could be for a gene that is essential for disease 
transmission but not essential for the host30 31.  
 

                                            
6. Genes in sexually reproducing organisms normally have, on average, a 50% chance of being inherited. Single-
gene functions are usually inherited in one of several patterns depending on the location of the gene and 
whether one or two normal copies of the gene are needed for the disease phenotype to manifest. 
27 Oye K et al. (2014) Regulating gene drives. Science: 345 (6197), 626-628. 
28 Bier E, Gantz V (2015) The mutagenic chain reaction: A method for converting heterozygous to homozygous 
mutations. Science 348 (6233) 442-444. 
29 Akbari O S. et al. (2015). Safeguarding gene drive experiments in the laboratory. Science 349 (6251), 927-929. 
30 Burt A (2003) Site-specific selfish genes as tools for the control and genetic engineering of natural 
populations Proceedings of the Royal Society B 270, 921-928. 
31 Deredec A, Burt A, Godfray HCJ. (2008) The Population Genetics of Using Homing Endonuclease Genes in 
Vector and Pest Management. Genetics 179(4):2013-2026. 
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8. The rapid transmission dynamics of a HEG have been shown to work in caged 
mosquito populations32, and further, the HEG technique has been used to cut the paternal X 
chromosome in the malaria vector (Anopheles gambiae), preventing it from being 
transmitted to the next generation. This technique resulted in fully fertile mosquito strains 
that produced more than 95% male offspring33.  
 
Sterile Insect Technique (SIT) 
 
9. The Sterile Insect Technique (SIT) is not classified as genetic modification, but its 
application and precursor to GM induced sterility merits inclusion here. SIT is a self-limiting, 
population suppression system whereby radiation-sterilised male insects are released to 
mate with their wild counterparts, thereby reducing the reproductive potential of the target 
population.  
 
10. Application of SIT within an area-wide integrated pest management programme 
(AW-IPM) successfully eradicated New World screwworm (Cochliomyia hominivorax) from 
the USA and Mexico34, and was successfully used to eradicate the parasite in Libya just four 
years after it became established in the late 1980s35. SIT is also used widely in Florida and 
California to control populations of Mediterranean fruit fly (Ceratitis capitata), and has been 
used for the control of the pink bollworm moth (Pectinophora gossypiella) and the codling 
moth (Cydia pomonella). 
 
11. The application of SIT has been largely restricted to agricultural pests, although it has 
been used as a component of AW-IPM to create tsetse- free areas within Zanzibar36. SIT 
requires sterilization of a large number of insects, which can greatly impact on their fitness, 
making them less competitive with wild insects once released. This, along with the costs 
associated with SIT (i.e. expensive radiation sources and costly security), has limited its 
application in mosquitos, where few trials have achieved eradiation of diseases like malaria 
and dengue in the target area, or long term control37. 
 
Release of insects carrying a dominant lethal (RIDL) 
 
12. The RIDL technique, developed by British biotech company Oxitec is a genetic 
enhancement of the SIT, whereby transgenic technology is used to insert a lethal gene into 

                                            
32 Windbichler et al. (2011) A synthetic homing endonuclease-based gene drive system in the human malaria 
mosquito. Nature 473,212ς215 
33 Galizi R, Doyle LA, Menichelli M, et al.(2014) A synthetic sex ratio distortion system for the control of the 
human malaria mosquito, Nature Communications 5: 2041-1723 
34 Van der Vloedt A, Klassen W. The development and application of the sterile insect technique (SIT) for New 
World screwworm eradication. Food and Agriculture Organisation of the United Nations: 
http://www.fao.org/3/a-u4220t/u4220T0j.htm [Accessed 27.08.15] 
35 Lindquist D, Abusowa M, Hall M (1992), The New World screwworm fly in Libya: a review of its introduction 
and eradication. Medical and Veterinary Entomology, 6: 2ς8. 
36 Vreysen J (2006) Prospects for area-wide integrated control of tsetse flies (Diptera:Glossinidae) and 
trypanosomosis in sub-Saharan Africa. Rev Soc Entomol Argent 65:1ς21. 
37 Scolari F, Siciliano P, Gabrieli P, Gomulski LM, Bonomi A, Gasperi G, Malacrida AR (2011) Safe and fit 
genetically modified insects for pest control: from lab to field applications. Genetica 139(1):41-52. 

http://www.nature.com/nature/journal/v473/n7346/full/nature09937.html#auth-1
http://www.fao.org/3/a-u4220t/u4220T0j.htm
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the insects. This gene produces a non-toxic, lethal protein (tTAV) that allows larval 
development, but prevents the offspring of RIDL insects surviving into adulthood38.  
 
13. RIDL has several benefits over SIT; it has a heritable visible genetic marker so that 
sterile and wild insects can be distinguished. There is no risk of accidental escapes of fertile, 
mass-reared pests as there would be using SIT. There is also a female-specific variant of RIDL 
(fsRIDL) that produces male-only cohorts of the insects on a large scale39. 
 
14. Field trials using RIDL male mosquitoes (Aedes aegypti) have been undertaken in the 
Cayman Islands, with the aim of controlling dengue infections. This resulted in a suppression 
of the wild population by 80% relative to nearby untreated areas  40 41. There is also evidence 
of this technology reducing the local Ae. aegypti population by 81% and 95% in field trials in 
Brazil42.  
 
15. The United States Department of Agriculture Environmental Impact Statement on the 
use of genetically engineered fruit fly and pink bollworm in plant pest control programs 
ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜ ǎǘŜǊƛƭŜ ƛƴǎŜŎǘ ǘŜŎƘƴƛǉǳŜ ǳǎƛƴƎ wL5[Σ ǿŀǎ ǘƘŜ ΨǇǊŜŦŜǊǊŜŘ ŀƭǘŜǊƴŀǘƛǾŜΩ ǘƻ 
radiation-based SIT, and ǎǘŀǘŜ ǘƘŀǘ ΨǘƘŜ ƎǊŜŀǘŜǎǘ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻŎŎǳǊ ǿƛǘƘ ǘƘŜ ƴƻ ŀŎǘƛƻƴ 
alternative, in that potential pest risks are not static and continue to increase with expanding 
ǘǊŀŘŜ ŀƴŘ ǘǊŀǾŜƭΩ43. 
 
Ecological impacts of GM Insects 
 
16. The ecological impacts of GM insects (both direct and indirect) will vary according to 
the methods used, and the reproductive behaviour, habitat, life cycle and ecology of the 
insect and the geography of the target population.  Therefore the ecological consequences 
of the release of GM insects should be ascertained on a case by case basis.  The ecological 
considerations of gene drive, a self-sustaining GM technology, are distinct from the self-
limiting release of sterile males; in SIT and RIDL, impacts will largely depend on the number 
of insects released. With gene drive, one release could be sufficient to change an entire 
population. In both cases, the change in population is likely to have further indirect impacts 
on inter and intra-specific competition within the community. An understanding of the 
ecological consequences of gene drive technologies should therefore be made an urgent 
priority if we are to gainfully utilise its potential.  
 

                                            
38 Oxitec Ltd http://www.oxitec.com/     
39 Slade G, Morrison N. (2014) Developing GM insects for sustainable pest control in agriculture and human 
health. BMC Proceedings. 2014;8(Suppl 4):O43. 
40 Harris A, Nimmo D, et al. & Alphey, L. (2011). Field performance of engineered male mosquitoes. Nature 
biotechnology, 29(11), 1034-1037. 
41 Harris A, Nimmo D, et al. & Alphey, L. (2012). Successful suppression of a field mosquito population by 
sustained release of engineered male mosquitoes. Nature biotechnology 30 (9), 828-830. 
42 Carvalho DO, McKemey AR, Garziera L, et al.(2015) Suppression of a Field Population of Aedes aegypti in 
Brazil by Sustained Release of Transgenic Male Mosquitoes. Olson KE, ed. PLoS Neglected Tropical Diseases 9 
(7):e0003864.  
43 Use of Genetically Engineered Fruit Fly and Pink Bollworm in APHIS Plant Pest Control Programs United 
States Department of Agriculture Marketing and Regulatory Programs Animal and Plant Health Inspection 
Service Final Environmental Impact StatementτOctober 2008 
https://www.aphis.usda.gov/plant_health/ea/downloads/eis-gen-pbw-ff.pdf [Accessed 05.09.15] 

http://www.oxitec.com/
https://www.aphis.usda.gov/plant_health/ea/downloads/eis-gen-pbw-ff.pdf
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Number of insects released 
 
17. Suppression technologies such as SIT and RIDL require flooding local populations with 
transformants. For RIDL, it has been modelled that a constant release may require between 
1.5 and 2.2 times more insects to achieve local elimination44. This mass release of insect 
populations into a target location is likely to have ecological implications, some of which are 
discussed below.  
 
Incomplete SIT/ RIDL releases 
 
18. The radiation methods used to sterilise males in SIT can result in a small proportion 
of fertile males; release of these incompletely sterilized males does not reduce the 
population as efficiently. In the case of mosquitos, the release of males does not increase 
bite rate (only female mosquitos bite), but a larger release of transformant insects is needed 
to collapse the population24. 
 
19. The incomplete penetration of the lethal gene in RIDL is also feasible. However in this 
case, it would still mean that a proportion of the transgenic offspring that survive to 
adulthood would retain the transgene ς therefore enhancing the overall suppressive effect 
of RIDL45. 
 
Interspecific competition 
 
20. The interplay of interspecific and intraspecific competition dictates the coexistence 
of species and plays a major role in the structure of ecological communities. Bonsall et al. 
(2010) modelled the effects of SIT and RIDL control strategies on coexistence and exclusion 
in two vectors (e.g. two species of mosquito) 24.  This linear study showed that conventional 
and transgenic control techniques can affect the local existence or exclusion of vector 
species, and can allow the coexistence of species that would not otherwise necessarily 
occur; that is although we would expect a competitor to move in to the empty ecological 
niche after the end of a successful control programme, this study showed that the 
competitor may be able to before the existing occupant was removed. This may have 
important consequences for the persistence of disease, depending on if the competitor is a 
competent vector, or is much less competent than the species that is the focus for control. 
Again, this should be investigated on a case by case basis. For instance, malaria is 
transmitted by several species of mosquito, whereas Aedes aegypti is the principal dengue 
vector in most of the world (Aedes albopictus is a vector in some regions). GM transformants 
may need to be developed and released for several species in the locality.  
 
21. The outcome of interspecific competition depends on the larval habitats and 
development times of wild and transformant vectors, which will vary according to season 
and location. Therefore there is a need to understand the effects of individual demographic 

                                            
44 Bonsall, M., Yakob, L., Alphey, N., Alphey, L. (2010)  Transgenic control of vectors: the effects of interspecific 
interactions.  Israel Journal of Ecology & Evolution, Vol 560 353-370. 
45 Yakob L, Alphey L, Bonsall M (2008) Aedes aegypti control: the concomitant role of competition, space and 
transgenic technologies. Journal of Applied Ecology 45:1258-1265. 
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characteristics ς survival, fecundity and development-   to predict community interactions 
and vector control. Further research is needed on these types of ecological interactions.  
 
Transient dynamics  
 
22. Bonsall et alΦ ŀƭǎƻ ŘƛǎŎǳǎǎ Ψ!ƭƭŜŜ ŜŦŦŜŎǘǎΩ ƛƴǘǊƻŘǳŎŜŘ ōȅ {L¢ ŀƴŘ wL5[ ŎƻƴǘǊƻƭ ǎǘǊŀǘŜƎƛŜǎΤ 
Allee effects are a phenomenon whereby there is a decline in individual fitness when 
population densities are low, resulting in a further decline in abundance24.  While in the case 
of SIT and RIDL, this can lead to local extinction of the focal control species; it also introduces 
stable and unstable coexistence points among competing vectors. Bonsall et al. call for an 
awareness of these types of transient dynamics when monitoring the emerging results of 
control programmes.  
 
Migration 
 
23. Yakob et al. (2008) model the potential risk of inadvertent population increase 
through release of SIT and RIDL for the control of Aedes aegypti; the vector for dengue25. 
They explain that survival from the larval to the adult stages of the mosquito is severely 
restricted by resources, therefore a reduced density of pre-adult stages may actually result 
in an increase the in the adult population.  This effect may be seen in SIT control, since it acts 
by lowering the number of offspring (larvae) in the next generation.  This effect would be 
unlikely where there are isolated areas with high proportions of sterile males, but would 
become a problem where sterile males migrate from the target area to neighbouring areas.  
 
24. Yakob et alΦΩǎ ǘƘŜƻǊŜǘƛŎŀƭ ǎǘǳŘȅ ǎƘƻǿŜŘ ǘƘŀǘ ǘƘŜǊŜ ǿŀǎ ƛƴŘŜŜŘ ŀƴ increase in wild 
vectors throughout all non-target areas into which the sterile males had migrated. The 
magnitude of this increase declined with distance from the release site.  This result was not 
evident in simulations based on the use of RIDL, which acts after the density dependent 
processes.  With RIDL, all neighbouring wild vectors re-stabilise at lower populations 
compared to the pre-control level. They also stabilise at this lower level more quickly than 
with SIT25.  
 
The food chain 
 
25. The local eradication of insects may have an impact on organisms at higher trophic 
levels that rely on them as a food source; however there is little evidence available on which 
to establish exactly what these impacts would be for transformant insects.  One study that 
monitored the environmental impact of a 90% reduction in mosquitoes in Germany (through 
ƴƻƴ Da ǘŜŎƘƴƻƭƻƎƛŜǎύ ǎƘƻǿŜŘ ǘƘŀǘ ǿƘƛƭŜ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ƳƻǎǉǳƛǘƻŜǎ Ψǘƻ ŀ 
ǘƻƭŜǊŀōƭŜ ƭŜǾŜƭΩΣ ǘƘŜ ΨŜŎƻǎȅǎǘŜƳ ŀǎ ŀ ǿƘƻƭŜ Ƙŀǎ ƴƻǘ ōŜŜƴ ŘŀƳŀƎŜŘΩΦ hǘƘŜǊ ƛƴǎŜŎǘǎ ŎƻƴǘƛƴǳŜŘ 
to ŘŜǾŜƭƻǇ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ƭŀǊƎŜ Ƴƻǎǉǳƛǘƻ ǇƻǇǳƭŀǘƛƻƴǎΣ ǇǊƻǾƛŘƛƴƎ ŀ ΨŦƻƻŘ ǊŜǎƻǳǊŎŜ ŦƻǊ 
ōƛǊŘǎΣ ŀƳǇƘƛōƛŀƴǎ ŀƴŘ ōŀǘǎΩ46.  
 
26. Eradicating mosquitos in the Arctic may impact on the diets of migrating birds 
(although few show up in bird stomach samples), and on the migratory routes of caribou. 

                                            
46 Becker N (1997) Microbial control of mosquitoes: management of the Upper Rhine mosquito population as a 
model programme. Parasitology Today 13 (12): 485-487. 
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Elsewhere, the absence of mosquito larvae in water pools may impact on the diets of fish 
and other animals, and mosquitoes also act as a pollinator for thousands of plant species 
(although few which humans depend on as a food source). Expert opinion differs, but there 
ƛǎ ǎƻƳŜ ŎƻƴǎŜƴǎǳǎ ǾƛŜǿ ǘƘŀǘ ǘƘŜǎŜ ΨǎŜǊǾƛŎŜǎΩ ǿƻǳƭŘ ōŜ ŦƛƭƭŜŘΣ ƛƴ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ŎŀǎŜǎΣ ōȅ 
other organisms that would inhabit the empty ecological niche47.   
 
27. Investigation of the wider impacts of the long term SIT control of the Mediterranean 
fruit fly (Ceratitis capitata) in Florida and California may also help to shed some light on 
these types of interactions within the food chain.   
 
28. Under this theme it is pertinent to note that the ecological impacts of insecticides 
(the current most widespread insect control mechanism) and the subsequent detrimental 
accumulation of toxins throughout the food chain are well documented48 49.  
 
Disease free wildlife 
 
29. Nagel & Peveling (2005) summarise the impact of the eradication of screwworm on 
white-tailed deer in the United States; overall, both domestic and wild animals, including 
some endangered deer species benefited enormously, however the surge in deer numbers 
in turn caused an increase in the deer parasitising Gulf Coast tick, which then went on to 
infect cattle. The release of predator species from disease will also have an impact on prey 
species. These kinds of interactions again will differ according to ecosystems50.  
 
Resistance 
 
30. There is potential for an evolutionary response to GM technology, such that 
resistance develops to the modified gene. This can be monitored effectively, and is seen in 
other control methods including insecticides. A more hazardous risk is the evolution of more 
virulent strains of the pathogen following GM control51. There is very little research 
published on this issue, but examples can be found; for instance Medlock et al. (2009) model 
the evolutionary impact of different GM mosquito strategies on dengue virulence in both 
humans and mosquitoes52. Their model suggests that control strategies which raise 
mosquito mortality pose less of a risk of causing increased virulence to humans than 
strategies that block the transmission of the disease, or reduce mosquito biting. More 
research is needed to test such models. 
 
Research funding 
 

                                            
47 Fang J. (2010) Ecology: A world without mosquitoes. Nature News, 466(7305), 432-434. 
48 Brown, Anthony William Aldridge. Ecology of pesticides. John Wiley & Sons 1978. Sánchez-Bayo, 
Francisco. Ecological Impacts of Insecticides. INTECH Open Access Publisher, 2012. 
49 Ecological Impacts of Insecticides. INTECH Open Access Publisher, 2012. 
50 Nagel P, Peveling R. Ch 5. Ecological Consequences of Eradication in Dyck, V. Arnold, Jorge Hendrichs, and 
Alan S. Robinson. Sterile insect technique. IAEA, 2005. 
51 Alphey L. (2014) Genetic control of mosquitoes. Annual Review of Entomology 59, 205-224. 
52 Medlock J et al. (2009) The impact of transgenic mosquitoes on dengue virulence to humans and 
mosquitoes. The American Naturalist 174.4: 565. 
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31. While there appears to be some funding available for the technical development of 
these technologies within the lab (i.e.  through BBSRC, Wellcome Trust and the Bill & 
Melinda Gates Foundation), securing funding for field trials is extremely difficult.  
Comprehensive applied projects may require funding for several deliverables, including a lab 
component, a modelling component and a field component, interacting with each other to 
address knowledge gaps. This requires sufficient interdisciplinary funding and a range of 
expertise, including a good understanding of the ecology of vector populations.  
 
32. Traditional funders require the delivery of a project within a defined timescale, which 
cannot be guaranteed due to uncertainties in the regulatory system of this technology. 
Conversely, regulators are unable to provide permits for research which is not yet funded. As 
such, field trials to date have been exclusively funded by risk capital to a private sector 
entity. EU funding could play a part here, but in practice the negative perceptions of GMOs 
in some European countries makes this funding extremely difficult to secure.  
 
33. This problematic funding landscape is amplified for non-commercial GM insect 
projects, including conservation applications such as the control of avian malaria, which is 
unlikely to provide attractive financial returns to a commercial developer. This issue is also 
applicable for any target with relatively small potential market; the species-specific nature of 
GM insect technologies means that there are many more examples of beneficial applications 
with small markets than large ones.  
 
Regulatory Framework 
 
34. In the EU, applications to release GM insects are assessed under Directive 
2001/18/EC53 and are bolstered somewhat by the European Food Safety Authority (EFSA) 
guidance on the risk assessment of GM animals54. There are international guidelines for the 
release of (non GM) insects which should also be considered when regulating the mass 
release of GM insects55.   
 
35. The current regulatory framework has numerous limitations in its application for GM 
insects. There are a number of risks that have a greater prevalence in GM crops than in GM 
insects; gene flow for instance is less of a risk in insects due to their breeding specificity. 
IƻǿŜǾŜǊ ƻǘƘŜǊ ƛǎǎǳŜǎΣ ǎǳŎƘ ŀǎ ΨǊŜŎŜƛǾƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎΩ ŀƴŘ ŘƛǎǇŜǊǎŀƭ ƻŦ Da ƻǊƎŀƴƛǎƳǎ 
presents a more complex picture for GM insects.  
 
36. A report by the Advisory Committee on Releases to the Environment (ACRE) on GM 
Insects56  explores some of these issues and calls for a more holistic approach than is 
currently provided by the Directive which includes a consideration of the risks of alternative 

                                            
53 Deliberate release of genetically modified organisms (GMOs)  http://eur -lex.europa.eu/legal-
content/EN/TXT/?uri=URISERV:l28130 [Accessed 05.08.15] 
54 EFSA Panel on Genetically Modified Organisms (2013) Guidance on the environmental risk assessment of 
genetically modified animals. EFSA Journal 2013;11(5):3200, 190  
55 International Standards for Phytosanitary Measures No 3 (2005) Guidelines for the export, shipment, import 
and release of biological control agents and other beneficial organisms.  
56 Advisory Committee on Releases to the Environment (ACRE) Report on the ACRE information gathering 
workshop on GM insects (2010) London: Advisory Committee on Releases to the Environment, DEFRA. 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=URISERV:l28130
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=URISERV:l28130
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control methods (such as insecticides) and the risks of inaction (continued and increasing 
disease prevalence as insects develop resistance).  
 
37. As stated above, the ecological risks and hazards associated with the release of GM 
ƛƴǎŜŎǘǎ ƛǎ ΨǇǊƻŘǳŎǘΩ ǎǇŜŎƛŦƛŎΤ ƛΦŜΦ ǘƘŜ Da ǘŜŎƘƴƻƭƻƎȅΣ ǎǇŜŎƛŜǎΣ ƭƛŦŜŎȅŎƭŜΣ ƭƻŎŀƭƛǘȅΣ ŀƴŘ ǘƛƳŜ ƻŦ 
year, will all impact on the ecological consequences of its release. A broad-brush approach 
to regulation is therefore not appropriate in this context. Assessments should be made on a 
case by case basis, taking into account both the benefits and the risks of the release.  
 
Management regimes 
 
38. The application of GM insects should be undertaken within an integrated pest 
management system, closely monitored with supplementary management practices. Lessons 
can be learnt from the good and bad management practices of herbicide resistant GM 
crops57 58. For human disease vectors, the implications of control mechanisms (both GM and 
non GM) on human herd immunity, and the possible effects on human health when 
insecticide application is terminated after GM insect release should be carefully monitored.  
 
23 September 2015 
 
 

                                            
57 Frisvold G & Reeves J (2010) Resistance management and sustainable use of agricultural biotechnology. 
Journal of Agrobiotechnology Management and Economics 13: 343-359.  
58 Tabashnik B, Gassmann A, Crowder D, Carriere Y. (2008) Insect resistance to Bt crops: evidence versus 
theory. Nature Biotechnology 26: 199-202. 
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1. The development of Genetically Modified (GM) insects opens up considerable 

opportunities to reduce our reliance on insecticides in food production and pest 
control. As with any new technology it is important that the risks associated with its 
use are adequately assessed and that proper and precautionary risk assessments and 
management should be applied to each new GM organism. 
 

2. By targeting individual species GM technology could be a realistic alternative to the 
use of pesticides to minimise harm to non-target and indeed beneficial species. This 
could be an important tool in the implementation of Integrated Pest Management 
programmes in agriculture. In addition, GM insects could be used in situations where 
traditional control methods are ineffective or impractical, such as in difficult terrain or 
where socio-economic factors limit the efficacy of pest control mechanisms.  
 

3. However this raises a significant issue with the deployment of GM insects. To 
constitute a pest the target species is likely to be distributed widely and occur in 
significant numbers. The resulting GM control organism will need to be similarly 
pervasive, resulting in large scale releases being required.  
 

4. The effect of these released insects would be difficult to monitor and the control 
exercise would be difficult, if not impossible to reverse. In addition, any incidental 
damage to the environment could occur over a large area. 
 

5. It is therefore important that thorough risk assessments are undertaken as part of any 
application to release GM insects. Risk assessments should consider the full range of 
impacts on the environment, economic activity and human health. The complexity of 
ecosystems means that there may be unintended effects following the deployment of 
GM insects. Particular attention should be paid to the effect of removing a species 
from the ecosystem and the possibility that more invasive species may fill the empty 
niche. Similarly, the impact on food availability for other species is an important 
consideration. For example, biting midges (Ceratopogonidae) comprise a large 
proportion of the diet of Pipistrelle bats. An application of GM technologies to reduce 
midge numbers to prevent the spread of Schmallenberg and/or Blue-tongue virus 
could have a devastating effect on populations of insectivorous mammals and birds. 
 

6. Proposals should be assessed on a case by case basis 
In assessing the likely effects of a modified insect on other species and the 
environment each approach has to be considered specifically. Some modifications may 
appear to pose substantial environmental risks, while others promise environmental 
benefits such as reductions in insecticide use. Just because one modification is 
ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ǎŀŦŜΣ ƛǘ ŎŀƴΩǘ ōŜ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜ ƴŜȄǘ ƛǎ ǎŀŦŜΦ  
 

7. Rigorous testing should be undertake for all proposals 
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All proposals will require rigorous testing to ascertain as best as possible whether any 
unintended consequences may arise from the release of the organism.   
 

8. Each risk assessment should be supported by bespoke science, including scientific trials 
in the laboratory and the field that are rigorous and statistically robust.  Every trial, 
looking at efficacy or impacts, should be registered prior to commencement and there 
should be a publically accessible website showing all the registered trials and their 
results. 
 

9. Areas to pay particular attention to include: 

¶ impacts on other species within the genus of the target species - it is important that 
thorough testing is undertaken to ensure that the modified insect does not attack or 
otherwise affect species closely related to the target species, for example other 
species in the same genus; 

¶ horizontal transfer or drift of genes between the modified insects and other species in 
the genus; 

¶ potential impacts upon predator/prey relationships - where the GM insect is predatory 
and is given an advantage over other predators this could lead to an unbalanced 
predator/prey relationship and subsequently result in the modified insect preying on a 
wider range of species, potentially leading to losses in the populations of non-target 
species; 

¶ incidental effects resulting from alterations to pheromones ς genetic modifications to 
herbivorous insects so that they release more chemical signals such as pheromones 
could be used to attract predators to preferentially prey upon these insects. Whilst this 
may seem an innocuous and useful use of GM technology, there are a number of 
considerations that would need to be taken in to account. For example, evolutionary 
processes could lead to changes to the behaviour of the target insects making them 
less likely to be found and predated, rendering the modification useless. Conversely, 
the population of predators may increase significantly in the area where the modified 
insect is present. This could lead to a shortage of food for the predators causing them 
to prey upon other species, potentially reducing their numbers until their population 
was no longer sustainable.  Such effects would have to be considered across the area 
affected by the dispersal of the GM organism and the pheromone, not just in the 
target area. 
 

10. Thorough risk assessments must be undertaken 
The risks associated with the release of GM insects include environmental, economic 
and social impacts. Thorough risk assessments must be undertaken to inform the final 
decision on the release proposal. 
 

11. The precautionary principle must be adopted 
Where scientific evidence is inconclusive but it is thought that an impact is likely to 
occur, and there is insufficient evidence that the risk can be avoided, then the 
precautionary principle must be applied and permission to release the insects refused. 
 

12. The impact of released organisms must be monitored 
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Following release of modified organisms a monitoring programme monitoring should 
be instigated to check what impacts the modified organisms are having on the target 
species and any other environmental, economic or social impacts. Risk assessments 
should be reviewed and updated taking in to account the results of the monitoring. 
 

13. All releases should comply with the Cartegena Protocol on Biosafety 
The Cartegena Protocol on Biosafety seeks to protect biodiversity from the risks posed 
by genetically modified organisms. It applies to the movement, transit, handling and 
use of GM organisms between countries and ensures that receiving countries are 
provided with the necessary information to make informed decisions before agreeing 
to the import of modified organisms. 

 
17 September 2015 
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Q56  The Chairman:  Could I welcome Professor Montgomery and Mr Shardlow. We are 
being broadcast on the web camera. Would you like to introduce yourselves?  If you would 
like to make an introductory statement, please feel free to do so.  

Professor Jonathan Montgomery: I am Jonathan Montgomery, I am here as Chair of the 
Nuffield Council on Bioethics. By background I am an academic lawyer and I am Professor of 
Healthcare Law at University College London.  

I should say just a couple of things about the basis on which I am giving evidence. I am sure 
many of you will know that the Nuffield Council on Bioethics is a non-government 
organisation; it broadly has functions which are similar to national ethics committees in 
other countries. I should acknowledge that we are funded by the Nuffield Foundation, the 
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Wellcome Trust and the Medical Research Council, but under an arrangement that ensures 
that our agenda and opinions are fully independent. It is a five-year rolling funding 
programme. The council itself has about 20 members from a range of academic disciplines, 
clinical expertise, media and industry, but we draw a larger number of people into our 
deliberations, including a group of affiliates, and calls for evidence. We sometimes produce 
formal reports where we work through working parties. We do not have such a report on 
genetically modified insects but we have addressed some overlapping issues in work on 
genetically modified crops, the ethics of research in developing countries and, most recently, 
we have produced a report on the assessment of emerging biotechnologies, in 2012. I will be 
drawing on the strands of recommendations and evidence from that when I answer 
questions. 

We have two pieces of work we are doing at the moment which overlap a little. One is on 
the use of the idea of naturalness in public debates. Our report on that will be coming out at 
the end of November; I will draw on a few elements and we will, obviously, pass the report 
to the Committee when it is finalised. We also have a programme of work on gene editing. 
We did look at whether or not a particular piece of work focused on genetically modified 
insects was appropriate, but we identified a broader set of questions around the use of gene 
editing. We set up a core group which will look at some of the ethical challenges and frame 
some of the questions, and it is about to embark on a call for public evidence. We anticipate 
that will produce a draft platform report in the middle of next year and we will then look at a 
number of case studies, one of which may be on genetically modified insectsτif you have 
not solved all the problems by then. 

The Chairman:  We will not have solved the problems, I can assure you. Thank you for that. 
Your report on gene editing will come out after our report; nevertheless, I am sure, as we 
are possibly likely to revisit the subject, that that will be the time to look at that. Mr 
Shardlow? 

Mr Matt Shardlow: I am Matt Shardlow from Buglife, the Invertebrate Conservation Trust. 
We are the charity based in the UKτbut we operate further afield as wellτwhich looks after 
the invertebrates and the conservation of invertebrates: that is, insects plus all the other 
little things without backbones. Our aim is to prevent the extinction of species and to 
maintain sustainable populations of invertebrates in the countryside. We take a strongly 
scientific approach to how we go about our work; it is very evidence based, whatever we are 
doing, but we get involved with sometimes controversial issues where the evidence is not 
there, and obviously we use our charitable objectives and our ethical stance to try to guide 
our way through that. Hopefully, that will be relevant today beyond perhaps the simple 
scientific evidence that I am sure you have all been poring over and has been presented by 
some of your previous witnesses. 

We approach GMs as we approach any other potential technology: as potentially very 
beneficial but also with risks, and those risks have to be managed. You have repeatedly 
heard people talk about case by case, and we take a similar case-by-case approach to the 
need for attention to the risks associated with new technologies and traits. There has been 
discussion about whether it is traits or organisms, and there are potentially some shortcuts 
around traits once those become well established, but you still have to look across risks 
every single time you go about releasing a new organism into the environment. While we 
see opportunities we also see risks, similar to a lot of work we have done in agriculture 
around pesticides, which I think is quite comparable. Here you have something that is 
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released into the environment that has potential benefits and potential disbenefits, and we 
have learnt a lot from seeing how that has operated over the last few years, particularly how 
you look at benefits and how you might ethically weigh benefits against potential risks, 
damage and harm. That might come into some of my evidence as well. 

The Chairman:  Thank you very much. I am going to ask Lord Peston if he would like to start. 

Q57  Lord Peston:  My task is to get us going on ethical and safety questions and to 
introduce a general set of questions and discussion of those matters. To put it into context, I 
believe ethical questions can be meaningfully discussed in the abstract and in specific cases, 
whereas when I was an undergraduate the logical positivists held sway and we were all told 
that all ethical questions are meaningless. That is certainly not my view. In due course I want 
to see how you approach that. The safety question, I take it, is the risk question: our attitude 
to risk. Again, I think one can have meaningful discussion on what is a correct attitude to 
risk, especially when it comes to government decision making and financing. That is the 
background.  

I would like to ask you to outline to us, first, what are the main ethical questions that you 
feel both do and ought toτto produce a logical paradoxτdominate this field? Secondly, 
would you take us onτbut let us get through the ethical, firstτto the attitude to risks bit, 
and again tell us what is your view on the correct approach to that? All this I regard as 
background to the way this Committee will eventually come to its own conclusions. Is that a 
good start for you? Who wants to go first? Professor Montgomery? Professors always go 
first. 

Professor Jonathan Montgomery: Fair enough, even if we are not all, these days, logical 
positivists!  At Nuffield we are nervous about focusing on the ethics of technologies, as 
opposed to the context in which those technologies are being considered and used. We 
would be, I think, encouraging you not to think that you can answer the question: are 
genetically modified insects ethical? What we can do is look at the range of factors that need 
to be taken into account in that context. First of all, we would recognise a number of 
contextual factors which were described in the previous session as the reason why people 
do it, but they are ethical goods that are at stake in decisions you might make about the use 
of genetically modified insects: issues around health, not just human health but also animal 
health; issues around food security and bio-security. They are all things that are properly 
described as ethical goods, as is research and promoting our understanding of the world 
around us. We should not ask questions about the idea of safety without also understanding 
where those goods fit into the decision-making process. 

The second thing we would want to say is that a focus on risk encourages you to look only at 
a subset of the disbenefits and the anxieties, particularly the rather technological versions of 
risk assessments that some of the regulatory techniques encourage us to go through. Our 
report on emerging biotechnologies argues that these suffer partly from being very narrow 
in focus and partly from encouraging people to calculate things that are actually incalculable, 
which I think has already been touched on. They give a spurious certainty to the answer to 
the risk question. That needs to be linked to what we mean by safety, and we should be 
particularly concerned about the difference between those people who are directly affected 
by risk, their assessment of what counts as sufficiently safe or not sufficiently safe to make a 
decision to use technologies, and the broader questions about collective goods. I am sure we 
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will come back to that in terms of the proper role of public opinion. Essentially, the question 
on safety is about whether or not it is worth taking the identified risks to secure the goods 
that are there, and we should spend some time thinking about who should really take those 
decisions, particularly where the decision to be directly affected may not be taken in the 
same place as the decision to develop the science. 

I have two final observations. One is that our report on emerging biotechnologies drew 
attention to the importance of reflecting on the extent to which decisions we take to use or 
not use particular technologies tend to drive us down pathways which have consequences 
for crowding out other possible research agendas. We therefore need to have a debate quite 
early on about these technologies versus other promising ways to look forward.  

The final observation is on the debate about the proper language and approach to take in 
relation to uncertainty and caution. The Nuffield Council is not particularly keen on the 
ǇƘǊŀǎŜ άǘƘŜ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ǇǊƛƴŎƛǇƭŜέΤ ƛǘ ƛǎ ǾŜǊȅ ƪŜŜƴ ƻƴ ǇǊƻŎŜŜŘƛƴƎ ǿƛǘƘ Ŏŀǳǘƛƻƴ ŀƴŘ ƳŀƪƛƴƎ 
sure that we take steps in ways we can monitor and understand better, and also to bear in 
mind that some ways of taking those steps are less risky and offer more hope for benefit 
than others. It makes sense to choose the ones that seem wiser and less risky, but we do not 
think it makes sense to pull a shutter down on things, following the argument that you 
should never take a step for fear it might work. 

The Chairman:  Mr Shardlow, do you want to add anything? 

Mr Matt Shardlow: At a simple level in terms of our objectives as an environmental charity, 
we see the risks as a nested set of risks. There are ethical risks and considerations aroundτ
let us not forget this; we might pass on quicklyτthe fact that you are doing things to 
individual animals as well. For insects we may pass that over quicklyτit is not as if we are 
genetically modifying a human beingτbut we should also ethically bear in mind we are 
doing something to an organism when we are doing this work, and that is an ethical issue 
which should not be completely glossed over. Stepping out from that, there are potential 
effects on the target species you are doing your work on and that might include, for 
instance, extinction. I would say that extinction is a wrong, in the way that killing a human 
being is a wrong. It might be something that sometimes you do, but you need to justify why 
you take that otherwise immoral action.  

Nested beyond that, you have the potential effects on the wider environment, which you 
might put into three broad categories: the effects on other species through gene transfer; 
effects on the eco-system and the web through predator and prey relationships, and effects 
on the eco-ǎȅǎǘŜƳΩǎ ǳǎŜŦǳƭƴŜǎǎ ŀƴŘ ƛǘǎ ōŜŀǳǘȅ ǘƻ ǳǎ ŀǎ ƘǳƳŀƴ ōŜƛƴƎǎΤ ǘƘŜ Ŧƛƴŀƭ ƻƴŜ ǿƻǳƭŘ ōŜ 
harm to people. That is how I would see the risk environment you are looking at around the 
specific potential things you need to consider, and obviously you can get much more 
detailed on that. 

I would bring in another level of ethics here as well. You have heard a lot about the science, 
and the science is very important, and you have also heard people say that the European 
system for regulating GMO release is not working. When you quiz them further they have 
ƎŜƴŜǊŀƭƭȅ ǎŀƛŘΥ ά¢ƘŜ ǎŎƛŜƴŎŜ ōƛǘ ƛǎ ǿƻǊƪƛƴƎ ƻƪŀȅ ōǳǘ ƛǘ ƛǎ ǘƘŜ ǇƻƭƛǘƛŎŀƭ ōƛǘ ǘƘŀǘ ƛǎ ƴƻǘ ǿƻǊƪƛƴƎέΦ 
We would be foolish to ignore that. The ethics is not happening necessarily at the science 
level; it is not necessarily happening at the risk assessment level, where, it seems to me, 
most are broadly happy that the risk assessments are being done in a sensible way, but the 
ethics is happening between the public and their politicians and is kicking in at a later stage. 
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Some of that is not about trust necessarily just in the technology; it is about trust in the 
companies, the politicians and the scientists.  

We need also to consider whether we are putting enough space between those different 
sectors, or whether to the public this just appears as an avalanche of positive scientists and 
industry people with a mixture of vested interests which they do not really understand but, 
ά¢ƘŜȅ ŀǊŜ ǇǊƻōŀōƭȅ ǳǇ ǘƻ ǎƻƳŜǘƘƛƴƎέΦ ¢Ƙŀǘ ƛǎ ŀ ǊŜŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ ǘƘƛǎ ŜǘƘƛŎŀƭ ŘƛǎŎǳǎǎƛƻƴ 
and probably one of the main reasons why GMOs in Europe are struggling to get released, 
even if they get through the ethical risk assessment. 

Lord Peston:  Can you clarify a couple of aspects of that? First of all, I had never heard of the 
precautionary principle until we started taking evidence, but it seems to be dear to the 
hearts of lawyers. I have wasted a lot of time on thisτI think it is rubbish, but that is by the 
way and we do not need to go down that lineτbut what bothers me is the ethical side. Why 
do we not adopt a Rawlsian approach? In other words, why not say that, ethically, human 
life rates above the environment, and therefore the correct ethical position is that trade-off 
ƛǎ ƴƻǘ ǘƘŜ ƳŜŀƴƛƴƎŦǳƭ ŀǇǇǊƻŀŎƘΤ ǘƘŜ ŀǇǇǊƻŀŎƘ ƛǎΣ άIŀǾŜ ǿŜ ŘƻƴŜ ŀƭƭ ǿŜ Ŏŀƴ ǘƻ ǎŀǾŜ ƭƛŦŜΚέΣ ŀǎ 
in the poor malarial countries in the world? Then, subject to that, the environment is also 
important. Would either of you agree with that Rawlsian ethical position, or do you want to 
adopt the trade-off approach? 

Mr Matt Shardlow: I can take the precautionary part and you can have a think about the 
second half of the question, JonathanτI have left the difficult part to him. The difficulty with 
the precautionary principle is we love the precautionary principle as we define it, but it 
seems to me that everyone defines it differently. There is a whole bunch of people who hate 
the precautionary principle who seem to have a completely different definition of it from the 
one that I recognise. I recognise the precautionary principle as one based around risk, but 
based around taking action before you have absolutely conclusive knowledge; that you do 
not have to push the evidence to the absolute Nth degree of final certainty; that you do 
something about climate change before 100% of scientists say it is happening; you do 
something about a pesticide damaging bee populations before every single paper is 
absolutely in agreement. Once you have all the stages in place, the theory is there, the 
scientific evidence is here, here and here, and if there is not enough evidence to counter 
that, you do not allow a continued discussion around whether action is necessary; you get in 
and you take the action at that point. Some people seem to interpret it as, the moment you 
have some suspicion that something might not be working or if you have a vague fear that 
something might happen, you do not do it. That fundamentally is not what the 
precautionary principle was ever intended to be. I love the precautionary principle, but I 
seem to have a different definition from other people. 

Professor Jonathan Montgomery: I was going to say something similar about the 
precautionary principle. I would add that there are many versions of it, so you will need to 
be clear if you are going to refer to it and describe the versions you think are worth talking 
about. We would take the view that another vice of the precautionary principle is it feels as 
though you only do it as a snapshotτit is a stop/go questionτwhereas actually, as I 
described earlier, there are many reasons to remain cautious even if you get the green light 
and go forward. Therefore, it is an attitude more than a decision vehicle. I am not quite sure 
L ǿƻǳƭŘ ŘǊŀǿ ƻǳǘ ƻŦ WƻƘƴ wŀǿƭǎΩǎ ǿƻǊƪ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ƛǎǎǳŜǎ ǘƘŀǘ ȅƻǳ ǇƛŎƪ ǳǇ ŀōƻǳǘ ǘƘŜ 
comparative value of human life and other aspects. We would probably share the view that 
there is an intertwining of environmental and human benefits. 
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In our understanding of the challenges of public ethics in these sorts of decision-making 
processes, we would certainly draw out some things from John Rawls: we believe that they 
should be governed by principles of equity, solidarity and sustainability. Our version of 
solidarity is recognising the importance of looking to the least advantaged in decision 
ƳŀƪƛƴƎΣ ǿƘƛŎƘ ƛǎ ŎƭŜŀǊƭȅ ƻƴŜ ǘƘŀǘ ŘǊŀǿǎ ŦǊƻƳ WƻƘƴ wŀǿƭǎΩǎ ƻǿƴ ǿƻǊƪ. That is important, 
because our assessment of fairness in the use of technologies tends to break the question of 
who is developing and exploiting the technologies from the question of who is to benefit 
from where it would be deployed. That has both positive and negative challenges for 
technologies developed in Europe and used in developing countries; both the benefits and 
the disadvantages are going to be felt by people who are probably different from the 
decision makers. We might come back to that, I suspect, in questions. We also recognise that 
if you take a perspective on these decisions which recognises the long timescales, you do 
need to think about questions of sustainability, which includes the fragility of the ecosystems 
and thinking differently about those choices made that will be reversible, or will allow for a 
diverse ecosystem, from those which would make things very narrow and, therefore, more 
vulnerable to shocks. 

Mr Matt Shardlow: Can I just add to that, which I agree with, often you are not left with the 
simple decisions you set out; you are often left with a set of decisions such as, do something 
now to disbenefit a small number of people because it will potentially benefit a vast number 
of people in the future. A lot of environmental protection is that sort of ethical decision. 

Q58  Lord Hennessy of Nympsfield:  I was interested, Mr Shardlow, when you were 
describing the parody view of those who have a down on industrial science; they think there 
are covert and dark forces at work with commercial interests trumping the science, and all 
the rest of it. Do you not think there is a danger, as there turned out to be in the GM crops 
debate, of parody views of each side of the protagonists making the running? For example, 
you could be parodiedτnot that I would ever think of itτas the trade union for the bug: 
άaȅ ōǊƻǘƘŜǊ ǘƘŜ ōǳƎέΤ ǘƘŜ ƛƴǾŜǊǘŜōǊŀǘŜǎΩ ǘǊŀŘŜ ǳƴƛƻƴΦ L ǿƻǳƭŘ ƴƻǘ ǎǳƎƎŜǎǘ ǘƘŀǘ ŦƻǊ ƻƴŜ 
ƳƛƴǳǘŜΦ ²ƘŜƴ ȅƻǳ ǿŜǊŜ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ άǊŜŘ ƛƴ ǘƻƻǘƘ ŀƴŘ Ŏƭŀǿέ ŎƻƳƳŜǊŎƛŀƭ ƛƴǎǘƛƴŎǘǎΣ ŀƴŘ 
views of that, there is this terrible danger. Do you think it would be a great pity, as I do, if the 
parody world of the GM crop mutated into the world we are talking about now? 

Mr Matt Shardlow: Yes, I agree with you absolutely. I am warning against it rather than 
encouraging it, I think. I am also saying, let us also have regard for the fact that is going on 
and is becoming a dominant factor. Look at the number of countries who in recent weeks 
have declared they are not going to release GM crops into their land: Scotland, France and 
wǳǎǎƛŀΤ ŀƴ ŀǾŀƭŀƴŎƘŜ ƻŦ ŎƻǳƴǘǊƛŜǎ ƴƻǿ ǎŀȅƛƴƎΣ ά²Ŝ ŀǊŜ ƴƻǘ ƘŀǾƛƴƎ Da ǊŜƭŜŀǎŜǎ ŀǘ ŀƭƭΦέ  ¢Ƙŀǘ 
is coming from an ethical point of view which is not based on scientific risk per se. We have 
to recognise that and we have to work our way through that.  

I would say part of that is about making sure there is sufficient transparency. We have 
recommended in our submission having a register of trials so people can see what is going 
on with the science before it is done. This is very important because when this is done, for 
example, in pharmaceutical industries, you find a massive change in how the science is 
reported and understood. For instance, a paper published this year showed that before 
нлллΣ ǿƘŜƴ ƛƴ ǘƘŜ {ǘŀǘŜǎ ȅƻǳ ŘƛŘƴΩǘ ƘŀǾŜ ǘƻ ǊŜƎƛǎǘŜǊ ƭŀǊƎŜ ŎƭƛƴƛŎŀƭ ǘǊƛŀƭs, 57% of the clinical 
trials on heart disease showed positive effects, and after 2000 when they had to register 
them the percentage of positive clinical trials reported went down to 8%. Fifty-seven per 
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cent dropped to 8% as the proportion of positive results being reported. There is a whole 
series of reasons for that and I am not saying it is because they were deliberately cherry-
picking only the ones that fitted their resultsτalthough many would say thatτbut also the 
fact that journals only publish things that look interesting. Somehow trying to get around 
some of the cloudiness and obscurity in the relationship between government, industry and 
science and trying to make them more transparent and spaced apart could be part of the 
way of getting away from a ŘŜōŀǘŜ ǘƘŀǘ ƛǎ ŀōƻǳǘ ǇƻƭŀǊƛǎƛƴƎ άǘƘŜƳ ƻǾŜǊ ƘŜǊŜέ ŀƴŘ άǘƘŜƳ ƻǾŜǊ 
ǘƘŜǊŜέΦ 

Professor Jonathan Montgomery: I should inform the Committee that, in addition to the 
Nuffield Council, I also chair the Health Research Authority which oversees health and social 
care research for the English NHS and manages their research ethics committees, so we have 
very much an interest in the question of research transparency and the registration of trials 
and results. Although progress has been made, the fact remains we know a lot less of the 
knowledge base of science than we should do because it remains unreported and secret. 
Nuffield would also support, as part of the opening up of debates, processes to make sure 
that the science is as transparent as possible. 

I would make two observations about the crossover with other debates. In relation to the 
GM crops question, as we are reviewing the report on the use of naturalness we have not 
particularly picked up a lot of direct discussion about GM insects, but it is clearly still the case 
that people are anxious about genetically modified crops. Our main understanding of the 
evidence so farτand, as I say, this is only a draft report at presentτis that what seems most 
clear is that people talk across each other. The language of naturalness and unnaturalness is 
understood in different ways by scientists and the public. Therefore, used unreflectively, we 
have been unable to create a proper discussion of what is at stake because people use the 
phrases differently and we have not managed to bring them together. It is a clear challenge 
to do that going forward. 

The other crossover is in relation to concerns around commercialisation and industrial 
interests. Certainly in the context of health and especially pharmaceutical research, the UK 
public displays considerable suspicion of research it thinks is motivated by industrial 
ƛƴǘŜǊŜǎǘǎΦ ¢ƘŜ IŜŀƭǘƘ wŜǎŜŀǊŎƘ !ǳǘƘƻǊƛǘȅΩǎ ǇǳōƭƛŎ ŜƴƎŀƎŜƳŜƴǘ ǎƘƻǿǎ ǘƘŀǘ ǾŜǊȅ ŎƭŜŀǊƭȅΦ ¢Ƙŀǘ 
will also play out in the public discussions in this context, which will need to be pulled out 
into the open and discussed carefully. 

Q59  Lord Taverne:  Coming back to the precautionary principle, would you agree with the 
recommendation of the Royal Society that, in light of the confusion about the precautionary 
principle and the way it is often abused and used for antiscientific purposes to abolish or 
prevent any new technology being supported which somebody does not like, the term 
should not be used in scientific discussions? Is that not wise advice? 

Professor Jonathan Montgomery: I think it is wise not just in scientific discussions but more 
generally. For the reasons we have talked about, it is misunderstood, but we should not lose 
the concerns that lie behind it: that there are important questions about thinking reflectively 
as opposed to rushing ahead without thinking. Nuffield does not use the phrase 
άǇǊŜŎŀǳǘƛƻƴŀǊȅ ǇǊƛƴŎƛǇƭŜέ ŜȄŎŜǇǘ ǘƻ ŜȄǇƭŀƛƴ ǘƘŀǘ ƛǘ ŘƻŜǎ ƴƻǘ ǳǎŜ ƛǘΣ ōǳǘ ƛǘ ǎǘƛƭƭ ǿŀƴǘǎ ǘƻ ƘƻƭŘ ƻƴ 
to the idea of proceeding with caution and in a measured way. 

The Chairman:  We will treat it with great caution. 
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Viscount Ridley: Would Mr Shardlow agree with me that by far the biggest manmade cause 
of extinctions of species is invasive species, particularly the introduction of rats to islands 
and things like that? I am not necessarily talking about insects but I am sure it probably is 
similar in insects. This technology is potentially, as we have heard in the previous session, a 
way of addressing that. The benefits from a conservation point of view of this technology 
could easily outweigh the disadvantages. 

Mr Matt Shardlow: It is certainly an important factor. Habitat destruction and intensification 
of the intervening bits, and the fragmentation of land associated with climate change 
pushing up the southern margins of species distribution while the northern margins are 
frozen, in my mind, would be a bigger conservation issue. 

Viscount Ridley:  Historical records show that most extinctions we know about have 
happened on islands, where the problem has been manmade introductions of invasive 
species. 

Mr Matt Shardlow: Certainly on islands you are right, as is your point about invasive species 
and the potential here, and we would welcome that being researched. You come back to 
requiring a sufficiently sized public purse to do that, because it is not necessarily going to be 
economically viable to try to eradicate something like the white-clawed crayfish. You need a 
programme of activity, and at the moment the programme around eradication of invasive 
species is not adequate to support the necessary level of scientific research investment. In 
principle, I would agree and we would like to see that area of work developed. Looking at 
how genetic modification could be used to introduce a sterile gene into white-clawed 
crayfish in the UK would be very useful. 

Viscount Ridley:  Just to correct you on that, the white-clawed is the native one.  The signal 
crayfishτ 

Mr Matt Shardlow: I am sorry; yes, of course. I was thinking of a different crayfish that I am 
aware of. 

Q60  Baroness Neville-Jones:  This is a very rich debate. I wonder if I could perhaps drill 
down slightly into one of the aspects which has come up tangentially. As I understand it, we 
both agree you cannot validly answer ethical questions if you simply look at these various 
technologies in isolation from the context in which they are going to be used. Nevertheless, 
people are going to ask questions about, particularly, the ethical aspects of population 
suppression versus, for instance, replacement. Do you think the ethical and safety concerns 
vary and, if so, in what respects? One of the rather striking things is that the population 
replacement strategy, particularly if gene drive technology is used, is very difficult to reverse, 
so you create a new, ongoing situation which you are not likely to be able to change at all 
easily. That seems, in many respects, not to raise the same degree of ecological concern and 
worry as population suppression strategies. Do you have any comment on that and your 
general view on the whole question of the ethics that apply to these two different 
techniques? 

Professor Jonathan Montgomery: I suspect Mr Shardlow will be better placed to do the 
specific answers. The framework we have developed suggests it may not be possible simply 
to answer that the same way in every circumstance, so we would clearly want to weigh out 
the ecological effect of the two strategies, which will depend on the ecosystem in which they 
are placed. It will depend a little on the relative effectiveness identified, so that if you have a 
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very important public health problem and the relative effectiveness of one is different from 
the other, that would seem to count in favour of it and might outweigh a certain amount of 
ŜŎƻƭƻƎƛŎŀƭ ƴŜƎŀǘƛǾŜ ƛƳǇŀŎǘΦ 9ǉǳŀƭƭȅΣ ƛŦ ǘƘŜ ŜŦŦƛŎŀŎȅ ƛǎ ōǊƻŀŘƭȅ ǎƛƳƛƭŀǊ ƻǳǊ άǇǊƻŎŜŜŘ ǿƛǘƘ 
cautiƻƴέ ŀǇǇǊƻŀŎƘ ǿƻǳƭŘ ǎǳƎƎŜǎǘ ǘƘŀǘ ǎƻƳŜǘƘƛƴƎ ǊŜǾŜǊǎƛōƭŜΣ ƻǊ ǿƘƛŎƘ ƘŀŘ ŦŜǿŜǊ ŜȄǇŜŎǘŜŘ 
knock-on effects, would be the more cautious rather than the reckless approach. Our 
framework would give some tools to address that, but it would be very hard to do that 
without knowing the very specific circumstances. 

Baroness Neville-Jones:  Does it differ in any real essential, compared with conventional 
strategiesτinsecticidesτor is it a variant of the same thing? 

Mr Matt Shardlow: The main difference is around the first category, where you are 
effectively trying to get rid of something so you are introducing a processτwhether that is 
through eradication or an actual genetic modification of that organismτand introducing 
something which is going to die out and disappear. That is a different level of risk category 
from introducing something where you might attach, for instance, a gene drive or you might 
hope it has some beneficial effect which will spread throughout the population. That is very 
different from anything we have done up to this point. We do not do that with genetically 
modified crops; our crops generally are highly altered already and dependent on usτthey 
are domesticated plants, effectively. We are talking about the replacement of traits in wild 
populations to introduce something that is going to get out and go broader, which brings in 
other ethical considerations. For instance, if we have a system at the moment where the 
regulation allows countries to opt out of having certain genetically modified plants released 
into their territory, they cannot opt out of their neighbour introducing mosquitoes and them 
blowing over the border. There are a bunch of ethical considerations around introducing 
stuff into the countryside. 

/ƻƳƛƴƎ ōŀŎƪ ǘƻ [ƻǊŘ wƛŘƭŜȅΩǎ Ǉƻƛƴǘ ŀōƻǳǘ ǘƘŜ ǎignal crayfish, we heard earlier about perhaps 
introducing a gene into bees that makes them immune to neonicotinoid pesticides. There 
ŘƻŜǎ ŎƻƳŜ ŀ Ǉƻƛƴǘ ǿƘŜǊŜ ƻƴŜ ǎǘŀǊǘǎ ǘƻ ŦŜŜƭΣ άaŀȅōŜ ǿŜ ǎƘƻǳƭŘ ōŜ ŀǾƻƛŘƛƴƎ ǎƻƳŜ ƻŦ ǘƘŜǎŜ 
ǇǊƻōƭŜƳǎ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇƭŀŎŜέΦ ¢Ƙŀǘ is the important thing, and we are not doing enough 
around that. It feels a bit odd to be making bees immune from a chemical we are still 
applying in the countryside and exposing them to. 

LŦ L ƳŀȅΣ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǉǳƻǘŜ ŦǊƻƳ ǘƘŜ tƻǇŜΩǎ ǊŜŎŜƴǘ 9ƴŎȅŎƭƛŎŀƭ ƻƴ Care For Our Common 
IƻƳŜΣ ǿƘƛŎƘ ƛǎ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘƛǎ ŜǘƘƛŎŀƭ ŘŜōŀǘŜΦ IŜ ǎŀƛŘΣ άhŦǘŜƴ ŀ ǾƛŎƛƻǳǎ ŎƛǊŎƭŜ ǊŜǎǳƭǘǎΣ ŀǎ 
human intervention to resolve a problem further aggravates the situation. For example, 
many birds and insects which disappear due to synthetic agrotoxins are helpful for 
agriculture: their disappearance will have to be compensated for by yet other techniques 
ǿƘƛŎƘ Ƴŀȅ ǿŜƭƭ ǇǊƻǾŜ ƘŀǊƳŦǳƭΦέ  ¢ƘŜǊŜ ƛǎ ŀ ǎƭƛƎƘǘ άƻƭŘ ǿƻƳŀƴ ǎǿŀƭƭƻǿŜŘ ǘƘŜ ǎǇƛŘŜǊ ǘƻ Ŝŀǘ 
ǘƘŜ Ŧƭȅέ ǎƛǘǳŀǘƛƻƴ ǿŜ ƳƛƎƘǘ ƎŜǘ ƛƴǘƻ ƘŜǊŜΣ ǿƘŜǊŜōȅ we are creating problems, not fixing those 
problems, and having to come up with a further technical fix which may have further 
technical problems. We need to bear that in mind not only because that starts to bring in 
risks which are potentially harder to control if they become widespread throughout 
populations, but because of the public reaction to our trying to introduce genes into 
populations of wild animals which we are hoping will continue to be wild animals into the 
future. 

Professor Jonathan Montgomery: We would be anxious about thinking that population 
suppression and population replacement using gene modification techniques are somehow 
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ethically in a very different category from population suppression through herbicides and 
insecticides. 

Baroness Neville-Jones:  That was one of my questions. 

Professor Jonathan Montgomery: The same ethical issues are going to apply to other 
techniques that end up displacing, replacing or suppressing populations. Our view would be 
that if you are going to suppress a population and you can do it in a more selective, targeted 
way, that may involve fewer risks to the ecosystem than others, and that we should consider 
this as not being somehow a special question around gene modification but a question 
around the appropriate response to its suppression. 

Baroness Neville-Jones:  Essentially, the answer is, it does not really differ. 

Professor Jonathan Montgomery: It is the same set of ethical questions. It will not 
universally produce the same answer. 

Q61  Baroness Manningham-Buller:  I wanted to ask about public understanding in this 
area. Mr Shardlow, you have talked about this perception of the government, or whoever, as 
άǳǇ ǘƻ ǎƻƳŜǘƘƛƴƎέ ŀƴŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ ƘŀǾŜ Ǉǳǘ ŀƭƭ ƎŜƴŜǘƛŎŀƭƭȅ ƳƻŘƛŦƛŜŘ ǎǘǳŦŦ ƛƴ 
the same άǇǊƻƘƛōƛǘέ ōƛƴΦ 5ƻ ǿŜ ŀŎǘǳŀƭƭȅ ƘŀǾŜ Řŀǘŀ ƻƴ ǿƘŀǘ ǘƘŜ ǇǳōƭƛŎ ǳƴŘŜǊǎǘŀƴŘǎ ƻƴ ǘƘƛǎ 
subject? Lord Ridley is going to come on to how we can improve understanding. Both of you 
have touched on this, but any further comments would be welcome. 

Professor Jonathan Montgomery: I can only say I do not think we have any direct 
information on this because we have not set up a project targeting this. We have some 
indirect indication from our discussions around the naturalness project, which has not 
identified any particular concerns in the context of insects. 

Baroness Manningham-Buller:  As far as you can tell, the public differentiate between crops 
and insects. 

Professor Jonathan Montgomery: As far as we can tell they have not really thought much 
about the potential for a difference, but we have not set out to discover that. Importantly, 
we are not saying we have any evidence that they are not concerned. 

Baroness Manningham-Buller:  This is anecdotal, not substantial. 

Professor Jonathan Montgomery: We have not asked that question directly. If it was very, 
very obvious it might have leapt out at us, and it has not, but it does not tell us what we 
would find if we did. 

Mr Matt Shardlow: Just to echo that, it seems to be an issue of very little public awareness 
and debate. It is different, particularly, when we get into the realm of wanting things to 
continue to thrive in wild populations in the future. That is a different debate from the one 
we have been having about controlled release into agricultural fields. 

The Chairman: You said earlier that you think the debate should be conducted around the 
context rather than the technologies. Would you not agree that, in practice, there has 
indeed been a debate about the context because it includes the wider GM organisms, not 
just insects? 

Professor Jonathan MontgomeryΥ ¢Ƙŀǘ ǎǘƛƭƭ ŦŜŜƭǎ ƭƛƪŜ ŀ ŘŜōŀǘŜ ŘǊƛǾŜƴ ōȅΣ ά5ƻ ȅƻǳ ƭƛƪŜ ǘƘƛǎ 
ǘŜŎƘƴƻƭƻƎȅ ƻǊ ƴƻǘΚέ ŘŜŦƛƴƛƴƎ ƛǘ ŀǎ DaΦ ! ŎƻƴǘŜȄǘǳŀƭ ŘŜōŀǘŜ ŀǊƻǳƴŘ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎ ƻŦ 
addressing health problems caused by malaria, looking at a range of different technologies, 
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ǿƻǳƭŘ ōŜ bǳŦŦƛŜƭŘΩǎ ǇǊƻǇƻǎƛǘƛƻƴ ōŜŎŀǳǎŜ ƛǘ ŜƴŀōƭŜǎ ȅƻǳ ǘƻ ŀǎƪ ǿƘŜǘƘŜǊ ǘƘŜǊŜ ŀǊŜ ƎƻƻŘ 
reasons for going down this particular technological route as opposed to other possible 
routes, and explain what motivates people to explore those reasons. 

Q62  Viscount Ridley:  Some of what I was going to say has been overtaken by events. It is 
really a question of who should lead a public debate, how should one set it up andτthe 
point you have touched onτshould it be about GM insects or about how we solve infectious 
ŘƛǎŜŀǎŜǎ ŀƴŘ ǿŜƛƎƘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎΚ Lƴ ǘƘŀǘ ŎƻƴǘŜȄǘΣ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ aǊ {ƘŀǊŘƭƻǿΩǎ 
comments about the Pope and the old lady who swallowed a fly, given that we know that 
GM crops have in many cases hugely reduced pesticide use, when are we going to see a 
ŎƻƴǎŜǊǾŀǘƛƻƴ ƻǊƎŀƴƛǎŀǘƛƻƴ ŎƘŀƳǇƛƻƴ ƎŜƴŜǘƛŎ ƳƻŘƛŦƛŎŀǘƛƻƴ ǊŀǘƘŜǊ ǘƘŀƴ ǎŀȅΣ ά²Ŝ ŀǊŜ ƴƻǘ 
ŀƎŀƛƴǎǘ ƛǘέ ƻǊ ά²Ŝ ŀǊŜ ŀƎŀƛƴǎǘ ƛǘέΚ ²ƘŜƴ ŀǊŜ ǘƘŜȅ ƎƻƛƴƎ ǘƻ ǎŀȅΣ ά!ŎǘǳŀƭƭȅΣ ǘƘƛǎ ƛǎ ŀ ǾŜǊȅ ƎƻƻŘ 
conservation tool that could be used to reduce the amount of harm we are doing in the 
ŎƻǳƴǘǊȅǎƛŘŜ ǿƛǘƘ ǇŜǎǘƛŎƛŘŜǎ ŀƴŘ ŎƘŜƳƛŎŀƭǎέΚ ¢Ƙŀǘ ƛǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǇǳōƭƛŎ ŘŜōŀǘŜΦ ¢ƘŜ 
public debate will work much better if next time round, Greenpeace is on one side and 
Friends of the Earth on the other, rather than them all being on one side of the debate. 

Mr Matt Shardlow: I can only speak for my charity, Buglife; I cannot speak for those other 
organisations. You would have to bring that up with them. Buglife do take an open-minded 
and scientific approach to this issue; we do not have an absolute, dyed-in-the-ǿƻƻƭΣ ά¢Ƙƛǎ ƛǎ 
ǊƛƎƘǘκǘƘƛǎ ƛǎ ǿǊƻƴƎέ ŀǇǇǊƻŀŎƘΦ ²Ŝ Řƻ ƭƻƻƪ ŀǘ ǘƘŜ ŜǾƛŘŜƴŎŜΣ ǿŜ Řƻ ƭƻƻƪ ŀǘ ǘƘŜ ŦŀŎǘƻǊǎ ŀƴŘ ǿŜ 
have said some positive and hopeful things about insecticide reduction with GMs. That is 
certainly an ideal to asǇƛǊŜ ŀƴŘ ŀƛƳ ŦƻǊΣ ŀƴŘ ǿŜ ŀǊŜ ǎǳǇǇƻǊǘƛǾŜ ƻŦ ǇŜƻǇƭŜΩǎ ŜŦŦƻǊǘǎ ǘƻ ǘǊȅ ǘƻ Řƻ 
that. I am not sure all the evidence is in, and most organisations are quite careful because 
we do not want to end up promoting something that turns out to be a real problem. 

In the last three weeks, in the Punjab, on GM cotton, £420 million has been wiped off the 
value of cotton by whiteflies. Whiteflies survive the Bt toxin in a way that many of the other 
pests, the bollworm and other things, do not. Here you have a situation which appears to be 
a huge problemτfrom the press reports you obviously cannot get a full analysis of what is 
going on in the Punjab: there is massive loss of profit from the yield, and 17 farmers have so 
far reportedly committed suicide in the Punjab. It is a problem with the GM crop, in that it is 
occurring in the GM crop; farmers are reporting spiders and beetles running around eating 
the whitefly in the non-GM crop, but in the GM crop they are not, and there is possibly a link 
to a different pesticide. 

Viscount Ridley:  Is this a well-evidenced story? 

Mr Matt Shardlow: It is in the Indian papers at the moment. The regional agricultural 
director has been arrested for buying the wrong pesticide, which is apparently not strong 
enough. Those sorts of stories coming out in the pressτtalking about 17 farmers committing 
suicide and £420 million off the value of the GM cotton cropτare obviously going to make 
NGOs with an environmental concern very cautious about signing off on these technologies 
at this point. 

Lord Fox:  It is also going to give anti-GM campaigners an awful lot of anecdotage to peddle, 
none of which may actually be true. 

Mr Matt Shardlow: You will notice I am trying to paint the picture of a lack of clarity about 
what has gone on thereτlots of different reports, all slightly different. It is not as if there is 
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ŀƴ ƻōǾƛƻǳǎ ŀƴǎǿŜǊ ǿƘŜǊŜ ƻƴŜ Ŏŀƴ ǎŀȅΣ ά¢Ƙŀǘ ƛǎ ǘƘŜ ŀƴǎǿŜǊέΦ ¢Ƙŀǘ ƛǎ ǘƘŜ ǇǊƻōƭŜƳΦ ¢ƘŜǊŜ ƛǎ 
something happening. 

Viscount Ridley:  There is well-evidenced data about the decline in the use of pesticides in Bt 
cotton in the subcontinent and the increasing yields. There may have been one problem in 
one part of the range in one year that you are telling me has been in the Indian newspapers; 
I am talking about stuff that is in properly evidenced scientific reports. There again, why can 
we not say that the benefits of this technology are so great that conservation organisations 
want to be championing it? 

Professor Jonathan Montgomery: Could I pick up on a couple of aspects of that to get back 
to the question about what is the best way of framing the debate? One of our 
recommendations from the emerging biotechnology report is that it is important to 
understand what people believe is at stake because of the distrust in who speaks accurately 
about scientific facts. You end up, if you are not careful, trading peer reviewed versus non-
peer reviewed science, anecdote against anecdote. To try to develop what we call a robust 
form of public reasoning, it seems important to try to find ground where people argue about 
the same things at the same time, as opposed to past each other. We would certainly think it 
appropriate to avoid the incentives on researchers to over-hype the possible benefits of 
their work. In many of our reports, including our recent research culture one, we have 
identified a range of ways in which journalistic pressures and funding pressures encourage 
people to claim things they really cannot with any certainty predict in order to get into over-
claiming about potential benefits. That is as much a vice as the anecdote on campaigning 
organisations on the other side. We need to somehow insulate that into a bit of territory 
where it can be picked through. 

However, more important, I think, is understanding what those sorts of arguments are 
symptomatic of in terms of values. We were particularly concerned in the emerging 
biotechnology report about the difficulties in getting voice for people who might be the 
likely beneficiaries of the technologies, which is something I picked up earlier. In our work 
we recently published on children in clinical research, we made use of some community 
engagement programmes funded by the Wellcome Trust to get an understanding of how 
communities in Africa would reflect on the involvement of children in research. It is very 
difficult to use those community engagement processes that are seen to be closely linked 
with the technologies, but it is a way of understanding what the benefits and the potential of 
these things might look like from the point of view of communities where they are most 
likely to be used early on. We have to get that perspective into the framework. 

It is very difficult to get through the suspicion that this is being driven by people who want to 
use the technologies, and our advice is that that is one of the reasons why it is important to 
frame the debates in terms of a social challengeτwhat are we going to do about malaria?τ
to stop you saying the answer needs to be a technological answer. The answer might not be; 
it might be a technological answer; it might be an old technology better used or it might be a 
social intervention. However, if you are asking about the value of GM technologies in 
responding to those challenges, people have a sense of what they are comparing it with and 
they can have a debate. 

We would be very keen to encourage you to think about not the instrumentalτthe ethical, 
legal and social implications of this technologyτbut the tools we might have to address 
these challenges, whether these new technologies improve on what we have, or whether we 
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need them. You are much more likely to have common ground for debate if you frame it in 
those ways than if you ask something about a technology whose usage we cannot easily 
predict and, therefore, you are opening up the possibilities of all sorts of science fiction, both 
positive and negative. 

Q63  Lord Krebs:  In case I have not done it before I want to declare an interest as the 
deputy chair of the Nuffield Foundation, which is one of the funders of the Nuffield Council. 
My question, which was going to come a bit later but it does lead directly from the 
ŘƛǎŎǳǎǎƛƻƴ ǿƘƛŎƘ [ƻǊŘ wƛŘƭŜȅΩǎ ǉǳŜǎǘƛƻƴ ǎǘŀǊǘŜŘΣ ƛǎ ŀōƻǳǘ Ƙƻǿ ǿŜ ƴŀƛƭ ǘƘŜ ŦŀŎǘǎ ŀǎ ƻǇǇƻǎŜŘ ǘƻ 
the rumours connected with GM technology. We had the discussion about the Punjabi 
cotton farmers. Do either of you think there is a role here for independent expert groups? In 
the regulatory environment there are groups like ACRE, which is a statutory body, and there 
are other groups like the Royal Society which publish independent reports and have no 
vested interest and simply look objectively at the available evidence. Do you think that is a 
way of holding to account the different sides who are making claim and counterclaim? 

Professor Jonathan Montgomery: I would certainly support that approach. Nuffield sets out 
in its working practices to be inclusive in respect of the voices contributing to the bioethical 
debates and it tries to make sure that no one feels unheard, but it commits to testing those 
arguments against consistency, coherence and against the best available evidence. It wants 
to say: we should know what everybody thinks, but we should accept that public reasoning 
has some ground rules and that building an argument on something that is inaccurate is not 
good public reasoning. 

Lord Krebs:  On that question of inclusiveness, do you think that if, let us say, the chief 
scientist from Greenpeace were on ACRE, he should declare an interest just as a chief 
scientist from Monsanto should? 

Professor Jonathan Montgomery: If it were our working party, we would deliberately recruit 
people we know are going to disagree because we think we will get a better debate, and we 
would make it explicit. 

Lord Krebs:  My question is: should he declare an interest? 

Professor Jonathan Montgomery: I would expect it to be either formally declared or made 
apparent in the membership statements. 

Lord Krebs:  Thank you. 

Lord Patel:  Before I ask my question, which is about regulation, Professor Montgomery, do 
you think the Nuffield Council, in the light of this inquiry, should do an ethical review of GM 
insects, taking on board what you have suggested should happen in discussion around the 
benefits of eradicating disease? 

Professor Jonathan Montgomery: As I touched on earlier, we have set up a programme 
approach to gene editing prompted by the CRISPR technologies. In our long list we had the 
possibility of a topic on GM insects. Our approach is, we think there are some significant 
common features to questions about gene editing, and we want to identify and draw those 
out, first, as a platform report, and then we anticipate there will be a series of case studies. 
We almost certainly will find ourselves looking at human genome editing as one of those 
case studies, but our early assessment is that that is rather further off than something like 
GM insects and issues in crops. Certainly, one of the case studies will be in this area because 
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it is already on our long list, and we would expect to take that decision towards the middle 
of the year, when we have our platform report in place.  

Obviously, one of the factors is, who else is doing work in the area? We would not expect 
Nuffield to duplicate work that is already done by others; we would only pick up a project if 
we identified that we could make a timely and distinctive contribution. We are also very 
pleased to work in partnerships, so if there were to be a big public exploration of attitudes 
around this we would certainly be keen to see what we could bring to that in our way of 
doing bioethics in partnership. You saw Sir Roland Jackson in an earlier session and he is also 
a member of the Council. We are often looking for ways in which we can better inform our 
debates but, also, take what we have learnt into wider debates. 

Q64  Lord Patel:  Moving on to the regulatory environmentτwe have touched on this in 
conversations about previous questionsτdo you think the current regulatory environment, 
both in the EU and in the UK, is fit for purpose for GM insect technology? 

Mr Matt Shardlow: Broadly it is, in terms of the risk assessment process. The risk 
assessment process seems to be working for the crops and I do not see any reason why it 
should not work for the insects as well. The problems, as we have highlighted before, come 
at different stages from that regulatory process. I made points earlier around increasing 
transparency in the scientific evidence, increasing the registration and pre-registration of 
trials, making sure that the information out there is transparent and that we see studies 
which have not worked as well as studies which have worked. Other than comments around 
the quality of that science and making sure that it is properly and statistically robust, one of 
the problems we have seen in pesticide regulation, which is in some ways comparable, is 
studies done by the industry which turn out not to be statistically robust and they are 
quoted as showing no evidence. If you do not have the statistical power to show the 
evidence, you are not going to find a conclusion. Getting good science as the basis of this is 
absolutely essential. To come back to your previous point, it sounds very much as if the 
Nuffield Foundation is doing an excellent job leading some of this debate. 

Professor Jonathan Montgomery: It is the Nuffield Council; the Foundation is slightly 
different. 

Mr Matt Shardlow: I am sorry; the Nuffield Council. 

Lord Patel:  The Foundation is the money. 

Mr Matt Shardlow: Our universities have a 600-year history of having fantastic debates and 
moving issues forward within the academic community. This one is slightly harder because 
there is a sense of lack of trust in the academic community over this. How we break that out 
and make it a more public conversation is, I think, quite a difficult question. 

Lord Patel:  We have heard in evidence that people, with good scientific bases and good 
evidence scieƴǘƛŦƛŎŀƭƭȅΣ ŀǇǇƭȅ ǘƻ 9¦ ǊŜƎǳƭŀǘƻǊǎ ŀƴŘ ōŜŎŀǳǎŜ ƛǘ Ƙŀǎ ǘƘŜ ƭŀōŜƭ άDaέ ƛǘ ƎƻŜǎ ƛƴ ŀ 
άǇŜƴŘƛƴƎέ ōƻȄ ŦƻǊ ŜǾŜǊΦ 

Mr Matt Shardlow: My understanding is that that is because of the politics of different 
countries not wanting to have GM and to block it going through. 

Lord Patel:  So the current regulatory framework does not work. 
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Mr Matt Shardlow: If you look at the conclusions of scientific committees within countries, 
they often tend to parallel the political stance within those countries. In the UK we have had 
politicians for the last 15 years who have been pretty broadly supportive of genetically 
modified crops, and we have scientists who are pretty broadly supportive of genetically 
modified crops. That situation is not reflected in most EU countries; that is why it is blocked 
and gets stuck. 

Lord KrebsΥ  ²Ƙŀǘ ŀōƻǳǘ 9C{!Κ 9C{! ƛǎ ǘƘŜ 9¦Ωǎ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ōƻŘȅΦ ²Ƙŀǘ ƛǎ ƛǘǎ ǾƛŜǿΚ 5ƻŜǎ 
it coincide with the British view or these other views? 

Mr Matt Shardlow: My understanding is it largely presents scientific analysis of the data to 
the EC, which then cannot get a qualified majority through the voting system. If you cannot 
get a qualified majority through the voting system and you have countries which are digging 
their heels in, then it gets stuck at that level. That is a political level which is to do with the 
broader ethical concerns in other countries, and people do have different perceptions of the 
truth and different perceptions of the risk. Those clearly vary from one country to anotherτ
how they are dealing with that and how they are politically expressing that. I am not sure 
how you easily fix that through a regulatory process or a single piece of legalisation. 
Obviously, the effort to allow countries to opt out of GMs has been an attempt to defuse the 
tension at that level so that countries can feel they have more control over their territory 
and genetically modified crop use, with the hope that that will have a reciprocal relaxation at 
a higher level within the process that will allow more crops to go through if there is a 
sufficient number of countries who really want that crop to go through. As that has only 
gone through this year, we will have to see if that works. In my mind that is almost a level 
above the regulatory process; that is more to do with the overall political wishes of the 
countries involved. To view that as a success or a failure depends entirely on which of those 
countries you are sitting in. 

The Chairman:  Lord Maxton, then Lord Ridley and we will probably then come to a 
conclusion. 

Lord Maxton: I am going to be slightly difficult here, in the sense that human genetic 
modification, which was mentioned briefly by Professor Montgomery, is the thing that 
causes most of the problems. There are large organisations throughout the world, 
particularly in Europe, which are opposed to genetic modification of human beings. They 
then transfer that down to genetic modification in crops and then down further to insects. 
Am I right in making that assumption? 

Mr Matt Shardlow: Instinctively, there probably is a link. I do not have any data; I am not 
sure if Jonathan has. 

Professor Jonathan Montgomery: It is very hard to tell. The technology that makes people 
think about human gene modification actually becoming possible has only emerged in the 
public conscience quite recently, but the idea in terms of science fiction has been around for 
a very long time. Which is really driving this? I am not sure. It may actually be more to do 
with attitudes to technology, manipulation of nature, a sense of what is normal and natural, 
and it may be the same thing that is driving both concerns. That, of course, is why we have 
kicked off our project to try and dig into that more deeply. 

Lord Maxton: Human genetic modification is not just a recent thing. You quoted the Pope: 
that whole religion is opposed to genetic modification simply using certain genes from 
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certain sources. Are you telling me that has nothing to do with the way in which people react 
to genetic modification? 

Mr Matt Shardlow: No, I do not think we are saying that. We might be saying there may be 
more to it. One exampleτwhich shows the complicationsτis people having a fear that if 
they eat genetically modified food that is going to somehow genetically modify them. That 
might be their fear, hence to them it all looks like a big bundle of things to be very afraid of, 
that they do not trust. I am going to regret quoting the Pope, but in some ways they feel 
there might be someone playing God. That, again, to a lot of people feels morally wrong: 
that someone is playing God by creating life. There is more to it than simply human beings. 
There is a level of grade: just as we value human life differently from how we value the life 
of our pet dog, and how we value the life of a bird and the life of a bug in a field, there is a 
gradient in ethics in how we look at those different things. But I do not think it is just about 
humans. 

Viscount RidleyΥ  !ǎ ŀ Ŧƛƴŀƭ ǇƻƛƴǘΣ L ǿŀƴǘŜŘ ǘƻ ƎŜǘ ƻƴ ǘƘŜ ǊŜŎƻǊŘ ǘƘŀǘ ƭŀǎǘ CǊƛŘŀȅΩǎ The Indian 
Express ƘŀŘ ŀ ƘŜŀŘƭƛƴŜ ǊŜŀŘƛƴƎΥ άtǊƻƭƛŦŜǊŀǘƛƻƴ ƻŦ ǳƴǊŜƎǳƭŀted hybrids not Bt is to blame for 
ǇŜǎǘ ŘŀƳŀƎŜ ǘƻ Ŏƻǘǘƻƴ ǘƘƛǎ ȅŜŀǊΦέ 

Mr Matt Shardlow: As I said, it is a morass of confusion, but it is the sort of thing that adds 
to the fear of organisations coming out and saying anything positive. 

The Chairman:  We all recogniseτand I say this to Lord Ridley, as a columnistτthat we do 
not always believe everything in the papers!  That is very unfair, but he is quite right to draw 
attention to anecdotage as opposed to peer-reviewed evidence, and that was his point.  

Professor Montgomery, we would be very interested in hearing when your report on 
naturalness comes out later this year. Whether it will be in time to contribute to our 
deliberations I cannot quite be certain, but we will certainly be very pleased to keep in touch 
with that. Thank you both for your contribution to our discussions today; we have moved 
quite some wayτfrom GM insects into wider ethical issuesτbut I think we have benefited 
from that. Thank you very much.  
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Benefits to society 
 
A genetically modified invertebrate should only be approved for release into the 
environment after the benefits have been scrutinised and considered in the context of the 
identified and assessed risks. 
 
It is already the case in pesticide regulation that a use should only be approved if it is 
ǎǳŦŦƛŎƛŜƴǘƭȅ ŜŦŦƛŎŀŎƛƻǳǎΦ  !ǊǘƛŎƭŜ п ƻŦ wŜƎǳƭŀǘƛƻƴ bƻ ммлтκнллф ΨŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ǇƭŀŎƛƴƎ ƻŦ 
Ǉƭŀƴǘ ǇǊƻǘŜŎǘƛƻƴ ǇǊƻŘǳŎǘǎ ƻƴ ǘƘŜ ƳŀǊƪŜǘΩ ǎtates: 
 
ά! Ǉƭŀƴǘ ǇǊƻǘŜŎǘƛƻƴ ǇǊƻŘǳŎǘΣ ŎƻƴǎŜǉǳŜƴǘ ƻƴ ŀǇǇƭƛŎŀǘƛƻƴ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ƎƻƻŘ Ǉƭŀƴǘ 
protection practice and having regard to realistic conditions of use, shall meet the following 
requirements: 
 

(a) it shall be sufficiently effective; 
(b) Χέ 

 
This is expanded ƛƴ !ƴƴŜȄ LL ǿƘƛŎƘ ǎǘŀǘŜǎ ǘƘŀǘ ά!ƴ ŀŎǘƛǾŜ ǎǳōǎǘŀƴŎŜ Χ ǎƘŀƭƭ ƻƴƭȅ ōŜ ŀǇǇǊƻǾŜŘ 
where it has been established for one or more representative uses that the plant protection 
product, consequent on application consistent with good plant protection practice and 
hŀǾƛƴƎ ǊŜƎŀǊŘ ǘƻ ǊŜŀƭƛǎǘƛŎ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǳǎŜ ƛǎ ǎǳŦŦƛŎƛŜƴǘƭȅ ŜŦŦŜŎǘƛǾŜΦέ 
 
Lǘ ƛǎ ǘƘŜǊŜŦƻǊŜ ŀƴƻƳŀƭƻǳǎ ǘƘŀǘ 5ƛǊŜŎǘƛǾŜ нллмκмуκ9/ Ψƻƴ ǘƘŜ ŘŜƭƛōŜǊŀǘŜ ǊŜƭŜŀǎŜ ƛƴǘƻ ǘƘŜ 
ŜƴǾƛǊƻƴƳŜƴǘ ƻŦ ƎŜƴŜǘƛŎŀƭƭȅ ƳƻŘƛŦƛŜŘ ƻǊƎŀƴƛǎƳǎΩ ŘƻŜǎ ƴƻǘ Ŏƻƴǘŀƛƴ ŀƴȅ ŜȄǇƭƛŎƛǘ ŀǎǎŜǎǎƳŜƴǘ ƻǊ 
consideration of efficacy or benefits. 
 
It is ethically important that the regulators of pesticides and GMOs consider how effective 
and beneficial a GM modification is likely to be and after release keep this under routine 
review. 
 
Taking any risk with the health of the environment is difficult to justify morally if the only 
benefit is to the financial position of the GMO manufacturer. 
 
The market is a poor judge of efficacy as there are a great many examples of products selling 
very well, but not achieving their stated aims, harming the public good or even providing 
disbenefits to the purchaser.  The mounting evidence that neonicotinoid pesticides have 
become the predominant global insecticide, without providing consistent yield benefits is 
one example where the current regulation appears to have failed.  Outside the EU there are 
even worse examples, such as with rice where scientists have shown that planthopper 
outbreaks are primarily caused by excessive insecticide use and result in the loss of 2 million 
tons of rice in an average year.  Rice farmers are the main victims of a poorly regulated 
pesticide market in which insecticides are sold as if they were fast-moving consumer goods 
(Heong et al. 2013). 
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Scientists are naturally optimistic and enthusiastic about their innovations and companies 
are well practiced in convincing investors of their investability.  However, the decision maker 
in protecting the best interests of the public must pass a strongly sceptical eye over the 
claims for benefits made by the applicants. 
 
When the decision maker considers that the benefits may not outweigh the risks he/she 
should be able to take this into consideration and where appropriate ask for more evidence 
of efficacy. 
 
Public perception of benefit from GM crops is frail.  The 2014 poll of British public attitudes 
to science found that 36% felt that the benefits outweighed the risks, while 28% felt the risks 
outweighed the benefits (Castell et al. 2014).  
 
Scientists are trusted on the basis of their intentions.  77% of the British public think the 
independence of scientists is often put at risk by the interests of funders, and 66% 
specifically feel that scientists are too dependent on business and industry for funding.  90% 
trust university scientists compared with just 60% who trust scientists working for private 
companies (Castell et al. 2014). 
 
Given the widespread public distrust of the motivations of large agrochemical companies 
and associated scientists and politicians, nothing would be more damaging to the 
appropriate development and implementation of GM technology than the approval of GM 
products that the public perceives as confirming their worst fears. 
 
Perhaps there would be a greater trust in GM if there was a clear scientist led movement to 
develop altruistic applications from GM technology that would fix environmental and 
societal problems without a central focus on the commercialisation of organisms.  
Unfortunately investment in science, and particularly natural environment science, has been 
declining since 2009 and Defra programmes that might benefit from GM technology, such as 
invasive species control, are stricken by a paucity of resources. 
 
Ensuring that GM releases provide a genuine positive benefit to society is essential for the 
public and for the development of GM business and should be explicitly required by the 
legislation. 
 
 
Pesticide use and GM crops 
 
The public perception of benefits from approved GM crops, while not directly relevant to the 
risks and benefits posed by GM insects, is relevant to the acceptability of the technology. 
 
There is good evidence that GM crops expressing Bt toxin genes have resulted in a reduction 
in insecticide use (Benbrook 2012, Brookes and Barfoot 2013, Cattaneo 2006, Coupe and 
Capel 2015).  Although caution is advised as many studies suffer from considerable selection 
and cultivation biases (Stone 2012).  There are outstanding concerns about the potential 
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impacts of Bt toxin containing pollen on beneficial insects with herbivorous larvae (Holst et 
al. 2013). 
 
GM crops that are herbicide (usually glyphosate) resistant are often associated with 
increases in herbicide use (for instance Benbrook 2012) and this can result in elevated 
biodiversity damage.  Indeed there are growing concerns about the environmental risks 
posed by glyphosate, including sub-lethal effects on bee navigation (Balbeuna et al. 2015). 
 
In India, increases in cotton yield since the introduction of the GM technology largely 
occurred before its widespread adoption, undermining claims that Bt Cotton has provided 
ƭŀǊƎŜ ȅƛŜƭŘ ōŜƴŜŦƛǘǎ ό{ǘƻƴŜ нлмнύΦ  bƻǿ ǘƘƛǎ ǎŜŀǎƻƴΩǎ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ .ǘ Ŏƻǘǘƻƴ ŎǊƻǇΣ ǘƘŜ ŎŀǳǎŜǎ 
of which remain unclear (Raghavan Times of India 2015), means that confidence in Bt 
products amongst farmers has had a significant set-back (Nair and Bhardwaj Reuters 2015). 
 
 
Risk of gene transfer 
 
The key EU directive - 2001/18/EC of the European Parliament and of the Council of 12 
March 2001 on the deliberate release into the environment of genetically modified 
organisms ς sets out the risks to consider for GMOs other than higher plants. 
 
The first two listed are: 
 
άмΦ [ƛƪŜƭƛƘƻƻŘ ƻŦ ǘƘŜ Dah ǘƻ ōŜŎƻƳŜ ǇŜǊǎƛǎǘŜƴǘ ŀƴŘ ƛƴǾŀǎƛǾŜ ƛƴ ƴŀǘǳǊŀƭ Ƙŀōƛǘŀǘǎ ǳƴŘŜǊ 
the conditions of the proposed release(s). 
2. Any selective advantage or disadvantage conferred to the GMO and the likelihood of 
ǘƘƛǎ ōŜŎƻƳƛƴƎ ǊŜŀƭƛǎŜŘ ǳƴŘŜǊ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊŜƭŜŀǎŜόǎύΦέ 

 
For genetically modified insects produced with the aim to replace populations rather than 
suppress them these first two risks are established.  It is the aim of the release for the GMO, 
or its new genetic trait, to become persistent in natural habitats, and this would usually be 
achieved through a selective advantage. 
 
The next risk to consider is: 
 
άоΦ tƻǘŜƴǘƛŀƭ ŦƻǊ ƎŜƴŜ ǘǊŀƴǎŦŜr to other species under conditions of the proposed release 
ƻŦ ǘƘŜ Dah ŀƴŘ ŀƴȅ ǎŜƭŜŎǘƛǾŜ ŀŘǾŀƴǘŀƎŜ ƻǊ ŘƛǎŀŘǾŀƴǘŀƎŜ ŎƻƴŦŜǊǊŜŘ ǘƻ ǘƘƻǎŜ ǎǇŜŎƛŜǎΦέ 

 
Here recent evidence indicates that the horizontal transfer of genes to other species, 
including unrelated species, may be commoner than previously suspected, and can confer 
unexpected and selective advantages. 
 
Brachionid wasps provide a useful example.  These are numerous and diverse little parasitic 
wasps.  They lay eggs in other invertebrates (often caterpillars) that then develop inside the 
host and hatch out to pupate and transform into wasps, a familiar example are the little 
yellow cocoons that cluster around many unfortunate Large white butterfly caterpillars.  
Brachionid wasps all have the genome of a virus, known as a Bracovirus, incorporated into 
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their DNA, this virus type has not been found existing separately from the wasp so is perhaps 
better considered to be part of the wasp than an independent organism.  The wasp injects 
the Bracovirus genome into the host insect at the same that it lays its egg/s.  When the 
ƭŀǊǾŀŜ ƘŀǘŎƘ ǘƘŜ Ƙƻǎǘ ǇǊƻŘǳŎŜǎ .ǊŀŎƻǾƛǊǳǎŜǎ ǘƘŀǘ ǎǳǇǇǊŜǎǎ ǘƘŜ ƘƻǎǘΩǎ ƛƳƳǳƴŜ ǎȅǎǘŜƳΣ 
allowing the wasp larvae to thrive.  The incorporation of the virus into the wasp DNA is 
thought to have happened c.100 million years ago. 
 
This year a startling discovery has been made, it is now apparent that this virus DNA has also 
been incorporated into the DNA of a number of the butterfly and moth host species.  In the 
case of the Monarch butterfly this happened about 5 million years ago and the DNA has 
persisted since then.  It appears that this horizontal transfer provides the host butterfly or 
moth with a selective advantage by improving its resistance to a different threat - 
baculoviruses (Gasmi et al. 2015). 
 
In another recent study authors found horizontal gene transfer to be common across 40 
animal species and identified 33 gene sequences in the human genome that they believe 
ƘŀǾŜ ōŜŜƴ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀŎǉǳƛǊŜŘ ŦǊƻƳ ƻǘƘŜǊ ƻǊƎŀƴƛǎƳǎΦ  ¢ƘŜȅ ŎƻƴŎƭǳŘŜ ǘƘŀǘ ǘƘŜ άŜȄpression 
of multiple horizontally acquired genes is a hallmark of both vertebrate and invertebrate 
ƎŜƴƻƳŜǎέ ό/ǊƛǎǇ Ŝǘ ŀƭΦ нлмрύΦ 
 
While we are a long way from understanding how often horizontal gene transfer occurs or 
what proportion of events create a persistent genetic change, the evidence indicates that 
this does happen with some frequency and can change the course of evolution.  The 
potential for such transfer must be seriously considered in assessing any release application. 
 
Clearly in instances where it may not be possible to put the cat back in the bag it is even 
more important that decision makers firstly consider the possible impacts from horizontal 
gene transfer and secondly are convinced that the benefit will be realised. 
 
 
Is the Precautionary tǊƛƴŎƛǇƭŜ άƻŦǘŜƴ ŀōǳǎŜŘ ŀƴŘ ǳǎŜŘ ŦƻǊ ŀƴǘƛǎŎƛŜƴǘƛŦƛŎ ǇǳǊǇƻǎŜǎ ǘƻ ŀōƻƭƛǎƘ 
ƻǊ ǇǊŜǾŜƴǘ ŀƴȅ ƴŜǿ ǘŜŎƘƴƻƭƻƎȅέΚ 
 
The European Environment Agency (EEA) has produced a thorough analysis of the 
ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ tǊŜŎŀǳǘƛƻƴŀǊȅ tǊƛƴŎƛǇƭŜ Ψ[ŀǘŜ ƭŜǎǎƻƴǎ ŦǊƻƳ ŜŀǊƭȅ ǿŀǊƴƛngs: science, 
ǇǊŜŎŀǳǘƛƻƴΣ ƛƴƴƻǾŀǘƛƻƴΩ όнлмоύΦ  ¢ƘŜ ǊŜǇƻǊǘ ƛǎ ǎǳōǎǘŀƴǘƛǾŜ ŀƴŘ ŎƻƴǎǘƛǘǳǘŜǎ ŀ ǎŜǊƛƻǳǎ ǾƻƭǳƳŜ 
worthy of exploration. 
 
¢ƘŜ 99! ǊŜǇƻǊǘ ƛƴŎƭǳŘŜǎ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ уу ƛǎǎǳŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ŀǎ ΨŦŀƭǎŜ ǇƻǎƛǘƛǾŜǎΩ 
ς cases where false alarms were raised about risk to health or the environment and these 
resulted in unwarranted regulatory action.  In most cases it was found that the risk had 
ǎǳōǎŜǉǳŜƴǘƭȅ ōŜŜƴ ŎƻƴŦƛǊƳŜŘΣ ǘƘŜ ΨƧǳǊȅ ǿŀǎ ǎǘƛƭƭ ƻǳǘΩΣ ƻǊ ǘƘŜ ŀƭŀǊƳ ƘŀŘ ƴƻǘ ǊŜǎǳƭǘŜŘ ƛƴ 
regulation.  Only four cases were confirmed to be genuine false positives, and of these three 
occurred exclusively in the USA (Hansen and Tickner 2013).  In the EU and UK only alarms 
about the irradiation of food resulted in regulation which may now be viewed as 
overbearing. 
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There are several definitions of the precautionary principle and elements of it are found in 
many places.  In relation to GMOs the Cartagena Protocol on Biosafety refers to Principle 15 
ƻŦ ǘƘŜ wƛƻ 5ŜŎƭŀǊŀǘƛƻƴ όмффнύ ǿƘƛŎƘ ǎǘŀǘŜǎ ǘƘŀǘ ά²ƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ǘhreats of serious or 
irreversible damage, lack of full scientific certainty shall not be used as a reason for 
postponing cost-ŜŦŦŜŎǘƛǾŜ ƳŜŀǎǳǊŜǎ ǘƻ ǇǊŜǾŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŘŜƎǊŀŘŀǘƛƻƴΦέ  ¢ƘŜ tǊƻǘƻŎƻƭ 
itself states that "Lack of scientific certainty due to insufficient relevant scientific information 
. . . shall not prevent the Party of import, in order to avoid or minimize such potential 
ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎΣ ŦǊƻƳ ǘŀƪƛƴƎ ŀ ŘŜŎƛǎƛƻƴΧΦϦ 
 
There have been no cases where a safe new technology has been prevented by the 
Precautionary Principle.  While the principle is often invoked as the enemy of science and 
innovation, it is nothing of the sort; it is simply a sensible approach to avoiding harm 
occurring while regulators dither, or hide behind uncertainty, to avoid taking difficult 
political or economic decisions.  
 
8 November 2015 
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Dr Ladislav Miko, Deputy Director-General of DG SANTE, European Commission 

 

Q87  The Chairman: Good morning, Dr Miko. Thank you very much, to you and your 
colleague, for joining us today on this link. I should just explain that this is being broadcast 
on our broadband network, so I am going to ask you to introduce yourself, for the record. If 
you would like to make any opening statement to us, do please feel free to do so.  

Dr Ladislav Miko: Good morning. My name is Ladislav Miko. I have worked as a deputy 
director-general in the DG for health and food safety of the European Commission since 
2011. One of my responsibilities is also in the area of biotech and genetic modifications. I 
would like to thank you for giving both me and the European Commission the opportunity to 
participate in this inquiry on GM insects. I understand that this issue has already led to 
interesting discussions in the Committee, and I am pleased to provide you today with an 
insight into the regulatory approach on the GM animals issue at our level in the EU.  

I would like to start by stressing that the Commission is in favour of innovation, which is a 
core driver towards growth, jobs and competitiveness in Europe. Obviously, the innovation 
has to be in tune with the broad values of society and match the demands of the European 
citizens. This is why the European authorisation system for biotech products is based on 
sound science and strict case-by-case risk assessment. I would like to highlight that, as of 
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today, there is no pending application for GM animals in the European Union. However, in 
order to be prepared for expected and possible future applications in this field, in 2007 the 
Commission requested that the European Food Safety Authority develop guidelines for the 
safety assessment of genetically modified animals for food and feed and release into the 
environment. EFSA published in 2012 and 2013 two guidance documents: one on the 
environmental risk assessment of genetically modified animals and the other on the risk 
assessment of food and feed from genetically modified food animals and on animal health 
and welfare aspects. Should an application for genetically modified animals be submitted 
into the European Union for field trials for placing on the market, the existing European 
Union legislation on GMOs and the EFSA guidance documents would be appropriate. GMO 
labelling requirements would apply to any GM animal and its derived products in line with 
the GMO legislation.  

I would like to underline that the Commission closely follows the development of genetically 
ƳƻŘƛŦƛŜŘ ŀƴƛƳŀƭǎΦ ²Ŝ ŀǊŜ ŀǿŀǊŜ ƻŦ ŎƛǘƛȊŜƴǎΩ ŎƻƴŎŜǊƴǎ ǘƘat might be raised in the future, as 
described in a recent research project funded by the Commission. I am looking forward to 
the discussion we will have this morning, and I hope that I will be able to help you probe 
some of the areas raised in the previous sessions, and establish a clearer picture for the 
scientific community, regulators as well as the public, as it will be needed.  

The Chairman: Thank you, Dr Miko, that is very helpful. Would your colleague like to 
introduce herself? 

Dr Ladislav Miko: I can introduce her. She is Dorothée André, who is the head of 
Biotechnology Unit. You cannot see another colleague from the same unit, who is here if I 
need any assistance in terms of documents or papers. 

Q88  The Chairman: Welcome to our meeting from a distance. Thank you very much. Let me 
start the questioning. We note that the deliberate release of GMOs directive is, effectively, 
the regulation which determines the release of any GMO, whether crop or insect. In 
practice, do you think it is fit for purpose for GM insect technologies, recognising that when 
the directive was drafted insect technologies probably were not as well understood as they 
might be now? Do you think that the regulatory environment could be improved in respect 
of insects?  

Dr Ladislav Miko: Yes. In short, I would say, I think the existing legal framework is sufficient 
and fit for purpose. Until now we have never had any applications, so we do not have 
practical experience; but, as we have theoretically tested the system, it should be working 
and applicable also for the case of GM insects.  

The Chairman: In the light of that, do you think that there would be a willingness by member 
states to reform the regime in respect of GM insects?  

Dr Ladislav Miko I am not sure that I understand the question. I believe that the existing 
framework will not need to be reformed. Basically, we can proceed within the existing legal 
framework in the case of GM insects. I do not see any obstacle or problem with the process, 
so basically it will start flowing as it is regulated now. As much as we can assess, there is no 
need to change anything in the legal framework.  

The Chairman: No, I understand.  
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Dr Ladislav Miko: If you are asking about the positions of member states towards this issue, 
that is very difficult to predict from my point of view. I can only refer to existing experience 
with crops. As you know, the system which is set up is based on the scientific assessment by 
our scientific body, which is EFSA, based on the application, and then proceedingτwhich 
includes the positions of member states and their vote. Obviously, the European 
Commission is obliged to follow this procedure. We have had very different views of 
individual member states to genetic modifications in general. For me, it is very difficult to 
prejudge what would be the situation with GM insects. If the patterns that we have 
witnessed in the crops are followed, we can expect that some member states will support, 
some will not, and some will abstain. In the final result, what we have had in the crops as a 
general rule, basically from the beginning, is that the respective committee will reach no 
opinion on any of the genetic modifications. The legislation covers that situation. It requires 
another try, and so forth, through the appeal committee. Following the appeal committee, if 
there is still no result, the Commission will be obliged to decide on the issue, which is the 
case. That is how we basically approve the GM.  

The Chairman: One of the issues is that when the directive was originally drafted, some of 
the concepts we have on the horizon now, on gene drive and gene editing, were probably 
not as well developed. We therefore wonder whether the directive needs to take account of 
advances in the technology. From your response, I understand you think the directive is still 
fit for purpose for GM insects. 

Dr Ladislav Miko: I have lost the pictureτI can hear you but I cannot see you. I hope you can 
see me.  

The Chairman: Yes, we can see you. 

Dr Ladislav Miko: We believe the development of new techniques is not influencing, at least 
for now, what we have been looking at as far as the existing regulations being able to 
address these issues. The question will potentially be whether this or that technique will fall 
under the scope of this regulation. That needs to be carefully assessed but, per se, the 
regulation can work and deliver.  

Q89  Baroness Morgan of Huyton: Dr Miko, we have had a fair amount of evidence that has 
effectively said that the current regulation is fit for purpose in theory, but not in reality in 
the way that it works. In a sense, the regulation functions at the scientific level, but as soon 
as it leaves the science committees, it is overruled and changed by politicians, and 
consequently very little is moving forward in the EU with, obviously, potentially detrimental 
effects both economically and scientifically within the EU. I wonder whether you would like 
to comment on that perception. We have had a range of people giving us that impression. 
When you ǎŀȅ άŦƛǘ ŦƻǊ ǇǳǊǇƻǎŜέΣ ǘƘŜȅ ǎƻǊǘ ƻŦ ŀƎǊŜŜ ōǳǘ ǘƘŜƴ ƛǘ ŘƻŜǎ ƴƻǘ ŦǳƴŎǘƛƻƴΦ 

Dr Ladislav Miko: As I said, the problem is not in the legal framework. The problem is in how 
it is implemented, as you indicated; but on the other hand, there are procedural steps that 
we have to follow. Obviously, we have to reflect the scientific opinion, and this is what we 
have as the basis for the proposed decision, but then we are obliged to follow the voting of 
the member states and they have a right to represent their views. The reality is that in the 
history of this legislation we have never had a clear opinion either for or against any 
ǇǊƻǇƻǎŀƭΦ {ƻΣ ŜǾŜǊȅ ǘƛƳŜ ǿŜ ƘŀǾŜ ŜƴŘŜŘ ǳǇ ǿƛǘƘ ǿƘŀǘ ƛǎ ŎŀƭƭŜŘ ŀ άƴƻ ƻǇƛƴƛƻƴέ ǎƛǘǳŀǘƛƻƴ 
where the Commission has to decide. Then it follows the process and sometimes, because of 
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the difficulties in the past in the political discussion, when they came to the level of a 
Commission decision, some decisions took a longer period. But since we started with the last 
/ƻƳƳƛǎǎƛƻƴΣ tǊŜǎƛŘŜƴǘ WǳƴŎƪŜǊΩǎ /ƻƳƳission, the issues have been reviewed from our side, 
and we came up with solutions which we believed would help. One of the blocking elements 
in the political discourse was the issue of cultivation and we came up with a proposal on 
opting out for those countries which have other legitimate reasons for opting out of 
cultivation. Despite a very complex and lengthy discussion on this proposal, at the end we 
can say, after adoption, it really works. You may know that out of 28 member states, 19 
actually used this legislation, including some parts of the UK, which indicates that for those 
who are willing to correctly follow on a scientific basis the approved safe products for 
cultivation, they can do so. We were also considering and proposing the same approach for 
food and feed uses. Nevertheless, this is the proposal which is now in discussion, and we 
have a rather negative attitude in Parliament and we will see what the final position will be 
in the Council to this proposal. This is a little strange for us because we genuinely thought, as 
with cultivation, this could ease the procedure. I cannot say now about the result because 
the discussion in Council is not yet concluded.  

Q90  Lord Fox: Thank you for coming today, Dr Miko. You mentioned food and feed being in 
difficulty in terms of the opt-out. Insects are clearly not in food or feed, as I would regard 
them. Do you think they are potential candidates for this opt-out process? Do you think that 
would have a positive effect in moving towards some sort of implementation in disease 
control?  

Dr Ladislav Miko: Yes. I repeat that, as the Commission, we do not have any experience, so 
what I can give you is my personal assessment of the situation. For us, I think that the 
sensitivity of the GM process has a clear link to the food or the feed. When we speak about 
the particular case of insectsτif we do not speak about insects as a source of food or feed, 
but about their other usesτI expect that we would have fewer problems in the procedure, 
but we do not need to change or modify the existing legislative framework. I think we can go 
through, and I would not expect as many problems as we had with the food or feed-related 
applications.  

Lord FoxΥ Lƴ ȅƻǳǊ ƛƴǘǊƻŘǳŎǘƛƻƴ ȅƻǳ ǳǎŜŘ ǘƘŜ ǿƻǊŘ άŀƴƛƳŀƭǎέ ǘƘǊƻǳƎƘƻǳǘΣ ŀƴŘ ȅƻǳ ǎŜŜƳ ǘƻ 
have bundled everything into one classification of creature. Is there some merit for 
unbundling that? Where you have insects, which are clearly not part of the food and feed 
play or objective, is it beneficial to pull them out and have a separate classification rather 
than as animalsτas insects?  

Dr Ladislav Miko: Sorry, I am not sure if I understood your question.  

Lord Fox: You seem to have bundled everything that was not plants into animals. So you 
spoke of animals as a single classification rather than perhaps breaking that up into different 
uses and different objectives.  

Dr Ladislav Miko: Not really; sorry if I was not clear. We are analysing all non-plant issues, 
and what we can expect in the near future, and looking at how to deal with the potential 
applications which come from the non-plant side. Basically, it is looking at fish, insects and 
potentially other animals that could be genetically modified. According to these tests, we are 
convinced that the existing procedures and framework could work. We do not need to adapt 
any specifically for the animals. We wanted to be prepared in case we concluded there was a 
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need to change something, we needed to have some time to do so, but the conclusion was 
that we do not need to change the legal framework.  

Lord Fox: To be clear, if the insects are not regarded as food or feed, then there is more 
chance of the opt-out working in their favour?  

Dr Ladislav Miko: I would not say the opt-out, I would say the smooth application process. 
We do not need to opt out. Theoretically, when there is an application for insects not 
intended for food, I expect we will get the application filed with all the necessary 
information following the guidelines from EFSA. We will ask EFSA to assess all the existing 
ǊƛǎƪǎΣ ǿŜ ǿƛƭƭ ƎŜǘ 9C{!Ωǎ ƻpinion, go to the committee and vote on the approval process. I do 
not see, in any element of that, any particular problem or obstacle. My judgmentτof 
course, because we do not have the experienceτis that this process would be smoother and 
faster than the other processes because there is no link to food, which creates the 
ǎŜƴǎƛǘƛǾƛǘƛŜǎ ƛƴ ǎƻƳŜ ƳŜƳōŜǊ ǎǘŀǘŜǎΩ ǇƻǎƛǘƛƻƴǎΦ  

Duke of Montrose: Dr Miko, on this question about the need for an application, does this 
need to be made at a national level, or are you asking for researchers or companies to 
submit applications?  

Dr Ladislav Miko: It depends what you are speaking about. If we are in the phase of the 
scientific trials, then the application should be submitted to the national authority in the 
country where the trials are going to happen. If you are speaking about the approval of the 
genetic modification for use in the European Union, then the application should be 
submitted to the European Union and assessed by EFSA. 

Q91  Lord Hunt of Chesterton: There are a number of different models for the regulation of 
GMOs internationally. Canada regulates the products rather than the process, and therefore 
uses a different word. The G word, or the GMO word, makes life difficult, as you have 
explained. In fact, the House of Commons suggested using some other words, particularly 
for GMO insects. Do you have a view on that? Perhaps I may follow that up with another 
question. What research is the Commission sponsoring to clarify these issues? Research, 
presumably funded by you, will have some European acceptance. Is that in fact an important 
part of your strategy? The EU has its own laboratory at Ispra. Is it involved in helping to 
establish the best way forward for regulation?  

Dr Ladislav Miko: Yes. First, on the potential different types of approach to regulation, we 
do not think that changing the model from the European one would deliver a better result. 
We believe that the existing one is appropriate. We could discuss trait-based regulation, for 
example, as a model, or the model in Canada and other countries which includes the socio-
economic benefits as part of the assessment. Personally, I would expect that it will not 
change the pattern, because it is linked to the GM as such. Secondly, we will only extend a 
potential amount of the products which need to go into the approval process because we 
check nowτI am being very simplisticτonly if the GM application is as safe as its non-GM 
counterpart. When we vote for the trait-based regulation we will have to assess any result of 
the breeding which brings a new traitτbe it GM or notτso it will extend rather than limit 
the approval process, and we do not believe this will be helpful for the process.  

Regarding the research in the Commission, I have to say that we have very limited capacity 
ourselves to do the research. Obviously we have our Joint Research Centre, which also looks 
at the GM issues, but it is rather more about the needs of regulation. For example, methods 



European Commission ς Oral evidence (QQ 87-99) 

102 

of assessment or methods of detection of GMs help us to select the ones which could be 
broadly used in the European context in a harmonised way. They do not do the GM research 
per se. We finance the GM research within the rather large amounts of moneys that are 
distributed to the European researchers via DG Research and Innovation. I am aware that 
there are some projects which allow for researching genetic modifications, but this is 
support to science in general. It is usually not a concrete question to be answered, but rather 
support for the new trends in genetic modification to support the innovation process. I do 
not have with me an overview of the projects, but if you would be interested in that, I would 
recommend either to go to DG Research colleagues or, alternatively, we can provide you 
with a written overview of the projects relevant to GM in the last five years.  

Q92  The Chairman: That would be useful. Thank you. Could I follow up your reference to 
ǘƘŜ Wƻƛƴǘ wŜǎŜŀǊŎƘ /ŜƴǘǊŜΚ ²Ŝ ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ǘƘŜ Ww/Ωǎ LƴǎǘƛǘǳǘŜ ŦƻǊ tǊƻǎǇŜŎǘƛǾŜ 
Technological Studies in Seville hosts the European GMO Socio-Economics Bureau. Has this 
group considered GM insect technologies?  

Dr Ladislav Miko: I do not think that we had a particular assessment of any GM insects in 
socio-economic terms because basically it was always about the crops.  

The Chairman: What is the role of the European GMO Socio-Economics Bureau? How does it 
connect with the regulatory process, whether for crops or insects, or any other GM? What 
are its functions or benefits within the regulatory framework?  

Dr Ladislav Miko: If we are speaking directly about the approval procedure as such, there is 
no direct work by this bureau, but we have plenty of discussions with member states related 
to the potential benefits as, let us say, a counterweight to the potential risks. For that, we 
need to establish a capacity which will be able to analyse and provide us with quantified 
potential positive effects. In this sense, the bureau is delivering the information which is 
then used in our role as the risk manager, so when we then decide, and substantiate our 
decision, on the application before the final approval, we can use the results of their work. I 
would say that the bureau is not directly responsible for a better or worse result of the 
approval, but it is rather our tool to provide arguments on the positive socio-economic 
effects in particular decisions.  

The Chairman: One of the issues that has come up time and time again, as we have taken 
both written and oral evidence, is the need for an exchange of technical and scientific 
information regarding the socio-economic implications of GMOs, whether insects, crops, or 
anything else. We would be very interested to know whether you feel that this bureau could 
play an enhanced role. We know very little about it ourselves.  

Dr Ladislav Miko: It is quite difficult for me to judge, to be honest. In my view, all the 
experience we have shows that the position of member states which are not supporting the 
GMs will not be dramatically changed by any socio-economic analysis. I may be wrong, but 
this is my opinion. It is rather useful for us because we need to communicate broadly with 
the public, and with the scientific community, and we need to provide information because, 
as I said, every decision in the end is a decision by the Commission, because there is no 
opinion. We need to show the reasons for that because the issue of the socio-economic 
impact is often raised in the vote as one of the reasons why member states abstain and do 
not provide an opinion, and we feel obliged to have this information in our communications. 
So, for that reason, it is helpful. I do not believe that making it an obligatory part of the 
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procedure or the decision-making will dramatically change the patterns of the vote, because 
I do not think this is the major reason for it. I think that the data on the benefits are more or 
less highlighted quite well in the applications. The companies which come with applications 
try to show why they do it. We try to extend it and, with the help of the bureau, to analyse it 
in the European context, so we are able to answer some of the questions, but I do not 
believe the approval procedure would benefit if we add the socio-economic analysis as an 
additional step. It is rather the argumentaire for the final decision where we can use this 
information.  

The Chairman: That is helpful. Lord Fox, do you want to follow up or have you covered the 
point?  

Lord Fox: No, I think I have covered it. Thank you very much. 

Q93  Lord Patel: Dr Miko, I would like to explore with you the level of awareness in both the 
Government and the public of GM insect technology. What do you think shapes that view? 
Are the attitudes of the Governments of different EU countries being shaped by the attitude 
to GM crops? What do you think is the level of awareness of the different EU member 
states?  

Dr Ladislav Miko: First, I think you are right that the main debate, and the main source of 
the positions of the member states to GMs, is linked to food and feed, or the food chain, if 
you wish. I think this is the reason why the crops are treated as they are. Personally, I do not 
think there is a broad awareness about the non-food/feed insect GM technology within 
Europe. I think most of the public have no clue that something like that exists. If we are to 
get any application we will have to invest, and I assume the companies developing these 
methodologies will also have to invest, in communication of this tool. I am reluctantly more 
optimisticτI do not want to wait because it is difficult to predict with that technologyτ
because we have very clearly seen that the other GMs which are not related to food do not 
have particular problems going through the system. If we are speaking about the medicines 
based on GM technology, for example, they go through quickly. There is support. We do not 
have any problems with that. If it is not food, there is a broad acceptance. If it is well 
presented and communicatedτand here we are speaking, and are very well informed, 
about the plant protection use of GM insectsτI would be rather optimistic about the result.  

Lord Patel: Is there not a riskτand you had a good example with GM medicines where GM 
medicine applications are controlled and regulated by the Medicines Regulatory Authorityτ
that in this case any applications related to GM insects will go to the GM authority, which 
mainly concerns itself with the crops, and they would not understand the distinction, 
especially as there is, as you say, no awareness of the benefits of GM insect technology? 

Dr Ladislav Miko: I disagree slightly. Of course, there are different authorities deciding, and 
the problem is not in the authority but in the substance. When the issue is linked to food and 
feed, the member states and the public remain sensitive. Even if you consider distinguishing 
between pure food and feed uses and cultivation, there is a much more dramatic negative 
reaction when it is about cultivation, which means releasing GMs into the environment, 
compared with their use. GM feed in particular is so broadly used in Europe that, even if we 
have no opinion by the member states in the process, the usage of GM feed is accepted. 
Maybe there are one or two countries which do not use it broadly, but all the others use GM 
feed for their animals. As you can see, there is acceptance if there is a clear and beneficial 
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use. If we are able to communicate, together with the applicants and the scientists, that this 
is a tool for caring for plant health and is nothing to do with the food chain per se, the result 
should be easier to achieve.  

Lord Patel: Do you think that your evidence today and our inquiry are going to help raise 
awareness about GM-insect technologies?  

Dr Ladislav Miko: There is already quite a lot of information that we could use, but there is a 
question about the extent to which it is advisable to start this communication campaign 
before we have practical examples of applications. As I said at the beginning, this is very 
much a case-by-case issue, so we need to know the details of the application in order to 
communicate properly. What I see as a big risk is if we, let us say, communicate something in 
general and then the application is divergent in certain details from what we communicated 
before, it is highly sensitive and will be used against this communication. I think it is better to 
communicate on a concrete case, where we know all the details, and then we can cover all 
the questions related to this particular case.  

Q94  Lord Peston: Some of us regard the antipathy to GM crops as entirely irrational and not 
based on any evidence whatsoever. Is there any danger that this irrationality will spill over 
into the question of GM-modified insects, so that a life-saving strategyτadmittedly long 
termτwill be denied to those who need it most, namely those in the poorest countries in 
the world? Do you see this as a danger, or are you confident that it will not happen?  

Dr Ladislav Miko: To be very direct, I cannot exclude that because we have witnessed all 
kinds of abuse coming from Europe. I cannot say a priori that nobody will hijack GM insects 
within this discussion, but the probability for that is much lower than the issues related to 
food and feed.  

I also want to say that, yes, on one side it is clearly without scientific assessment, so we can 
say it is completely irrational, but we also have to admit that the legislation recognises what 
ŀǊŜ ŎŀƭƭŜŘ άƻǘƘŜǊ ƭŜƎƛǘƛƳŀǘŜ ŦŀŎǘƻǊǎέΣ ǎƻ ǿŜ ǎƘƻǳƭŘ ŀŘƳƛǘ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ƛǎǎǳŜǎ ƻǘƘŜǊ ǘƘŀƴ 
science which should be taken into account, because this is required by the legal framework. 
We cannot blankly deny it if someone is raising these issues. We have to assess carefully 
each of them and address them. Obviously, if you have reasons like culture, tradition or 
religion, et cetera, these are areas which are very difficult to assess by scientific methods. As 
the legislation recognises that such reasons could exist, we cannot avoid discussing these 
issues.  

Q95  Baroness Manningham-Buller: Dr Miko, thank you for helping us on these issues. 
Perhaps I may recap some of the things you said. I think you said that you thought there 
would be less of a problem in this area than in the crop area, and that if the benefits were 
clear, you have some optimism. But you then went on to say that it was up to the companies 
which might wish to use this technology to communicate that. At the same time, you felt 
you could only communicate if you had a specific application to deal with. In our 
recommendations, which we are going to discuss later, we want to think about how we can 
resolve these slƛƎƘǘƭȅ ŎƻƴŦƭƛŎǘƛƴƎ ǇǊƻōƭŜƳǎΦ /ƻǳƭŘ ǘƘŜ 9ǳǊƻǇŜŀƴ !ŎŀŘŜƳƛŜǎΩ {ŎƛŜƴŎŜ !ŘǾƛǎƻǊȅ 
Council be of value in beginning to facilitate these conversations with member states to 
improve public understanding of the benefits of this technology? What do you think about 
that?  
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Dr Ladislav Miko: Obviously, we believe that this is one of the ways. It is nevertheless 
another issue which we have tried. We have already organised several eventsτworkshops, 
conferencesτof broad or narrow audiences with the member states, relevant industries and 
relevant NGOs, to discuss these issues. I have to say that it has had some effect, but it is a 
very lengthy process, very burdensome and also capacity consuming. Nevertheless, in my 
view, the opt-out as regards cultivation would not have been finally accepted and adopted 
without that process, where we pushed people around the table and we brought all the 
evidence together. We had a discussion and we were trying to answer all the questions 
related to thatτon the one side, scientific, and on the other, procedural. After that, I would 
say that there was a better feeling by the participating bodies that things can move forward. 
In my view, it makes sense to invest in discussion, awareness-raising and communication. It 
should be very well structuredτand this will look a little controversial from what I said 
beforeτand when you have a discussion, it is better to have a discussion about the general 
elements which are questioned rather than a concrete application, because in a concrete 
application you have pre-set positions of the players and they usually have very little space 
to debate. When you discuss the issue per se, there is more willingness and acceptance of 
the arguments.  

When we come to a new area, for example GM insects for plant health, we need to explain 
what it is in general, and that could be done also in the way you describe, but we need to 
use a concrete proposal as an example to answer more detailed questions if they come. Yes, 
in principle, it is beneficial, but we only have a certain capacity to do it.  

Last years, at the request of our Commissioner, who was very keen to go for the discussions, 
we organised three events. To organise three events, from our point of view, is an overload, 
and we were overworked and at the limits of what we could do. That is why I say it is also for 
member states, industry and business operators to contribute to that.  

Baroness Manningham-Buller: Can I make one observation, Dr Miko, and ask you one final 
question? I think you have touched on my observation. There is an argument that you 
prepare people to think about these issues before there is a specific application, so that 
there is plenty of time to think through the principles. You seem to be saying that you 
cannot have these debates very easily without a specific application. Is that really what you 
are saying?  

Dr Ladislav Miko: Sorry, the point is what we want to communicate. It is relatively easy to 
communicate the general principles. We could have a GM application that is not food or 
feed related, which falls, nevertheless, within the framework of our legislation, and we can 
communicate why it is good, and whether or not there are potential risks. We can do that. If 
we do not know enough about a concrete application, we will not be able to have the 
discussion, or to answer concrete questions.  

aȅ ƧǳŘƎƳŜƴǘ ƛǎ ǘƘŀǘ ƛǘ ǿƛƭƭ ƴƻǘ ōŜ ƘŜƭǇŦǳƭ ōŜŎŀǳǎŜ ƛƴ ǎǳŎƘ ŀ ŘƛǎŎǳǎǎƛƻƴ ǇŜƻǇƭŜ ǿƛƭƭ ǎŀȅΣ άLƴ 
ƎŜƴŜǊŀƭ ƛǘΩǎ ŦƛƴŜ ōǳǘ ǘƘŜ ŘŜǾƛƭ ƛǎ ƛƴ ǘƘŜ ŘŜǘŀƛƭΦ {ƻ ǳƴƭŜǎǎ ǿŜ ƪƴƻǿ ŜȄŀŎǘƭȅ ǿƘŀǘ ȅƻǳ ŀǊŜ 
proposing, we cannot actually ǘŜƭƭ ȅƻǳ ƻǳǊ ǾƛŜǿέΦ Lƴ ǘƘŀǘ ǎŜƴǎŜΣ ǿŜ ƴŜŜŘ ǘƻ ƘŀǾŜ ŀ ŎƻƴŎǊŜǘŜ 
application in order to be more detailed in the answers. If a campaign is needed to introduce 
the technology per se, that could be done in general, but I do not think that it will be helpful 
if it is us who starts with that. I think we need to be able to answer the questions and that is 
not possible without an application.  
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Baroness Manningham-Buller: You said that in the last years you have had some of these 
debates and meetings, which had been quite resource intensive, so you saw some value in 
them without having a specific application. Do you plan to have any more next year?  

Dr Ladislav Miko: These discussions were only about crops and the problems which were 
repeatedly raised where we had divergent rules, so it was about how the risk assessment is 
done, how it is communicated and how the risk management is done. We had a very clear 
scope for the discussion and experience from the concrete cases, so we could answer the 
questions from experience.  

Q96  Lord Hunt of Chesterton: I want to ask you a question about Europe and the rest of the 
world, because of the frustration felt by some groups that there is no research involving 
GMOs in other countries, for example in Brazil. What is the policy of the European Union? 
The EU is a major international player in diplomacy. In some senses, will you be encouraging 
the application of EU research in other parts of the world where there is not this problem of 
regulation? In particular, how is the EU working on this with the main United Nations 
agenciesτthe Food and Agriculture Organization and the World Health Organizationτ
ōŜŎŀǳǎŜ L ōŜƭƛŜǾŜ ǘƘŜȅ ǊŜǎǇŜŎǘ ǾŜǊȅ ƳǳŎƘ ǘƘŜ 9¦Ωǎ ǿƻǊƪΦ CƛƴŀƭƭȅΣ ƛǘ ǎŜŜƳǎ ǘƻ ƳŜ ǘƘŀǘ ƛŦ ǿŜ 
can get international projects working, then that may be one of the ways of educating or 
explaining to European politicians and groups the value of this approach.  

Dr Ladislav Miko: First of all, we generally follow the line of supporting any pro-export 
activities. This is not excluding anything, including potential GM products produced in 
Europe. The difficulty is that we can export our science, but we can hardly export our 
produce, because there is no GM produce in Europe, except in the area of medicines. In 
general terms, my answer would be yes.  

We also have very close contact and collaboration with international agencies and bodies. 
The discussion usually comes back to the situation in the European Union and how we can 
speed up our procedures, rather than about the limits of our export of science results or 
technologies outside. I do not see any problem. It was not raised as a problem and I do not 
think there is a difficulty there.  

If you ask about the active promotion of concrete science results, we do not have a 
mechanism to do so. At the moment, when it comes to the application, and if it is part of the 
exportτand obviously I can only speak for the food and feed areaτwe are prepared to do 
whatever we can for the promotion of European products.  

I have one comment on countries such as Brazil, China, India and others. One of the 
elements of why GM is so broadly accepted is the dramatic change which has happened in 
the last two decades through the introduction of GM technology there. It was one of the 
tools which contributed dramatically to solving poverty issues, securing food for the poor 
people in these countries, and also providing job opportunities. It is connected with a very 
well-perceived, immediate, positive effect by many people. Therefore, the general 
atmosphere in the acceptance of GM is much broader because the people have witnessed 
themselves the positive effects.  

One element of the European reality, and I am speaking about food and feed now because it 
is one food chain, is that people do not see the needτand now I am speaking in generalτ
because they do not have the feeling that we have a problem with the production of the 
very broad variety of different foods, et cetera.  
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One of the ideas we have been developing in the last few years is to find the arguments 
which will show those European citizens who are, let us say, doubtful or do not want GM, 
the concrete benefits that they could bring to them. Generally speaking, you can imagine 
people going to the supermarket and having two products which are declared by the 
regulatory systems as the same. One is GM and one is non-GM. What is the reason for 
ŀƴȅƻƴŜ ǘƻ Ǉŀȅ ŦƻǊ ǘƘŜ Da ǇǊƻŘǳŎǘ ƛŦ ǘƘŜȅ ƘŜŀǊ ŦǊƻƳ ǇŀǊǘǎ ƻŦ ǎƻŎƛŜǘȅΣ ά²Ƙƻ ƪƴƻǿǎ ǿƘŀǘ ǘƘŜ 
ǇǊƻōƭŜƳ ƛǎΚ ²Ŝ ŘƻƴΩǘ ōŜƭƛŜǾŜ ǘƘŜǊŜΩǎ ŀ ǎȅǎǘŜƳέτblah, blah, blahτand the authorities say, 
ά!ŎǘǳŀƭƭȅΣ ƛǘ ƛǎ ǘƘŜ ǎŀƳŜέΣ ǎƻ ǘƘŜȅ ǎŀȅΣ άhƪŀȅΣ ƛŦ ƛǘΩǎ ǘƘŜ ǎŀƳŜΣ LΩƭƭ ǘŀƪŜ ǘƘŜ ƻƴŜ L ƪƴƻǿΦ L ŘƻƴΩǘ 
ƘŀǾŜ ŀ ǊŜŀǎƻƴ ǘƻ Ǝƻ ŦƻǊ ǘƘŜ DaέΦ L ǘƘƛƴƪ ǘƘƛǎ ŜŦŦŜŎǘτwhich I have not described very well but 
I hope you understand what I meanτis here, and there is not a push from society for these 
technologies, which could indeed save many people in the developing world, could help 
many businesses, and jobs, et cetera. There is no question about that, but the perception in 
the European public is not like that in many places, although not everywhere.  

Q97  Lord Fox: You have talked about the need for a concrete example in order to start the 
process of communicating. There is credible evidence, from what we have received from 
other speakers here, that the scientific community is put off from going through the process 
of the member states giving no opinion, the Commission then punting it back, and it going 
round in circles, so you are almost in a catch-22 situation. What message do you think the 
current process sends to researchers in this area? Also, it has not been clear in anything you 
have said, and that is because we have not asked, whether you value this research? Is this 
something that you think we should lead on? How is the regulatory process helping the 
objective of delivering leadership?  

Dr Ladislav Miko: Absolutely not, sorry. I was concentrating on explaining our regulatory 
role. As I said at the very beginning, we are very supportive of anything which can contribute 
to innovation efforts in the European periphery, and GM is clearly the road to that. Yes we 
do value, obviously, the new applications. If you ask me, I am a biologist and an entomologist 
by education, and I found this application to be a very smart and very good solution, which 
has very close to zero risks. If I may assess itτand I am not the one who has to assess itτit is 
very low risk and has very good benefits. It is a very smart and very good approach, which I 
really think should be supported. It will have another side effect because we will need to use 
fewer chemicals to address the same problems, et cetera. There is no question that this is a 
very positive idea.  

You mentioned that sometimes we are in a kind of catch-22. It is difficult for me to judge 
because we have not had, I repeat, a single application for GM insects in our system. I do not 
think it will be the case here. I think it will be fairly simply processed and adopted once we 
get it, with of course the required information which is given in the guidance from the EFSA. 
You referred to the process in Spain with the trial. This is very difficult for me to comment on 
because I do not know the details. I know that there was a demand for additional scientific 
information and the company decided to gather this information throughout one or two 
seasons, so it was a reasonable load and timeline. There was additional information 
provided and then the conditions, which had been set up by the national bodyτand I do not 
know the details of whyτwere so difficult for the company that, instead of getting an 
inconclusive or negative opinion, they would rather withdraw. This is my information, but I 
do not know the details about that. So, it is difficult for me to comment.  
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Q98  Duke of Montrose: Dr Miko, your recommendations appear to be that you want 
specific applications either from companies or countries on particular issues. There is a 
whole European issue, and I do not know whether Europe has a body that looks into this 
whole question of the vectors of diseases, a great many of which are insects. We have had 
some fairly disastrous examples of diseases being carried across Europe. Will Europe be 
looking at overall research and control on that aspect?  

Dr Ladislav Miko: Yes. This is broadening the scope of the discussion, but, yes, we should 
address it. In my view, we are now in the process of addressing the crisis preparedness of 
the European Union in relation to potential harmful organisms coming into both the animal 
and plant health areas, and here we are not speaking only about food. Indeed, we are now 
concluding that the risks, especially in plant protection, are growing, and we can expect 
more and more dramatic impacts, which are also linked to climate change, globalisation of 
trade, more goods being moved, et cetera. In that sense, we started already with an 
information campaign that we need to increase our ability to deal with a potential crisis in 
that area. It is not specific to GM, but indeed you are right, the GM solution could be 
presented and promoted here as one of the elegant solutions for cases where insects are 
vectors. That is true and we can include it in this discussion. We are just at the start of this 
campaign, of this work, so there is no problem including this example as one of the modern 
tools on how to address the problem.  

Q99  The Chairman: Could I put a last question to you? I think we have recognised that the 
burden of insect-borne diseases falls particularly on low and middle-income countries. That 
is the nature of dengue fever, malaria and much else. In answer to Baroness Manningham-
Buller, you explained how you had the capacity to structure dialogues with participating 
bodies. Would this include the potential beneficiaries of these lower and middle-income 
countries? After all, it seems that there is a disparity. Much of the excellent research in this 
field comes from North America and Europe, and the beneficiaries will be in other countries, 
so there is a need to have continuity between research workers and potential beneficiaries, 
if there are to be any. Do you think, were you to be able to structure a dialogue, you will be 
able to involve such potential beneficiaries? Could I also ask, just to be quite clearτand I 
may have missed the pointτwhen you set up these dialogues and the discussions, who 
owns the discussion in Europe? Which body are we talking about?  

Dr Ladislav Miko: May I start from the end? The discussions were organised by the 
Commission at the initiative of our Commissioner. We invited all interested parties to these 
ŘƛǎŎǳǎǎƛƻƴǎΥ ōǳǎƛƴŜǎǎŜǎΣ ƳŜƳōŜǊ ǎǘŀǘŜǎΩ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴǎΣ ƳŜƳōŜǊ ǎǘŀǘŜǎΩ ōƻŘƛŜǎ ŀƴŘ ŎƛǾƛŎ 
society, represented by NGOs or different organisations. We usually also have the 
international bodies present, by the way.  

This brings me to the first part of your question. It is very difficult to structure this dialogue 
individually with all potential partners. We collaborate quite closely with international 
organisations such as the OECD, FAO or specialised expert bodies, such as the OIE or the 
Codex Alimentarius, where we are trying to present and promote solutions which have been 
found or born in Europe.  

Within the activities at this international level, we communicate and propagate European 
solutions. I am not awareτwhich does not mean it does not happenτof particular meetings 
addressing the concrete beneficiaries in the different regions of the world. Apart from one 
thing, we have a system called Better Training for Safer FoodτBTSFτwhere we invest quite 
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a significant amount of money in addressing the problems at source. We send in our experts 
and we teach, train and pass information to the regions of the world where there is a 
problem, either a problem for the locals or the problem of the food which is later exported 
to the European Union, because that was the reason we established that. This is a 
mechanism by which we can pass the information and communicate with the potential 
beneficiaries, and we are using it to the extent we are able to. There is quite a 
comprehensive budget for that and, as I said, our inspectors and experts from the EU level, 
but also from the national level, are part of these BTSF activities throughout the world. In 
different parts of the world we have quite a comprehensive amount of these efforts.  

The Chairman: We said that we hoped to have you available to help us for an hour and we 
have taken an hour of your time. We are most grateful. We have run out of questions on this 
end. You have very kindly said that you will send us some further information on an 
overview of GM science, particularly the research over the last five years and, if you could 
send us that information, we would be enormously grateful for that. We will read the record 
in order to pick up any other points. You will get a copy of the transcript in case any minor 
corrections are required because our transcript is incorrect in any respect. On behalf of the 
Committee, thank you for being so forthcoming with us today. It has been most helpful to 
us.  

Dr Ladislav Miko: Thank you very much. Obviously, we will provide you with the material as 
discussed. I hope I was able to help you and to elucidate some of the issues which are 
relevant to our work in the GM area. Thank you very much for the invitation.  

The Chairman: Thank you.   
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Bill and Melinda Gates Foundation ς Written evidence (GMI0027) 
 
Evidence Submitted by Fil Randazzo, Ph.D., and Dan Strickman, Ph.D. 
 
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?  
 
In theory, any of the vector-borne diseases principally transmitted by one or a few vector 
species could be addressed with this technology. Important examples include malaria in 
sub-Saharan Africa, visceral leishmaniasis in northeastern India, and the complex of 
viruses transmitted by Aedes aegypti (yellow fever, chikungunya, and dengue). The UK 
currently has very little risk of human vector-borne disease and no GM vector control 
program is contemplated for Britain. Historically, malaria was a problem in southeastern 
England and animal diseases like bluetongue virus are a current threat. With global 
warming, increased international trade, and increased international travel, new threats 
could emerge in the future. 

 
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?  
 
GM insects could be a good solution for livestock and non-indigenous crop pests. For 
example, the New World screwworm fly is a terrible pest of cattle, but it has been 
eradicated from North and Central America by the use of sterile males. An infestation in 
Libya in the 1980s was eliminated with the same technology. Current efforts are under 
way to refine that technology through the use of GM screwworms that produce only 
males when tetracycline is withdrawn from their diets. A similar strategy is being 
developed for various species of fruit flies that are important invasive pests 
(Mediterranean fruit fly, Mexican fruit fly, etc.). In Europe, the principal livestock pests 
are stable flies and horn flies, the latter species involved in spreading entertoxigenic E. 
coli to cattle in systemic infections that create a food safety threat. These two species of 
flies reduce productivity of cattle even when no pathogen is involved. A sterile male or 
gene drive approach to control in Europe would lower costs of production. 
Ceratopogonid flies (biting midges) transmit bluetongue and Schmallenberg viruses to 
livestock in Europe; however, these flies are so numerous and periodic that it is hard to 
imagine using either sterile male or gene drive mechanisms against them. There are 
many crop pests in Europe, but some of the principal invasive ones are the Colorado 
potato beetle, the western corn rootworm, the tarnished plant bug, and the Olive fruit 
fly.  
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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 
approaches be complementary to existing Integrated Pest Management (IPM) 
programmes?  
 
Biological control is likely to work well against non-indigenous crop pests, though 
regulatory hurdles in Europe currently make their application difficult. In some ways, a 
GM approach could be safer and more precise than other methods, particularly broad-
spectrum insecticides. With improvements in technology, development of GM 
approaches for invasive insects might be much faster than the 10-15 years typically 
required to develop and prove safety of biological control agents. Classical biological 
control, in which a natural enemy reproduces on its own and maintains control, has not 
been as successful against veterinary pests as it has against crop pests. For example, 
although biological control agents for flies are commonly sold for, and applied to, 
concentrated sites like chicken operations, they tend not to maintain themselves. GM 
approaches can be designed to overcome some of the limitations of biologic control. 
These include faster dispersal within populations and the capacity to sustain themselves 
over longer periods of time. 

 
4. How appropriate are current 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?  
 
9ǳǊƻǇŜŀƴ ǊŜƎǳƭŀǘƛƻƴǎ ƻƴ Da ƛƴǎŜŎǘǎ ǊŜŦƭŜŎǘ ǘƘŜ 9ǳǊƻǇŜŀƴ ǇǳōƭƛŎΩǎ ƎŜƴŜǊŀƭ ŘƛǎǘǊǳǎǘ ƻŦ 
GMOs and are perhaps more restrictive than would be warranted based solely on risk 
profile.  For example, GM sterile males from colonies that produce only males are 
unlikely to persist in any way, since they immediately cease reproduction. Such strategies 
are inherently safe and the real technical issues have to do with practicality and 
effectiveness.  A more useful framework might be to regulate the technology on the 
basis of the proposed product, and the risk/benefit profile of that specific product, rather 
than focusing primarily on the GM aspects. 

 
5. Do the World Health Organization (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?  
 
See 4. The WHO guidance describes best practices intended to foster quality and 
consistency in the processes for testing and regulating new genetic technologies, but was 
not meant to serve as the basis of a regulatory framework. The guidance reviews existing 
regulatory frameworks that are relevant to GM insects. Ideally, the regulatory framework 
for GM insects would look a lot like that for biological control agents. Resistance has not 
been observed to the sterile male technique; however, that is not to say it could never 
occur.  The possibility of emerging resistance to GM insects is similar to that for other 
types of products, such as drugs and insecticides, and can be managed in similar ways.  
These would include quality control of released insects and monitoring of target 
populations, development of combination strategies such as application of GM insects in 
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combination with other vector/pest control methods, and continuing research to 
develop next generation products that could be made available if resistance is detected.   

 
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 ecological risks and human benefits that might arise from the application of gene 
drive techniques to population replacement approaches be assessed? 
 
The best framework would look at risk/benefit, rather than just risk, as is currently the 
framework in Europe. Risk is never zero, but many of the GM approaches have very low 
risk compared to a huge benefit.  

 
7. How is research into the development of GM insects currently funded? Are there 

opportunities to attract more private investment into this area?  
 
Research comprises only a minor portion of total funding for malaria. The G-Finder public 
search tool provides access to publicly available information on research funding for 
neglected diseases.59  According to this source, approximately $549 million was spent 
globally on malaria research by all sectors in 2013. Of this, slightly less than $21 million 
supported research on biological products for vector control, the category containing 
GM mosquitoes.   

 
Well over half the 2013 funding for biological products came from philanthropic sources 
and no private sector funding was identified for malaria. At this time, the 
commercialization potential for GM mosquitoes intended to control malaria transmission 
in disease endemic countries is uncertain and research on such products is being pursued 
as a public good.  Public recognition by the Government of the potential health benefits 
of GM mosquitoes for malaria control nevertheless could provide an important boost for 
this research by attracting additional funding and enhancing public acceptance. 

 
October 2015 
 
 
 

                                            
59 https://gfinder.policycures.org/PublicSearchTool/  

https://gfinder.policycures.org/PublicSearchTool/
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Government ς The Department of Environment, Food and Rural Affairs 
(Defra) and the Department for Business, Innovation and Skills (BIS) ς Written 
evidence (GMI0022) 
 
Introduction 
 
1.  This is a joint submission by Defra and BIS as the two Government departments most 
directly involved with issues relating to the potential release of GM insects.  Defra is the UK 
competent authority for the EU legislation that governs the release of GM organisms, 
ƛƴŎƭǳŘƛƴƎ ƛƴǎŜŎǘǎΣ ƛƴǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ  .L{Ω ƛƴǘŜǊŜǎǘ ƛǎ ŀǎ ǘƘŜ ŘŜǇŀǊǘƳŜƴǘ ǘƘŀǘ ƭŜŀŘǎ ƛƴ 
promoting UK excellence in, and economic growth from, science and technology, including 
its role as funder of the research councils and sponsor of the Sciencewise programme.  The 
devolved administrations in Wales, Scotland and Northern Ireland are responsible for policy 
in relation to the possible release of GM insects in their own territory.  This response to the 
call for ǿǊƛǘǘŜƴ ŜǾƛŘŜƴŎŜ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ǉǳŜǎǘƛƻƴǎ ƻƴ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴ ŀƴŘ Ǌƛǎƪ 
assessment of GM insects, and on research funding. 
 
How appropriate are current EU and UK GMO 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? 
 
2.  As the Committee has noted the release of GM insects is regulated by means of EU 
Directive 2001/18/EC, which deals with the deliberate release into the environment of all 
genetically modified plants, animals or other organisms60.  Complementary domestic 
legislation provides for the Directive to be implemented in the UK61, but does not add 
anything significant to the controls as agreed at EU level.  The requirements of the Directive 
focus on ensuring that GMOs will only be authorised for release if they do not pose a risk to 
human health or the environment.  The key stipulation therefore is for any proposed release 
of a GMO, whether for research or commercial marketing, to be subject to a robust risk 
assessment.  The criteria and evidence requirements for this are set out in the Directive.  In 
broad terms, applicants for GMO release approval have to provide a relevant dossier of risk 
assessment evidence which is then evaluated by independent scientists62.  Decisions on 
whether to authorise the release of GMOs for any purpose other than placing on the market 

                                            
60 There is also an EU Regulation (No 1946/2003) on the transboundary movement of GM organisms, providing 
for implementation of the Cartagena Protocol on Biosafety to the Convention on Biological Diversity.  Broadly, 
this aims to ensure there is prior informed consent before a GMO is exported from one country to another, 
including in the case of GM insects.  In addition, there is a separate EU and UK control regime for the contained 
use of GM organisms, for which the lead UK authority is the Health and Safety Executive.  The key EU legislation 
for this is Directive 2009/41/EC.      
61 The Environmental Protection Act 1990, supplemented by the Genetically Modified Organisms (Deliberate 
Release) Regulations 2002 in relation to England, and equivalent statutory instruments in respect of Wales, 
Scotland and Northern Ireland.      
62 In the UK the Advisory Committee on Releases to the Environment advises Ministers on the environmental 
safety of GMOs, while the European Food Safety Authority oversees the GMO evaluation process at EU level. 
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(e.g. research trials) are taken at national level63, while decisions on the marketing of GMOs 
as products are taken at EU level64.   
 
3. To date no applications have been made to release GM insects in the UK for research 
purposes, and Defra is not aware of any prospective applications that might be submitted in 
the foreseeable future.  Across the EU as a whole there has only been one recent application 
for a trial release of GM insects in Spain65, currently being considered by the Spanish 
authorities.  No applications have been made or are expected in anything other than the 
longer term for approval to place a GM insect on the EU market. 
 
4. The UK has not therefore had any practical experience with the operation of the 
GMO regime in relation to the release of GM insects.  In principle, however, Defra considers 
that if applied pragmatically there is no reason why the EU rules as written should not 
enable sensible regulatory decisions to be made.  Defra would therefore expect to be able to 
reach a sound, science-based decision should an application be made to conduct GM insect 
research trials in England.  Although EU Directive 2001/18/EC was drawn up mainly with GM 
crops in mind, the general principles that it enshrines for the risk assessment and effective 
oversight of GMO releases are equally applicable for GM plants or animals, and the regime 
should have sufficient flexibility to be able to address any specific issues that may arise for a 
particular type or class of GMO on a case-by-case basis. 
 
5. The experience in the EU to date on the commercial planting of GM crops indicates 
that political pressure from some Member States hampers the operation of the GMO 
regime. A significant number of Member States oppose the growing of GM crops and do not 
want EU regulatory decisions to be taken solely on the outcome of a science-based risk 
assessment, even though that is what the agreed Directive requires.  It is not clear whether 
the Member States that oppose GM crop cultivation would also be against EU authorisations 
to release GM insects.  Their outlook might depend on the particular characteristics of the 
GM insect in question (e.g. is it for human disease control or agricultural pest control, or 
would its release inherently be confined to only a part of the EU?).  If several Member States 
were to adopt a policy of generally opposing the use of GM insects, then the problems that 
have been experienced reaching EU decisions on GM crops could also apply in the case of 
insects.  The UK Government will continue to argue for the EU regime to operate as it should 
for all types of GMO, with a science-based risk assessment process that avoids unnecessary 
burdens on applicants, and a decision-making procedure that does not suffer from 
unjustified delays. 
 
6. As noted, EU Directive 2001/18/EC requires regulatory decisions to be based on an 
assessment of potential safety risks.  There is no provision for potential benefits to be taken 
into account as part of the formal decision-making process.  There is an argument that 
benefits should be considered. However, it is unlikely that such a change could be agreed 
                                            
63 By Defra in respect of a proposed release in England, and the Devolved Administrations for Wales, Scotland 
or Northern Ireland for a proposed release in their territory.   
64 The EU decision-making process usually involves the Member States voting on a proposal from the European 
Commission as to whether or not the GMO in question should be authorised, with the outcome determined on 
the basis of a qualified-majority voting system.  
65 GM olive flies developed by the UK company Oxitec Ltd as a potential means of reducing the population of 
this agricultural pest insect. 
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and there would be difficulties in establishing such a test and ensuring it did not dilute the 
environmental assessment currently in place.  
 
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 
ecological risks and human benefits that might arise from the application of gene drive 
techniques to population replacement approaches be assessed? 
 
7. Ministers would receive independent scientific advice on the risk assessment of 
applications to release GM insects from the Advisory Committee on Release to the 
9ƴǾƛǊƻƴƳŜƴǘΦ  !/w9 ƛǎ ŀƭǎƻ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ Ŏŀƭƭ ŦƻǊ ŜǾƛŘŜƴŎŜ ǘƻ ƎƛǾŜ ƛǘǎ ƻǿƴ 
views on the regulation and risk assessment of GM insects, including the EFSA and WHO 
guidelines.                      
 
How is research into the development of GM insects currently funded? Are there 
opportunities to attract more private investment into this area? 
 
8.  Over £55.7m66 of public funding for research on GM insects has previously been 
provided by the Biotechnology and Biological Sciences Research Council (BBSRC), the Natural 
Environment Research Council (NERC), the former Technology Strategy Board (now Innovate 
UK) and the Medical Research Council, all of which are public bodies sponsored by BIS but 
operating with independence.  The Haldane principle governs how this funding is allocated, 
with independent peer review and expert assessment determining which projects should be 
funded.  Innovate UK and Research Councils UK (on behalf of BBSRC, NERC and MRC) will be 
ǊŜǎǇƻƴŘƛƴƎ ǎŜǇŀǊŀǘŜƭȅ ǘƻ ǘƘŜ ŎƻƳƳƛǘǘŜŜΩǎ Ŏŀƭƭ ŦƻǊ ŜǾƛŘŜƴŎŜΦ 
 
Given the possible health benefits of GM insects, should the Government be funding their 
commercialisation?  Would this result in a conflict of interest with regard to the regulation 
of releases? If so, how might this be managed? 
 
9. As the relevant regulatory authority for England, Defra does not foresee any 
significant problem as regards a potential conflict of interest should it be decided in future to 
sponsor the use of GM insects.  There is a distinct, legally-specified process for reaching 
decisions on the release of GMOs, which operates on its own terms without reference to any 
wider considerations.  It is moreover an open and transparent process, with opportunities 
for the public to submit comments on any applications for approval.  
 
How can the gap between regulatory approaches and public concerns over GMOs be 
ŀŘŘǊŜǎǎŜŘΚ Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ ²Ƙŀǘ ŀǊŜ ǘƘŜ ŎǊƛǘƛŎŀƭ 
factors in effective public engagement from lab to final release?  
 
10. Government, through the Research Councils, is supportive of a responsible 
innovation approach to the development of new technologies.  The submission being made 
to the Committee by RCUK will provide further detail on this point.  
 
                                            
66 This figure was amended on 9 October. The original submission had given an incorrect figure. 
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Examination of Witnesses 

Mr George Eustice MP, Minister of State for Farming, Food and the Marine Environment, 
Department of the Environment, Food and Rural Affairs (Defra), and Mr George Freeman 
MP, Parliamentary Under-Secretary of State for Life Sciences, Department for Business, 
Innovation and Skills (BIS) and the Department of Health (DH) 

 

Q75  The Chairman: Welcome, Ministers. We are grateful to you for joining us this morning. 
We are nearly coming to the end of our inquiry into genetically modified insects and the 
potential for this new technology and the regulatory background to it. We are being 
broadcast by the web cameras, so I should warn you of that. Would you like to introduce 
yourselves for the record and, if you would like to make an introductory statement, please 
feel free to do so?  

Mr Freeman: Thank you, Lord Selborne, and the Committee, for the invitation. I am George 
Freeman, Minister for Life Sciences at the Department for Business, Innovation and Skills and 
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the Department of Health. As well as my core job, which is focusing on developing our UK 
infrastructure for medical innovation, the Prime Minister has asked me also to support the 
policy framework at the Department for Business, Innovation and Skills for the bioeconomy, 
for the appliance of bioscience and for industrial biotech more broadly with Jo Johnson, the 
Science Minister. We are actively looking at ways in which we can support the UK leadership 
in that rapidly growing global field of the appliance of bioscience particularly in food, 
medicine and energy, and in industrial biotechnology more generally. We have a range of 
programmes at BIS for supporting it, which no doubt we will touch on. As the BIS Minister 
responsible for the agri-tech strategy working with George, as Minister at Defra, I am leading 
the work at BIS on supporting the deep science for 21st-century agriculture to help British 
farmers produce more from less and to help Britain export that technology to help emerging 
markets. 

I would just say on this issueτGeorge will lead on the regulation, because that is a Defra 
functionτthat genomics and genetics are playing an increasingly transformational role in 
biomedicine but also in energy and agriculture. The UK is a global leader in the study of 
genetics and the study of how we can harness genetics for clinical as well as agricultural and 
other industrial benefits. Crucial to that is making sure that we support the raising of 
sufficient funds to support the science base and to build an ecosystem in which that science 
can support emerging companies and support emerging technologies with existing 
companies, and to make sure that we get the international framework right. We see a huge 
opportunity for the UK to attract inward investment into our science base and to export that 
science expertise to support technologies around the world.  

The idea behind the agri-tech strategy is that as the world faces some pretty profound 
challenges to double food production on the same land area, BIS, working with Defra and 
DfID, has a key role to play in making sure that we are supporting those technologies for 
tomorrow. 

George is going to lead on the regulatory aspects, because they are a Defra function. On the 
medical sector, the genetic modification of insects, particularly the drosophila fruit fly, has 
been essential in some ground-breaking medical research. Last week I visited the MRC 
institute at Hammersmith, where the study of the drosophila fruit fly intestine and genomic 
and metabolic science is leading insights into human metabolic science as well. In the 
medical sphere, a lot of this work is completely accepted and the genetics of insects for 
research is crucial, although I appreciate that today we are talking about a particular aspect 
of that, which Defra leads on the regulation of. 

The Chairman: Thank you. Mr Eustice. 

Mr Eustice: I am George Eustice. I am the Minister for Farming, Fisheries and the Marine 
Environment. Also, as part of that, I lead on agri-tech, particularly regulation on pesticides 
and GM crops. When it comes to the EU regime on GM regulation, we do not think there is 
anything particularly wrong with the regime as written, but there is certainly a great deal 
wrong with the way it is implemented, in that if all member states followed the evidence 
and had a risk-based approach, there are actually lots of checks and balances in the system, 
but there is no reason why an application, if it were proved to be safe, should not proceed to 
commercial cultivation in a relatively straightforward way and in a relatively short 
timeframe. In practice, we have seen, frankly, political deadlock over the last 10 years 
between member states and an inability to get qualified majority voting to block cultivation, 
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or indeed to allow cultivation, and a feeling generally from the Commission that because this 
is such a divisive hot potato, there are usually lots of reasons to ask for more evidence and 
new reviews and for outdated information to be updated. So we tend to have applications 
that have been stuck in limboland in most cases for many, many years. We hope that the 
agreement reached last year on allowing national derogations for commercial cultivation 
might unblock that logjam and make other member states less inclined to try to block these 
cultivations so that we can allow member states that want to do the commercial cultivation 
of crops that are shown to be safe to do so.  

Finally, because the specifics of your inquiry are GM insects, which I think is a really 
interesting area, I should say that sterile insect techniques have been around since the 1940s 
and the process of radiating insects and releasing them is not new, but what is new is using 
GM technology to achieve the same result. It is encouraging that companies such as Oxitec, 
which is a UK company, are world leaders in this field. In principle, from a regulatory point of 
view, we do not see any reason why the GM process that exists for crops in the EU should 
not equally be applied to GM insects, were any such applications to come forward, but at 
the moment there is no indication of anybody wanting to do even field trials on GM insects 
in the UK or in the EU. 

The Chairman: No indeed, as we understand it.  

Q76  Lord Kakkar: I think, if I have understood it correctly from those opening statements, 
that the Government are strongly enthusiastic about the development of GM insect 
technologies.  

If I may move on from that first question, unless you disagree with that, do you think that 
independent scientific advice informs the UK Government position on these technologies, 
and if so how, and how you think independent scientific advice might better inform the 
European scenario that you have just described? 

Mr Eustice: In the UK, if we have an application from a company that wants to do field trials 
of particular GM technology, Defra is the lead competent authority that assesses the 
application. We would then go to ACREτthe Advisory Committee on Releases to the 
Environmentτwhich is an expert committee that has been established for many years now. 
They would carry out an assessment and actively peer review the science that a particular 
technology developer was bringing to the field and would make a recommendation to 
Ministers. As a general rule, we would follow that advice. In fact, I do not think there has 
been an instance yet where a Minister has gone against the advice of that expert committee.  

When it comes to the European Union, if you want to commercialise a crop so that we have 
control nationally on trials and to get commercialisation on an EU level, a developer would, 
for the sake of argument, come to the UK and we would then lead on risk assessing the 
commercialisation. Again, we would take advice from ACRE, our expert committee on that, 
and if we were satisfied that it was safe for commercialisation we would inform the 
Commission and notify all other member states. If all other member states agreed with that 
assessment, it could proceed to commercialisation quite quickly. That process could happen 
probably within six months. What tends to happen is that member states that have more 
political objections to these technologies find reasons to question the science, to question 
the recommendation. Again, that is foreseen in the process, so when that happens the 
Commission asks the EFSAτthe European Food Safety Authorityτto carry out its own 
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independent assessment. When that authority concludes, it then makes a recommendation 
to the Commission, and at that point the matter should go to a vote and either be carried or 
not under QMV. The difficulty is that whenever these have come back and gone to QMV, 
there is never a QMV to do either one thing or the other. What should happen at that stage 
is that the Commission can go ahead and authorise it if that is where the balance of evidence 
lies. I hope that it will be more inclined to do that now that we have allowed the national 
derogation. 

Lord KakkarΥ aƛƴƛǎǘŜǊΣ ȅƻǳ ǿƛƭƭ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ǊŜǇƻǊǘ ƻƴ ƻǳǊ ƴŀǘƛƻƴΩǎ ŦƻƻǘǇǊƛƴǘ in terms of 
global health, and here I should declare my interest as an officer of the All-Party 
Parliamentary Group on Global Health. Do you think that the particular process just 
described is holding back our ability to take forward these technologiesτI think from your 
answers that we have heard that the Government support GM insect technologyτand that 
we should ensure that they can be applied more broadly throughout the world to help us 
make a contribution to tackling important global health problems? 

Mr Freeman: I think, Lord Kakkar, that you put your finger on a really key issue that sits 
behind and across this particular subject. It is a well-timed question. On Monday I am going 
to meet Commissioner Moedas and speak at the European Bioeconomy Investment Summit 
to signal that as the world stands at the dawn of an extraordinarily exciting age of bioscience 
in the bioeconomy, there is the opportunity to harness genomics and informatics and these 
technologies, which have really been pioneered in medicine but have extraordinary 
applications across agriculture, energy, clean tech and industrial cropping for sustainable 
development. We are concerned that the European Union should not just actively invest in 
the science, which it is doing, but equally puts in place a regulatory framework that as well 
as building public trust and confidence in the regulatory protections actively supports 
investment into the European bioeconomy for the creation of jobs and prosperity. There are 
signs at the moment in medicine and in agriculture, and in some of the emerging areas 
where different technologies are creating new opportunities where food and medicine meet 
and some of the latest technologies, that the European Union is in danger of sending a signal 
through a zealous application of the precautionary principle that the assumption is no until 
everybody in the system is perfectly happy to say yes. That will send a bad signal, and we 
have already seen some disinvestment from Europe. There is a strategic question here of 
science advice. 

I would just add that the UK leads. We have more scientific advice at the heart of 
Government in the UK than any other country. We not only have the Chief Scientific Adviser, 
but every department has a chief scientist. For decades, we have led in science and 
evidence-based policy-making, and we are keen to ensure that the European Union adopts 
that and puts science right at the heart of evidence-based policy for the 21st century. 

Q77  Viscount Ridley: I hope I am not pre-empting a later question. We heard a pretty 
shocking statement from Oxitec that they would never in a million years dream of raising 
funds to do their work here in the UK, because it would be impossible to get regulatory 
approval. That is after their experience with olive fly in Spain. There are plenty of insect 
pests in this country that we would like to tackle, such as flea beetle or aphids. There is 
something wrong when we are able to lead in the development and commercialisation of 
this technology but there is not a hope of applying it here. 
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Mr Freeman: You make a really important point, which echoes the one I made in response 
to Lord Kakkar, that there is a very big difference between the application and the licensing 
of technologies for use in the UK and the UK science base being able to develop solutions for 
global use. This is particularly heightened in the wider GM debate, where there are some 
extraordinary opportunities for GM crop advances, industrial biotech, drought-resistant 
crops, pest-resistant crops, and global and tropical agricultural use but which are being held 
ōŀŎƪ ōȅ ŀ 9ǳǊƻǇŜŀƴ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ƛǎ ŀōƻǳǘ άǇǊƻǘŜŎǘƛƴƎέ 9ǳǊƻǇŜŀƴ ŎƻƴǎǳƳŜǊǎΦ 
There is a real issue for the UK, if we are ambitious for our science base, to help global 
agriculture and global energy. GM technology is taking off across the world. The question is 
not whether we are going to stop it; the question is whether we are going to help contribute 
to leading it and getting the right regulatory framework in place. 

Mr Eustice: I think there is another point to note when you are looking specifically at GM 
insects. I can understand the point of view of people who might be concerned about this 
that there is a difference between insects that are sterile, and therefore self-limiting because 
they die anyway and that is the end of the gene, and, say, gene drive technologies where 
you are introducing a gene into an insect population. What Oxitec is doing on mosquitoes in 
places like Brazil, for example, is the former. You could argue that that is a slightly more 
reassuring technology than releasing genes. 

Viscount Ridley: That was what they wanted to do with the olive fly in Spain and they gave 
up. They said it was impossible.  

Mr Eustice: I would hope that now we have this new approach and the ability to gain 
approval Europe-wide but for individual nation states to have the ability to opt out, there 
will be less of an incentive for those member states to muddy the water, throw spanners in 
the works and play for time. The jury is out. It is now two years since the maize strain 1507, 
where we worked very hard with Spain to get to the process of this deadlock where there 
was no QMV either way, but still we are waiting for the Commission to do what it now has 
the power to do, which is to actually authorise its use. 

Baroness Neville-Jones: Is there a test case forthcoming? Presumably somebody needs to do 
something to cause the Commission to respond? Is it going to respond otherwise? I cannot 
see what it would respond to. Is this actually in the pipeline? 

Mr Eustice: Aǎ L ǳƴŘŜǊǎǘŀƴŘ ƛǘΣ ǘƘŜ ōŀƭƭ ƛǎ ƛƴ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ ŎƻǳǊǘ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ǘƘŜ 
maize strain of 1507 in that in two years there has been no QMV to block it or authorise it. In 
such a deadlock situation, the power rests with the Commission. 

Baroness Neville-Jones: So you are saying that there is an unfinished process? 

Mr Eustice: That is right. It is unclear why the Commission has not yet exercised the power 
that it has, particularly given that we now have the national derogation in place. Initially it 
might hŀǾŜ ǘƘƻǳƎƘǘΣ ά[ŜǘΩǎ ƎŜǘ ǘƘŜ ƴŀǘƛƻƴŀƭ ŘŜǊƻƎŀǘƛƻƴ ƛƴ ǇƭŀŎŜ ōŜŦƻǊŜ ǿŜ Řƻ ƛǘέΦ ¢ƘŜ ŘŀƴƎŜǊ 
ǿƛǘƘ ŀƭƭ ǘƘŜǎŜ ǘƘƛƴƎǎ ƛǎ ǘƘŀǘ ƛŦ ȅƻǳ ƭŜŀǾŜ ƛǘ ǘƻƻ ƭƻƴƎΣ ǇŜƻǇƭŜ ǎǘŀǊǘ ǘƻ ǎŀȅΣ ά!Ƙ ǿŜƭƭΣ ǘƘŜ ŜǾƛŘŜƴŎŜ 
on which this is based is a bit out of date, so maybe we need to go baŎƪ ŀƴŘ ǎǘŀǊǘ ŀƎŀƛƴέΣ ŀƴŘ 
you end up in a sort of Never Never Land if you are not careful. I am not aware at the 
moment that we have had any applications to do field trials on insects. I know that in the US, 
for instance, there are trials under way for the diamondback moth, which is also a common 
pest of brassicas in the UK. 
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Mr Freeman: As well as the pressure from applicants, the danger is that the appetite of 
applicants reduces if the regulatory framework is the wrong way. The other pressure is 
economic, and my message to the Commission on Monday will be that Oxitec is a very good 
example but that there is a far bigger one, BASF, the global German industrial major, which 
wants to shift from chemical agriculture leadership to biological crop protection in the 21st 
century and is announcing that it is leaving Germany and Europe with its agriculture division 
to go to the US. That is a very profound wake-up call. If Europe is serious about generating 
an innovation economy, and Commissioner Moedas has admirably set out that it is, my 
argument will be that you need a regulatory framework strategically that encourages 
commercial application as well as academic research. 

Baroness Neville-Jones: So where does the German Government stand when something like 
that happens? 

Mr Freeman: I think it is fair to say that it is a complex coalition of interests. George, as a 
Defra Minister, leads on more of those negotiations. 

The Chairman: I think it is better if we ask you about the British Government rather than the 
German Government.  

Q78  Lord PestonΥ aȅ ǉǳŜǎǘƛƻƴ Ŧƻƭƭƻǿǎ [ƻǊŘ wƛŘƭŜȅΩǎ ǉǳŜǎǘƛƻƴΦ L ŀƳ ǾŜǊȅ ŎƻƴŦǳǎŜŘ ōȅ ȅƻǳǊ 
answer. If we carry out the thought experiment that our scientists have cracked the theory 
and the application side of GM insects, is there European involvement then as to whether 
we can proceed further? Is there any basis for Europe stopping us exporting all this 
technology to the countries that need it? I am very pro Europe, but I do not see any 
European interest, us having solved the problem, in our getting it applied. 

Mr Eustice: I think you are right. I ought just to clarify that when it comes to our doing trial 
work and field trials, that is a national decision and we do not have to get the agreement of 
other European countries. If we decided that we then wanted to export that technology 
from a UK science base to Brazil, for instance, or to the Cayman Islands or Indonesia, or 
other countries that are open to this technology, there is nothing to stop us doing it; we just 
have to satisfy the regulatory regimes of those individual countries. Brazil, for instance, has 
quite a permissive approach to this and has embraced it. If we wanted to commercialise 
these techniques, GM insects for use in the European Union, we would have to go through 
that European authorisation process.  

Lord Peston: Viewing it as an aid problemτnamely that we want to help the countries of 
sub-Saharan Africa, which I hope we do, I hope you will confirm that we doτthere is no 
European angle to this at all, is there? 

Mr Eustice: No. 

Lord Peston: Lǘ ƛǎ ƻƴƭȅ ƛŦ ǿŜ ǿŀƴǘŜŘ ǘƻ ǎŀǾŜ ƭƛǾŜǎ ƛƴ 9ǳǊƻǇŜ ǘƘŀǘ ǿŜ ƳƛƎƘǘ ōŜ ǘƻƭŘΣ άbƻ ǿŀȅέΦ 

Mr Eustice: That is right. In fact, a more likely application in Europe might for instance be to 
control midges to prevent the spread of animal diseases, such as bluetongue, or indeed to 
deal with certain insect pests, such as caterpillars from the diamondback moth.  

Mr Freeman: To take research from the deep academic lab through to field applications, 
most companies will want to do that. Even if they are free to do that field research in the UK, 
if there is no UK or European likelihood of that technology being put to use in that 
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agricultural system we are likely to become a place where you do the very advanced deep 
science but all the translational science and the product development is likely to go into a 
territory where the products are actually being used. 

Lord Peston: In other words, sub-Saharan Africa. 

Mr Freeman: Outside the UK.  

Q79  Lord Fox: Turning slightly aside from regulation, which I am sure we will return to in a 
minute, Mr Freeman, on the subject of the BIS view of strictly the insect part of what we are 
talking about here, how commercial is this? We have heard differing views from witnesses as 
to whether this is even a commercial possibility or is this really, as Lord Peston inferred, 
about international development and international help? 

Mr Freeman: As George has just highlighted, there are no applications at the moment for 
the use of that technology in the UK. As the previous question highlighted, there are 
enormous international opportunities in Brazil and other tropical economies. In the UK, 
through BBSRC and Innovate UK, we supported Oxitec specifically. Innovate UK is supporting 
a sustainable dengue prevention programme. There is DfID funding. Imperial College is 
working with Gates and the European Research Council. The Synthetic Biology Leadership 
Council is looking at how we can use and develop our leadership in these technologies. If you 
look at the pace of growth in agricultural technologyτI have come this morning from the 
World Agri-Tech Investment Summit here in Londonτin 2013 the total figure raised globally 
was £0.5 billion; this year we are on track for £4 billion. This sector is rapidly developing, 
huge volumes of money are coming in, and it is a big opportunity for the UK science base. 

Lord Fox: So BIS does view this as an important commercial opportunity? 

Mr Freeman: Yes, globally. As I say, at the moment there are no applications for GM insects 
in UK agriculture, but globally we see a huge opportunity. 

Q80  Baroness Morgan of Huyton: We have had evidence from Oxitec, and it is a bit 
depressing on one level that it was taken over by an American company, so our British 
flagship has been taken over. Is there anything else in particular that BIS should be doing, 
not so much to support the research, which is clearly strongτwe have had clear evidence 
about thatτbut to support development and commercialisation more? We had something 
of a hint from Innovate UK that we should do more. What is your response to that? Clearly 
we are well placed to do this, but there is something missing in the system. 

Mr Freeman: There are three responses. First, on the takeover, you have heard evidence 
from Oxitec. I think it would argue that it was not a hostile takeover but that it was in 
hȄƛǘŜŎΩǎ ƛƴǘŜǊŜǎǘǎΣ ǘƘŀǘ ǘƘŜ !ƳŜǊƛŎŀƴ ŎƻƳǇŀƴȅ ƛǎ ŀ ǘŜŎƘƴƻƭƻƎȅ ǇŀǊǘƴŜǊ ŀƴŘ ǘƘŀǘ ǿƛƭƭ ƘŜƭǇ 
Oxitec to globalise that technology. In these science and technology sectors, those global 
collaborations are viewed as a success.  

Baroness Morgan of Huyton: It is just a bit sad when the one British flagship goes. I 
recognise that it is still employing people. 

Mr Freeman: In relation to support for emerging companiesτthis is really what the agri-tech 
strategy is aboutτwe have set out a 10-year vision of how we can harness our agricultural 
science and technology base, which is not inconsiderable at £0.5 billion a year. If you asked 
the industry, they would have reduced that figure by a very large sum. They were not aware 
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of how much we were spending. Through the leadership council the sector has come 
together to help us identify long-term priorities. We have launched a catalyst fund for 
agricultural innovations: 100 projects funded, £50 million across the UK. Last week, the two 
of us opened the UK Centre for Agri-Informatics and Metrics of Sustainability, which is 
pulling together all the data on field cropping and agronomy and genomics to help drive 
insights into new technologies. I think we are supporting the landscape. Through the 
Synthetic Biology Leadership Council, which I chair, we are actively both funding and 
providing leadership of the sector. There is an international market that we are determined 
to go after.  

On the regulatory discussion, which Defra leads, I am signalling on Monday more broadly 
that in the bioeconomy we need a benign framework. On GM, the painfully negotiated 
settlement, which does open up derogation and derogated powers, allows us to begin to 
catch up and make sure that we in the UK do not get left behind. 

Baroness Morgan of Huyton: Have you any thoughts about how the range of possibilities 
that you are describing and the range of investments at the moment can be encouraged to 
scale up? We have seen in a lot of other tech areas that we are brilliant at the bottom, we 
are brilliant at the first stage, and then we are not so good at the next stage. 

Mr Freeman: This goes back to the previous question about how important it is that we have 
licence and regulation for use in our own agriculture. That is also the issue in biomedicine, as 
Lord Kakkar is well aware: if the NHS is a slow adopter of innovation, we are a great place to 
do the research but not such a great place to commercialise. Unless we are also a good 
economy for using innovation, putting it to work and testing it in the field, we are in danger 
of being simply a good place to do research but the commercialisation will go elsewhere. 
That argument writ large confronts the European Union on an even bigger scale. 

Q81  Lord Kakkar: The Minister has answered my question specifically, but just to be clear 
for the record of our report, it is an important potential disincentive to those who want to 
invest and develop these technologies that the ability to test them in the field and then 
apply them commercially is not facilitated through the European approach to regulation at 
the moment. 

Mr Freeman: Absolutely right. The best example of that is the blight-resistant potato that 
has been bred. Your Committee will know that the average potato crop has between 10 to 
15 sprays annually of fungicidesτGeorge will correct me if I am wrongτto prevent blight. 
The blight-resistant potato will not need those sprays. That is 15 expensive applications of 
chemical. That is a huge breakthrough, but BASF, which has been sponsoring the research in 
Norwich, has decided the likelihood of getting clearance in Europe is so slim that they have 
decided to focus elsewhere in the world. The derogations that we have negotiated will help, 
but BASF has already announced that it is moving. We are catching up. I think that speaks to 
the volume of the disinvestment that we need to deal with. 

Lord Hunt of Chesterton: Can I just comment on that? There are other research councils; we 
have telescopes in Hawaii. There is nothing to stop research councils having projects in other 
countries around the world. At the moment probably all our biological agri is in the UK, but if 
there are difficulties, and speed is of the essence, presumably we could go to overseas 
institutes. Is that being considered? 
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Mr Freeman: It is. That is partly why we built DfID into the agri-tech strategy: because it is 
fundamentally about those global markets. Historically, the UK, as you well know, has led 
the world in tropical agriculture. There is still an institute in Nairobi and there are institutes 
all around the world. 

Lord Hunt of Chesterton: Do you have a budget to do this? How will the budget appear for 
this activity? 

Mr Freeman: DfID has signalled active enthusiasm for exporting agri-tech technologies into 
developing countries around the world, and that is part of what the agri-tech strategy is 
about.  

The Chairman: Mr Eustice, you wanted to come in? 

Mr Eustice: I just wanted to re-emphasise what I said at the start. The issue is not so much 
the regulatory process as written in the European Union but the way it is implemented. All 
the EU has to do is not necessarily rewrite its process but just gain some credibility by 
sticking to the process that it has written down. That is when there is a huge lack of 
confidence in the industry, when they see that they are going to get stuck in the morass and 
nothing will happen. If the EU could get to the stage where it can demonstrate that it can 
move from the beginning of the authorisation process for commercialisation to the end in, 
say, a nine-month window, which ought to be eminently doable in uncontroversial cases, 
then you start to get back the confidence of industry.  

Lord Vallance of Tummel: For BASF, which is a multinational that will have infrastructure 
around the world, not having a home market in Europe is something you can get over, but if 
you are a start-up in the UK, or another European Union company, not having a home 
market is a major problem. 

Mr Freeman: Yes.  

Baroness Neville-Jones: I wanted to come back to something you said, Mr Eustice, which is 
that the theory that European assessment is okay but it is the way it is conducted. We have 
heard other witnesses say that there is a problem with the methodology itself in that it does 
not really allow consideration of the benefit, it is all on the risk side, and that that queers the 
pitch in a sense. It clearly gives those who want to block something an added advantage if 
you can constantly create a climate of extreme risk aversion. Is there some merit in trying to 
get the process itself modified so that benefit, which after all has real economic implications, 
has more of a hearing? 

Mr Eustice: I know I have heard that argument. If I am honest, I am less persuaded by it for a 
ƴǳƳōŜǊ ƻŦ ǊŜŀǎƻƴǎΦ CƛǊǎǘ ƻŦ ŀƭƭΣ ƛŦ ǿƘŀǘ ǿŜ ǿŜǊŜ ǎŜŜƛƴƎ ǿŀǎ ƳŜƳōŜǊ ǎǘŀǘŜǎ ǎŀȅƛƴƎΣ ά²Ŝ ŘƻƴΩǘ 
ǘƘƛƴƪ ǘƘƛǎ ƛǎ ǎŀŦŜέΣ ƻǊΣ ά¢ƘŜ Ǌƛǎƪǎ ŀǊŜ ǘƻƻ ƎǊŜŀǘέΣ ƻǊ 9C{! ŎŀǊǊȅƛƴƎ ƻǳǘ ŀƴŀƭȅǎŜǎ ŀƴŘ ǎŀȅƛƴƎΣ 
ά¢Ƙƛǎ ƛǎ ŀ ōƛǘ ǊƛǎƪȅέΣ ǘƘŜƴ ȅƻǳ ƳƛƎƘǘ ǎŀȅΣ ά²ŜƭƭΣ ƳŀȅōŜ ǘƘŜȅΩǊŜ ƴƻǘ ǘŀƪƛƴƎ Ŧǳƭƭ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ 
ōŜƴŜŦƛǘǎέΦ ¢ƘŜ ŜǾƛŘŜƴŎŜ ƛǎ ǘƘŀǘ ŜǾŜƴ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǎŀȅƛƴƎΣ ά¢Ƙƛǎ ƛǎƴΩǘ ǊƛǎƪȅΦ ²ŜΩǊŜ ŀōǎƻƭǳǘŜƭȅ 
ǎŀǘƛǎŦƛŜŘ ǘƘŀǘ ǘƘƛǎ ƛǎ ǎŀŦŜέΣ ƳŜƳōŜǊ ǎǘŀǘŜǎ ŀǊŜ ǎǘƛƭƭ ǎŀȅƛƴƎΣ ά!Ƙ ǿŜƭƭΣ ǿŜ ŘƻƴΩǘ ŀƎǊŜŜ ǿƛǘƘ that 
ǎŎƛŜƴŎŜέΦ ¢ƘŜ ǇǊƻōƭŜƳ ȅƻǳ ƘŀǾŜ ƛǎ ƴƻǘ ǘƘŀǘ ƻƴ ŀ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ŜǾƛŘŜƴŎŜ ȅƻǳ 
risk coming up with a no answer too many times; the problem is that even when you have a 
precautionary approach and people are telling you there is no risk based on the science, 
politics and political obstacles get in the way. My argument would be if the problem is a 
political barrier and an overly cautious political culture, to say that we are just going to 
balance the risk against benefits does not do much to reassure that problem. 
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Baroness Neville-Jones: You are really saying an improved procedure does not actually solve 
the real problem? 

Mr Eustice: I do not think it does. It is just about sticking to the procedure that they have, 
and there are way too many delaying tactics. 

Q82  Lord Krebs: My question follows on from the discussion of regulation. You will 
understand from what you have heard that we have been impressed by the amount of 
written and oral evidence that we have had that the current regulatory environment is not 
fit for purpose. Baroness Neville-Jones has just addressed the question of whether it is the 
regulation or the implementation. We have covered quite a lot of this. I just want to pick up 
on the particular aspect that both Ministers have referred to, which is the relatively recent 
derogation to enable member states to opt out if they wish to. I wondered if you would 
agree that this makes things even worse in some ways, because the opt-out does not have 
to follow any scientific evidence. As I undersǘŀƴŘ ƛǘΣ ƳŜƳōŜǊ ǎǘŀǘŜǎ Ŏŀƴ ǎŀȅΣ άhƪŀȅΣ ƘŜǊŜΩǎ 
ǘƘŜ ŜǾƛŘŜƴŎŜΣ ǘƘŜ ǎŎƛŜƴŎŜ ǎŀȅǎ ƛǘΩǎ ŀƭƭ ŦƛƴŜέτthis is essentially what you just said, Mr 
Eusticeτōǳǘ ŦƻǊ ƻǘƘŜǊ ǊŜŀǎƻƴǎΣ ǎǳŎƘ ŀǎΣ ά²Ŝ ŦŜŜƭ ŦǊƛƎƘǘŜƴŜŘ ƻŦ ƛǘέΣ ƻǊΣ ά²Ŝ ŘƻƴΩǘ ƭƛƪŜ ǘƘŜ 
ƭƻƻƪ ƻŦ ƛǘέΣ ƻǊΣ ά²Ŝ ǿŀƴǘ ǘƻ ƎǊƻǿ ƻǊƎŀƴƛŎ ŎǊƻǇǎ ƴŜȄǘ ŘƻƻǊΣ ǿŜ ǿƛƭƭ ƻǇǘ ƻǳǘέΦ {ǳǊŜƭȅ ƛƴ ǘŜǊƳǎ ƻŦ 
the overall perception of Europe as a place to do research and business related to genetically 
modified products, including GM insects, this sends the message that Europe is a confusing 
place, because some people are prepared to ignore science and go for emotion, and Europe 
ǎŀȅǎΣ ά¢ƘŀǘΩǎ ŦƛƴŜΣ ǿŜΩƭƭ ǊŜƧŜŎǘ ǘƘƛƴƎǎ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŜƳƻǘƛƻƴΣ ōŜŎŀǳǎŜ ǿŜ ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜ 
ǎŎƛŜƴŎŜ ƛǎ ƎƻƻŘ ŜƴƻǳƎƘέΦ 5ƻ ȅƻǳ ƴƻǘ ǘƘƛƴƪ ƛǘ ƳŀƪŜǎ ƛǘ ǿƻǊǎŜ ǊŀǘƘŜǊ ǘƘŀƴ ōŜǘǘŜǊΚ 

Mr EusticeΥ L ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǇƻƛƴǘΣ ǘƘŜ ¦YΩǎ Ǉƻǎƛǘƛƻƴ ōŜƛƴƎ ǘƘŀǘ ǿŜ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ǎŎƛŜƴŎŜ-
based approach and to assess the risk. You are right on one level that having a derogation 
ǘƘŀǘ ŜƴŀōƭŜǎ ƳŜƳōŜǊ ǎǘŀǘŜǎ ǘƻ ǎŀȅΣ ά²ŜΩǊŜ ƴƻǘ ƘŀǾƛƴƎ ǘƘƛǎ ŀƴȅǿŀȅΣ ƴƻǘǿƛǘƘǎtanding the 
ǎŎƛŜƴŎŜέΣ ŘƻŜǎ ǎŜƴŘ ǘƘŀǘ ǎƛƎƴŀƭΦ ²Ŝ ƘŀǾŜ ōŜŜƴ ŘŜŀŘƭƻŎƪŜŘ ŀƴŘ ƎƻƛƴƎ ǊƻǳƴŘ ƛƴ ŎƛǊŎƭŜǎ ƻƴ ǘƘƛǎ 
for the best part of 20 years, getting nowhere fast. Europe is always a place of compromises 
and fudges and muddles, and sometimes it is the only way to break out of a deadlock and 
get progress. If the 10 or so member states that want to have the option of using these can 
do so under this compromise, that is a step forward. It may be that over time other 
countries will come on board. 

I understand that Holland has signalled at the moment that they would like to exercise their 
national derogation to opt out, but interestingly it has have not ruled out cultivating. It just 
wants an additional national filter on each application as it comes. A lot of the other 
countries that are currently saying that they will opt out might just want an extra layer of 
national filter before they will give it the go. Maybe over time, suspicion of this technology 
will dissipate and we will start to see progress. 

Lord Krebs: Is the maths at the moment, from what you have just said, that about a third of 
the member states would want to ahead with GM technology and nearly two-thirds would 
want to use the derogation clause?  

Mr Eustice: Yes. It is a complicated picture because they have also allowed regions within 
member states to opt out. From the latest figures I sawτmy officials will correct meτ19 
member states have so far signalled that they want to opt out and the remaining nine say 
they want to opt in. We have said that we want to opt in, but Scotland, Northern Ireland and 
Wales have each said they intend to have the ability to opt out. I think Flanders has also 
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signalled that it wants to opt in, even though the rest of Belgium is opting out. It is a complex 
picture. Broadly, a third versus two-thirds is about right. 

Mr Freeman: I think Lord Krebs made a really important point that what we are witnessing 
here is some very non-science-based political objections to proven science and technology 
leading to serious fractures of the single market. It is inelegant, and I think we are both 
saying that it is not the ideal position; we would much rather have a European single market 
and the principles of a European economy unleashed to drive European leadership in this. 
This is a way of protŜŎǘƛƴƎ ǘƘŜ ¦YΩǎ ŀōƛƭƛǘȅ ǘƻ Řƻ ƻǳǊ ōƛǘ ŦƻǊ Ǝƭƻōŀƭ ŀƎǊƛŎǳƭǘǳǊŜΣ ōǳǘ ƛǘ ƛǎ ƴƻǘ 
ideal. My message to the Commission on Monday will be that this is a very serious fault-line 
that is not good for Europe and not good for our reputation as a single market leading in 
these innovative areas.  

Lord Maxton: With all due respect, there are political objections, but politicians only object 
if they are driven by other forces. What are those other forces that are driving some parts of 
Europe to reject the scientific base? 

Mr Freeman: There is a range of them. It is complex. I looked at this before becoming a 
Minister when I wrote a report on EU regulation of the bioeconomy and bioscience. I would 
not claim to be an expert by any means. It was clear that one of the factors is that, because 
of the way the European decision-making and policy-making structure is set up, those who 
get early influence in the corridors can have a very disproportionate influence. Often the 
companies, particularly in new sectors, are not busy in the corridors of the legislature or the 
Commission and are often in receipt of things coming their way that they were not aware of.  

Secondly, the economic crisis in Europe, which has triggered a very visible political backlash 
and the rise of a lot of anti-business, big business, big government, has an anti-big science 
element, so some of the coalitions that have been formed with some of the nationalist 
minor parties across Europe have a noticeable vein of anti-science and anti-big business that 
has been quite profoundly influential. There are also other historical, cultural and religious 
influences across Europe, which have been there since time immemorial. It speaks to the 
earlier questions the Committee asked about the importance of science-led evidence-based 
policy-making. 

Q83  Lord PatelΥ aȅ ǉǳŜǎǘƛƻƴ Ŧƻƭƭƻǿǎ ƻƴ ŦǊƻƳ [ƻǊŘ YǊŜōǎΩǎ ǉǳŜǎǘƛƻƴ ŀƴŘ ƛǎ ǎǘƛƭƭ ǊŜƭŀǘŜŘ ǘƻ 
regulation. Some of the evidence that we have heard suggested that the regulatory 
environment for GM insect technologies could be improved by including consideration of 
benefits and moving on to a trait-based system. Do you think that might be helpful, or will it 
further confuse? 

Mr Eustice: I covered the benefits earlier in the answer to Baroness Neville-Jones. 

Lord Patel: Yes, you did. 

Mr Eustice: People sometimes cite this in the context of Canada, which has a regime that 
looks at traits. I think it is wrong to conclude from that that it is necessarily the right 
approach. It just means Canada is obviously a single independent nation state that can make 
these decisions on its own and has things much easier. My concern about traits is first of all 
that with any European process you always have to be conscious that by taking the lid off 
things and trying to play around with the wiring, you might end up with something worse. It 
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is a terrible thing to say, but I am afraid there is a track record of trying to tamper with things 
in Europe that are not quite right, and they end up worse than ever. 

Lord Patel: That sounds as though you go for a compromise.  

Mr Eustice: The point I would make is that there is a reason why I think we should be a bit 
concerned about switching to a trait-based approach, and that is that the Commission is 
currently considering whether other novel breeding techniques, such as cisgenics and gene 
editing, should be covered by GM legislation. Our view is that they should not, because this 
is about moving genes within species; it is not about moving them between species. We 
would not want those to be treated as GM, otherwise you are going to hold back the 
development of a very exciting new area, modern gene techniques, that has its genesis, if 
you like, and is still rooted in conventional techniques. We have used irradiation and things 
like that to get gene mutation for many, many years. I think they are closer to conventional 
techniques than GM, and we want to try to protect that distinction. Once you start talking 
about trait-based approaches to this, I think there is a danger that you start to tip some of 
those other novel techniques too closely to the GM regulatory regime, which is the worst of 
all worlds, because then you have other exciting new technologies that we hope to protect 
from this and to maintain an understanding that they are not GM, and get muddled up in 
this unsatisfactory regime as well.  

Mr Freeman: I would strongly echo that. There are companies in the UK in agricultural 
breeding that have set themselves out as not GM, they do not do GM technologies, but they 
are actively investing in traits and a whole range of non-GM technologies for accelerating 
naturally occurring traits. It would be a disaster if we lumped them into the GMO 
regulations, which are very specific and intended to cover a very particular intervention. 

Q84  Lord Cameron of Dillington: George Eustice, you were saying that political influence 
overcomes the scientifically stated absence of risk, and therefore that benefits are not 
ǊŜƭŜǾŀƴǘΦ ¢ŀƪƛƴƎ ǳǇ [ƻǊŘ aŀȄǘƻƴΩǎ ǇƻƛƴǘΣ ƛŦ ōŜƴŜŦƛǘǎ ǿŜǊŜ ǾŜǊȅ ƳǳŎƘ ǇŀǊǘ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎΣ L 
think the politics could easily change, as they do for instance in health, where you get 
ƎŜƴŜǘƛŎ ƳƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ŀƴǘƛōƛƻǘƛŎ ŎƭǳǎǘŜǊǎ ŀƴŘ ǘƘŜ ǇŜƻǇƭŜΩǎ ƎŜƴŜǊŀƭ ǊŜŀŎǘƛƻƴ ƛǎΣ άDƻ ŦƻǊ ƛǘΦ 
²Ƙŀǘ ŀǊŜ ȅƻǳ ǿŀƛǘƛƴƎ ŦƻǊΚέΦ Lǘ ŘƻŜǎ ƴƻǘ ǎŜŜƳ ǘƻ ōŜ ǘƘŜ ǎŀƳŜ ƛƴ ŀƎǊƛŎǳƭǘǳǊŜΦ tŜǊƘŀǇǎ ƛŦ ǿŜ 
highlighted some of the benefitsτthe GM potatoes that George Freeman mentioned are a 
very good exampleτwe could make a difference. 

Mr Eustice: I suppose this is about the point at which you argue the benefits. I take your 
point. If after EFSA has done its risk assessment and told everybody that even on the 
precautionary approach it is safe, and then it gets to the point at which there is a vote in 
/ƻǳƴŎƛƭ ƻƴ va±Σ ǘƘŀǘ ƛǎ ǘƛƳŜ ǘƻ ǎŀȅΣ άLǘΩǎ ǎŀŦŜ ŀƴŘΣ Řƻ ȅƻǳ ƪƴƻǿ ǿƘŀǘΣ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ǊŜŀƭƭȅ 
good benefits here that we should not turn our back ƻƴέΦ L ŎƻƳǇƭŜǘŜƭȅ ŀŎŎŜǇǘ ǘƘŀǘ ǘƘŀǘ ƛǎ ǘƘŜ 
point.  

Lord Cameron of Dillington: If the benefits were recognised as part of the earlier process, 
they would come to that, it seems to me, so the Austrians, who are probably the most 
fervently anti-GM, might see the benefits of not spraying potatoes. 

Mr EusticeΥ L ǎǳǇǇƻǎŜ Ƴȅ ǇǊŜŦŜǊŜƴŎŜ ǿƻǳƭŘ ōŜ ǘƻ ōŜ ŀōƭŜ ǘƻ ǎŀȅΣ άLǘ ƛǎ ŀōǎƻƭǳǘŜƭȅ ǎŀŦŜ ŀƴŘ ƛǘ 
Ƙŀǎ ōŜŜƴ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŀǎǎŜǎǎŜŘ ŀǎ ǎƻ ŀƴŘΣ Řƻ ȅƻǳ ƪƴƻǿ ǿƘŀǘΣ ǘƘŜǊŜ ŀǊŜ ōŜƴŜŦƛǘǎ ƘŜǊŜέΦ 

Lord Cameron of Dillington: But you are just a politician. 
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Mr Eustice: You are right. The science can be there, but effectively to compromise a risk 
assessment by trying to introduce a notion of benefits alongside it probably does not help to 
reassure people. That is not to say that you cannot emphasise the benefits once you have 
demonstrated it is safe. Does that make sense? 

Lord Fox: Coming straight to that and emphasising the benefits, there is no public debate at 
the moment on insects. Should there be? Who should be helping to lead and steer that 
public debate?  

Mr Eustice: We do not have any applications even for trials in the UKτthis is a very early 
technologyτso I am not sure that there is a case for a big national debate until there is 
something that we are willing or able to start bringing forward and consider 
commercialising. My understanding, talking to some of the other companies involved in GM, 
is that public opinion on GM has somewhat mellowed over the last 20 years. There is still a 
caution and an apprehension about this technology, but there is more openness to it than 
there was 20 years ago when the idea was first mooted. If you explain the benefits of it and 
reassure people about its safety, the consumers are more open to it than perhaps many 
presume.  

Lord Peston: For the second time in your evidence session I am totally bewildered. I thought 
ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ Ǉƻǎƛǘƛƻƴ ƻƴ 9ǳǊƻǇŜ ǿŀǎ ǘƘŀǘ ǿŜ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ƻǇǘ ƻǳǘ ƻŦ ŜǾŜǊȅǘƘƛƴƎΤ 
we want a Europe where a country decides solely for itself what it wants to accept or not. 
What is ǘƘŜ ŘƛŦŦŜǊŜƴŎŜΚ {ǳǇǇƻǎƛƴƎ ǿŜ ǿŜǊŜ ǘƻƭŘΣ άLŦ ȅƻǳ ǿŀƴǘ ǘƻ ōŜ ƛƴ 9ǳǊƻǇŜ ȅƻǳΩǾŜ Ǝƻǘ ǘƻ 
ōŜ ƛƴ ǘƘŜ ǎƛƴƎƭŜ ŎǳǊǊŜƴŎȅέΣ ȅƻǳ ƳƛƎƘǘ ǿŜƭƭ ǎŎǊŜŀƳ ǘƘŜ ǇƭŀŎŜ ŘƻǿƴΦ ²Ƙŀǘ ƛǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ 
between that and a genetically modified potato? 

Mr Eustice: It is precisely for that reason that we were comfortable with a national opt-out 
on the point of cultivation to get progress. We would prefer it if all other countries had an 
evidence-based approach as well, and that is what we have argued for, but where we draw 
the lineτ 

Lord Peston: Sorry, just to interrupt you, it is not to do with an evidence-based approach. If 
ȅƻǳ ōŜƭƛŜǾŜ ƛƴ ŀ ŦǊŜŜ ƳŀǊƪŜǘΣ ŀƴŘ L ǎǇŜŀƪ ŀǎ ŀƴ ŜŎƻƴƻƳƛǎǘΣ ȅƻǳ ōŜƭƛŜǾŜ ƛƴ ŀ ŦǊŜŜ ƳŀǊƪŜǘΦ ά¢ƘŜ 
genetically modified potato exists, it has not been shown to be damaging, ŜƴŘ ƻŦ ǎǘƻǊȅέΣ 
would be how Adam Smith would argue it.  

Mr Freeman: LŦ ȅƻǳ Ǝƻ ōŀŎƪ ŀƴŘ ǊŜŀŘ ǘƘŜ tǊƛƳŜ aƛƴƛǎǘŜǊΩǎ ǎŜƳƛƴŀƭ ǎǇŜŜŎƘ ǎŜǘǘƛƴƎ ƻǳǘ ƻǳǊ 
position on Europe, absolutely central to it was the urgency of Europe embracing a more 
entrepreneurial, more innovative economic model.  

Lord Peston: We agree with all that. 

Mr Freeman: I think this fits perfectly with trying to make sure that it focuses more on 
unleashing its economic potential for the benefit of its citizens and the globe, and less on 
this drive for ever-closer political union and ever greater regulation. We want a Europe that 
is ideally a single market of evidence-based support for the bioeconomy, but we want a 
Europe that is looking actively at how it can unleash its power globally in the bioeconomy. 

Lord Peston: So you would reject all those economists who say that the single currency is 
the best way to get exactly the economy that you have just described? 

Mr Eustice: Yes, I would reject that. 
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Lord Peston: All the economists are wrong.  

Mr Eustice: Yes, the economists who advocated British membership of the euro were all 
proved wrong in the event, and I say that as someone who was involved closely in that 
debate.  

The Chairman: We are moving away from GM insects. 

Lord Peston: My interest is in genetically modified potatoes. I find it amazing that you should 
be able to opt out of genetically modified potatoes.  

Q85  Lord Hunt of Chesterton: I have a couple of questions to do with public dialogue. I 
think your position was something that we have heard before: that the situation is not 
necessarily ripe for having a large public debate on this issue, because there are a lot of 
technical issues. One of the issues of the public perception of this is the name. Indeed, the 
House of Commons Science and Technology Committee strongly suggested a change of 
ƴŀƳŜ ŦƻǊ ǘƘƛǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ǳǎƛƴƎ άDaέΦ L ƘŀǾŜ ŦƻǊƎƻǘǘŜƴ ǘƘŜ ǿƻǊŘ ǘƘŜȅ ǳǎŜŘΦ  

The other point you made was that some businesses regard public sensitivity towards GM as 
becoming easier. Presumably this is partly because in Europe most animal feed is now using 
GM animal feed imported from the United States. There is a huge level of GM. Is this 
something that you publicise or explain? What is the role of Brussels, since we have a lot of 
GM as part of the business?  

One more small point. A lot of the euro debate is that this is big private enterprise making its 
decisions, but in fact the European Community has its own European laboratories, and for 
some people if you have government laboratories that is a way of ensuring safety as 
opposed to just academics and business. Do you feel that the role of these state laboratories 
and institutions should be raised in profile as a form of giving safety? Not everybody believes 
that, but a lot of people feel that if it is a state-run organisation there is a level of security 
and long-term safety. What is your view? 

Mr Freeman: Perhaps I will start on the public dialogue about science issues, and then 
George and Defra can lead on the feed issue. Lord Cameron made the point earlier about the 
striking difference between the debate about genetics in the context of healthcare and the 
debate in the context of agriculture. I think healthcare has led the way and that we have a 
very good system whereby the Government receives high-level scientific advice from both 
the chief scientists from the office of the chief scientist and from ethical advisory councils.  

On the genetics of embryo research, our system works well, the Government get a piece of 
advice that new science and technology is making things possible, and Parliament needs to 
debate these, we need a consensus and we need a steer from Government. You have seen a 
number of debates in the last few years in the House. There is something in that. On 
healthcare I do not hear a great public outrage that our system for regulating genetics in 
healthcare is inappropriate. In fact, most people would cite the UK as leading in it. I think 
there is a lesson for a wider application of genetics there.  

On the wider question of debate, who could not be in favour of debate as long as it is well 
informed? The GM debate has been characteristically ill informed. That is partly a function of 
ŀƭƭ ǎƻǊǘǎ ƻŦ ŎƻƳǇƭŜȄ ƛǎǎǳŜǎΦ ¢ƘŜ IƻǳǎŜ ƻŦ /ƻƳƳƻƴǎ ƛǎ ǊŀǘƘŜǊ ƭŜǎǎ ƎƻƻŘ ǘƘŀƴ ȅƻǳǊ [ƻǊŘǎƘƛǇǎΩ 
House at debating science. There are not many people in the Commons with experience of 
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science. Food is much more emotional in some ways than medicine. There are differences. It 
is important that we try and rebalance the debate. I would just point out that when 
somebody like Mark Lynas, who was a major spokesperson for the anti-GM movement, 
switches not slightly but 180 degrees and says that the previous things he said were 
completely undefendable and wrong, that is a big wake-up call to all of us that this debate 
needs to be rebooted. The benefits point is crucial. When we explain to people that genetics 
in agriculture, whether it is insects or crops, has the potential to allow us to grow crops in 
areas where they are currently not able to growτdrought-resistant crops in the Horn of 
Africa, disease-resistant crops that do not need spraying in the same way that can reduce 
the cost and the environmental impact, that can help emerging economiesτthe debate 
changes profoundly. There is an interesting question about how we in the UK could use our 
science advisory infrastructure to help change that. I suspect that the worst people to lead 
the debate are the companies doing the research and the politicians doing the regulation. I 
think it needs to be led by food consumers, by environmentalists. Mark Lynas and people 
like him, who have been very close to the debate, have a very big role to play. 

Mr Eustice: I think you make a very good point on GM feed. I know that some of you from 
this room attended an APPG meeting last week, which looked at the issue of the 
/ƻƳƳƛǎǎƛƻƴΩǎ ŎǳǊǊŜƴǘ Da ŦŜŜŘ ǇǊƻǇƻǎŀƭΦ Lǘ ƛǎ ŦŀƛǊ ǘƻ ǎŀȅ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ƘǳƎŜ ŀƳƻǳƴǘ ƻŦ 
frustration in the Commission at the moment. Commissioner Andriukaitis, who leads on this, 
is pretty much laying down the gauntlet to ƳŜƳōŜǊ ǎǘŀǘŜǎ ŀƴŘ ǎŀȅƛƴƎΣ άLŦ ȅƻǳ ŀǊŜ ƎƻƛƴƎ ǘƻ 
keep voting against applications that we have for GM animal feed coming into the European 
market, then have your opt-ƻǳǘ ŀƴŘ Řƻ ƴƻǘ ǳǎŜ ƛǘέΦ ¢ƘŜ ǊŜŀƭƛǘȅ ƛǎ ǘƘŀǘ ŀƭƭ ōǳǘ ƻƴŜ ƳŜƳōŜǊ 
state in the European Union are heavily reliant on GM soy coming into the European Union, 
and their livestock industries would be massively compromised if they were not able to use 
it. There is a lot of frustration in the Commission that it sometimes suits some member 
states to vote against these things, blame the Commission for forcing it on them and look as 
though they have done their best to their domestic audience, while actually being perhaps a 
bit hypocritical in that they are voting against something which they know in their hearts 
they would not take up if they were given the option. There is an argument going on about 
that at the moment, and we suspect that the GM feed proposal is not going anywhere fast 
because the European Parliament has expressed concerns about it and there is no support in 
the Council, so it is probably not going anywhere. I think the fact that it was brought 
forwardτ 

Lord Hunt of Chesterton: When you say that it is not going anywhere, are you just going to 
carry on having GM feed in use?  

Mr Eustice: Yes, GM feed will continue to be used and there will probably be no national 
derogation as things stand. Having had a lot of negative reaction both from the Council and 
the Parliament, it looks as though it will not go anywhere. I think that in some ways it was 
brought forward by the Commission perhaps for tactical reasons to try to get countries to 
face the reality that they are buying and heavily reliant on GM feed for their livestock 
industries. 

Mr Freeman: I would just make the point that if we were going to have a public discourse 
about GM modified insects, we would need to be able to explain to people that there is a 
difference between population suppression and population replacement; that there are pros 
and cons of both. Where you have a vector like the mosquitoτalthough people may think it 
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provides absolutely no value to society at all, there is evidence that it does important 
pollination functionsτyou may not want to suppress the population but to follow a 
replacement model so that it is still an effective pollinator but not in a vector of disease. I 
think the debate would need to be informed by some clear science, and Parliament and the 
Office of Science and Technology have a role in making sure that public discourse is properly 
informed. 

Lord Hennessy of Nympsfield: When it comes to public discourseτI speak as an old 
journalistτthe scare story will always trump the benefits story. There is a great pool of 
ŜȄƛǎǘƛƴƎ ƴŜǳǊŀƭƎƛŀ ǿƛǘƘ ǘƘŜ ǿƻǊŘǎ άƎŜƴŜǘƛŎŀƭƭȅ ƳƻŘƛŦƛŜŘέΣ ŀǎ [ƻǊŘ Iǳƴǘ ǿŀǎ ǎŀȅƛƴƎΣ ŀǎ ǘƘŜǊŜ ƛǎ 
ǿƛǘƘ άƴǳŎƭŜŀǊέΦ Lǘ ƻƴƭȅ ǘŀƪŜǎ ƻƴŜ ǎŎŀǊŜ ǎǘƻǊȅ ŀƴŘ ǘƘŜ ǿƘƻƭŜ ǘŜǊƳǎ ƻŦ ǘƘŜ ŘŜōŀǘŜΣ ǘƘŜ ǘŜǊƳǎ ƻŦ 
trade as it were, informed or not, change. You live with that as politicians, but there it is, 
that is the reality. Listening to all this is fascinating, but I get a great sense of fragility about 
this question, because it only takes one run of particular stories and evidence-based rebuttal 
can never quite catch up. We are on a precipiceτmixing my metaphorsτon this, are we 
not? 

Mr Freeman: If one was starting with a blank piece of paper and asking how we could 
ƳŀȄƛƳƛǎŜ ǘƘŜ ¦YΩǎ ǇƻǘŜƴǘƛŀƭ ǘƻ Ǉǳǘ ƻǳǊ ǎŎƛŜƴŎŜ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǘƻ ǿƻǊƪ ŦƻǊ Ǝƭƻōŀƭ ƎƻƻŘΣ ȅƻǳ 
would not start from this point with deep public confusion and fear about those initials 
άDaέΦ bƻǘǿƛǘƘǎǘŀƴŘƛƴƎ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǎƻƳŜōƻŘȅ ƭƛƪŜ aŀǊƪ [ȅƴŀǎ ǎŀȅǎ ǘƘŀǘ ǘƘŜ ŘŜōŀǘŜ ƛǎ 
completely skewed and needs to be revisited, we are in a bad place to start. That is just the 
fact of where we are. The more scientific advice and evidence and the more we can initiate 
ŘŜōŀǘŜǎ ƛƴ tŀǊƭƛŀƳŜƴǘ ǿƛǘƘ ŀ ǇǊƻŎŜǎǎ ǘƘŀǘ ǎŀȅǎΣ άIŜǊŜ ƛǎ ǘƘŜ ƛǎǎǳŜΦ ¸ƻǳ Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ŘŜōŀǘŜ 
the facts. This is the choice. This is what is going on at the moment. The public policy debate 
ƛǎ ǎƘƻǳƭŘ ǿŜ Řƻ · ƻǊ ¸έΣ ǘƘŜ ƳƻǊe one can frame the problem, the solution and the benefits, 
the more politicians have a chance to have a better debate. 

The Chairman: The final question from Lord Patel. 

Q86  Lord Patel: My question is about exploring the state of the science. For instance, the 
¦ƴƛǘŜŘ {ǘŀǘŜǎΩ bŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎ Ƙŀǎ ǎŜǘ ǳǇ ŀ ŎƻƳƳƛǘǘŜŜ ǘƻ ƭƻƻƪ ŀǘ ǘƘŜ ǎǘŀǘŜ ƻŦ 
the science in technology such as gene drive, gene editing, using other gene-slicing 
technology. They hope that this will then inform them about what kind of regulatory 
framework they should build. Do you think we should do a similar exercise? If so, who 
should be responsible for doing it?  

Mr Eustice: It is an interesting question. In the case of commercialisation, while we have a 
process that is driven at a European level we are always going to be coming back to the art 
of the possible and what can we agree with 27 other member states. That is always going to 
be the nature of it. As I said at the beginning, I do not think there is much wrong with the 
process that the EU has as written. It all comes down to the implementation, and that is the 
bit that we have to get right. 

Lord Patel: We have talked a lot about the regulatory framework in Europe and who should 
inform it. The US National Academy of Sciences has taken a ŘƛŦŦŜǊŜƴǘ ǊƻǳǘŜ ŀƴŘ ǎŀƛŘΣ ά[Ŝǘ ǳǎ 
set up a committee and carry out a study of where the science is going to go and therefore 
ǿƘŀǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪ ǿƛƭƭ ōŜέΦ 

Mr Freeman: In the UK we have a parallel system. The chief scientist, the office of the chief 
scientist, advises the Government periodically on issues that have been thrown up by the 
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pace of science and technology and by developments in science and technology that might 
create opportunities for the UK. Indeed, I have spoken with him this week about this subject. 
Your inquiry has already triggered some of those conversations. Chief scientists in each 
department have a duty to signal opportunities in that department and the chief scientists 
grouped together signal to Government periodically when there are opportunities. In the 
Department for Business, Innovation and Skills we are actively looking at areas where there 
are opportunities for the UK in science. As I say, we have set up the Synthetic Biology 
Leadership Council to advise on this broad field. We have channels of advice making sure 
that we are aware of areas of opportunity. The issue really is how we make sure that 
Parliament is able to initiate debates that are properly focused on the public policy questions 
that are legitimately in front of us. 

Lord Patel: So you are relying on the government advisers to advise you? Might it be better 
if an independent, external, professionally respected academy were to be advising the 
Government on where the science is and therefore the regulatory framework? 

Mr Freeman: That is a very interesting idea. I would be delighted to follow it up with you and 
have a look at the American model and see whether there are lessons for us. 

The Chairman: I think that on that note we should conclude the session. We have taken a lot 
of your time. You have drawn attention to the need to have an informed debate, and I hope 
that when our report is published it will indeed help that process, both in Parliament and 
out. Thank you very much indeed for having helped us so much this morning.   
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Introduction 
 
1. This evidence is presented to the Select Committee to provide a perspective on the 

governance issues related to GM insects, including public engagement, in the UK, EU, 
.ǊŀȊƛƭ ŀƴŘ ¦{Φ L ǿŜƭŎƻƳŜ 5ǊΦ .ŀƭƭ ŀƴŘ 5ǊΦ .ƻƴǎŀƭƭΩǎ ƛƴǾƛǘŀǘƛƻƴ ǘƻ ŎƻƴǘǊƛōǳǘŜΦ 

 
2. I am a political scientist working at the interface between science and public policy and 

have researched and written about the governance of plant and animal biotechnology 
for the last 15 years. My PhD compared UK and Canadian policy responses to GMOs 
(completed in 2005). I began studying GM animals 10 years ago (in the EU, US and 
Canada) and focused on GM insects for the last 3 years (EU, UK, Brazil and US). I have an 
edited book on animal biotechnology governance and several academic articles related 
to the governance of GM insects. I am currently funded by the Leverhulme Trust. 

 
3. aȅ ŜȄǇŜǊǘƛǎŜ ƛƴ Da ƛƴǎŜŎǘ ǊŜƎǳƭŀǘƻǊȅ ƎƻǾŜǊƴŀƴŎŜ ŀƴŘ ΨwŜǎǇƻƴǎƛōƭŜ wŜǎŜŀǊŎƘ ŀƴŘ 
LƴƴƻǾŀǘƛƻƴΩ όwwLύ ǿƛƭƭ ōŜ ƻŦ ŘƛǊŜŎǘ ǊŜƭŜǾŀƴŎŜ ǘƻ ǘƘƛǎ /ƻƳƳƛǘǘŜŜΦ L ƘŀǾŜ ǎƻƭƛŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ 
of the various applications of GM insects for use in human disease control and 
agricultural applications, including the range of insects under development and the 
various applications to release GM insects in contained and open trials globally. I have 
expertise in risk assessment and management of GM insects in the UK, EU, US and Brazil 
and followed these developments closely since 2012. I have expertise on science-based 
public consultations and GMO governance internationally. In addition to my work on 
regulatory governance of GM insects, I am a recognised expert in RRI. I manage several 
RRI projects and have papers published and under review addressing RRI generally and 
applying the framework to GM insects.  

 
4. Specifically, I possess knowledge of the following areas: 9C{!Ωǎ Guidance on the 

Environmental Risk Assessment of GM Animals ς interviewed experts policy-makers and 
ŀƴŀƭȅǎŜŘ 9C{!Ωǎ ǇǳōƭƛŎ ŎƻƴǎǳƭǘŀǘƛƻƴΤ Governance of the GM mosquito in Brazil in the 
context of RRI - researched development and regulation of the GM mosquito; 
Governance of the GM diamondback moth in New York - analysed the public 
consultation conducted in the regulatory approval process; RRI - conducted several 
research projects, interviewed experts and policy-makers and organised and attended 
numerous workshops internationally; RRI and risk assessment - hosting an international 
expert workshop in November 2015; Regulatory governance of GM insects in the UK - 
researched UK regulatory responses to GM insects (contained use and deliberate 
release).  

 
5. This submission is made in a personal capacity. I have no interests to declare. I am at the 

disposal of the committee to be examined as a witness.  
 
tǳōƭƛŎǎΩ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ǘƘŜ ƎƻǾŜǊƴŀƴŎŜ ƻŦ Da ƛƴǎŜŎǘǎ 
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6. Publics are those organisations and individuals who have an interest in GM insects, 
including researchers, communities who may be directly affected by GM insect trials, civil 
society organisations, industry and individual members of the public. Publics may also be 
referred to as stakeholders, citizens or the public. 

 
7. It is well established in the academic literature that publics want to talk about a broader 

range of issues than narrowly defined scientific risks at the end of the innovation 
process. Publics want to talk about the governance of GM insects ς this includes all the 
non-scientific issues related to the innovation process from the lab to commercial 
release, not simply the scientific assessment of risk. These governance issues are 
sometimes described as the political, social, ethical and/or economic issues. 

 
8. tǳōƭƛŎǎΩ ƘƻǇŜǎ ŀƴŘ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ Da ƛƴǎŜŎǘs remain relatively unexplored, particularly 

for agricultural applications of GM insects, despite the fact that these applications will 
very likely be the first GM animals to pass through the EU regulatory framework. 

 
9. The scientific community is concerned that the emergence of GM insects must be 

handled carefully and transparently to avoid a potential public backlash, although there 
is no existing social scientific evidence of this potential. These concerns have been raised 
in a Nature editorial, in scientific papers and by the World Health Organization (WHO). 
{ŎƛŜƴǘƛǎǘǎΩ ŦŜŀǊǎ ŀǊŜ ōŀǎŜŘ ƻƴ ŀƴ ŀǎǎǳƳǇǘƛƻƴ ǘƘŀǘ ǇǳōƭƛŎǎΩ ǊŜŀŎǘƛƻƴ ǘƻ Da ƛƴǎŜŎǘǎ ǿƛƭƭ ōŜ 
ǎƘŀǇŜŘ ōȅ ǘƘŜƛǊ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ Da ŎǊƻǇǎΦ L ŀƎǊŜŜ ǘƘŀǘ ǇǳōƭƛŎǎΩ ŎƻƴŎŜǊƴǎ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ 
shaped by experiences with GM crops and there is the potential for public rejection of 
GM insects, particularly within agricultural applications. 

 
10. At present, very few civil society organisations are actively engaged with agricultural 

applications of GM insects. Genewatch (UK) and the Pew Initiative (US) are notable 
exceptions. Some civil society organisations have been involved with governance of GM 
animals and GM mosquitos and may get involved in governance of agricultural 
applications of GM insects in the future. These groups include Food and Water Europe, 
GM Freeze, Soil Association, Testbiotech, European Beekeeping Coordination, Center for 
Food Safety and Friends of the Earth.  

 
11. Media interest in GM insects has been growing in recent years. Media articles have 

reported on scientific developments of GM insects, particularly on concerns over 
releases in the Cayman Islands, Brazil, Florida and New York. In general, these articles 
report on the science and offer little coverage of the governance issues. Interviews with 
civil society groups such as Genewatch, are generally limited to matters of science and 
risk. 

 
The role of publics in regulatory risk assessment  
 
12. Risk analysis comprises three stages: assessment; management; and communication. 

Calls for public inclusion in risk assessment, where scientific experts determine risks, 
have mounted in recent years. These calls have come from academics as well as the 
9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ {ŎƛŜƴǘƛŦƛŎ /ƻƳƳƛǘǘŜŜǎΣ ¦{ bŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎΣ /ƻŘŜȄ 
Alimentarius Commission and the WHO.  
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13. Calls for public inclusion in risk assessment respond to increasing evidence that risk 

assessment is not an objective, science-based process free from values, and therefore 
restricting decisions solely to scientific experts cannot be justified. 

 
14. In practice, publics are not involved in risk assessment in the way prescribed by the 
9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ {ŎƛŜƴǘƛŦƛŎ /ƻƳƳƛǘǘŜŜǎΣ ¦{ bŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎΣ /ƻŘŜȄ 
Alimentarius Commission and the WHO. 

 
15. Theoretically and in practice, the role of publics vis-a-vis experts in risk assessment is 

contentious. Some experts argue for a role for publics and others are clearly opposed to 
blurring the lines between assessment and management. 

 
tǳōƭƛŎǎΩ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ 9¦ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ŦǊŀƳŜǿƻǊƪ ŦƻǊ Da ŀnimals 
 
16. In 2013, EFSA established the risk assessment framework for GM insects under the 

Directive for the Deliberate Release of Genetically Modified Organisms with the 
publication of the Guidance on the Environmental Risk Assessment of Genetically 
Modified Animals όǘƘŜ ΨDǳƛŘŀƴŎŜΩύΦ ¢Ƙƛǎ DǳƛŘŀƴŎŜ ƛǎ ŀ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǇƻƭƛŎȅ ŀƴŘ ŀǎ ǎǳŎƘΣ 
involves value judgements that include establishing the scope of future risk assessments 
(the kinds of impacts deemed to be within/outside the scope), what counts as evidence 
and how much is needed, the interpretation of evidence, how uncertainties should be 
addressed, and how precaution should be applied.  

 
17. /ƻŘŜȄ !ƭƛƳŜƴǘŀǊƛǳǎ /ƻƳƳƛǎǎƛƻƴ όΨ/ƻŘŜȄΩύ ǊǳƭŜǎ ǊŜǉǳƛǊŜ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ ǘƘŜ 
ΨǊƛǎƪ ƳŀƴŀƎŜǊΩ ǘƻ ŜǎǘŀōƭƛǎƘ Ǌƛǎƪ ŀǎǎessment policy in advance of risk assessment and in 
Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ǇǳōƭƛŎǎΦ 5ŜǎǇƛǘŜ ǘƘŜ 9¦Ωǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ /ƻŘŜȄ ǊǳƭŜǎΣ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ 
asked EFSA (the risk assessor) to develop the Guidance.  

 
18. To meet its statutory obligation to stakeholder engagement, EFSA holds science-based 

public consultations: governance issues, including ethical and socioeconomic issues are 
outside its remit. Risk regulatory agencies in the USA (USDA and FDA) and Brazil (CTNBio) 
also hold science-based public consultations in their risk decision-making.  

 
19. The public consultation held in the development of the Guidance was ineffective at 

capturing the full range of affected publics, resulting in an official complaint to the 
European Ombudsman about the independence of experts on the GM Insects Working 
Group and, more importantly, had minimal impact, particularly owing to the timing of 
the consultation at the end of a long, expert-driven process. 

 
20. More importantly, the consultation was science-ōŀǎŜŘ ǘƘŜǊŜŦƻǊŜ 9C{!Ωǎ ŜȄǇŜǊǘǎ ŘƛŘ ƴƻǘ 

consider non-ǎŎƛŜƴǘƛŦƛŎ ƛǎǎǳŜǎΣ ŜǾŜƴ ǘƘƻǳƎƘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŎƻƳƳŜƴǘǎ ŀŘŘǊŜǎǎŜŘ 
governance issues.  

 
21. By framing the Guidance as a scientific document, value-choices were hidden from 

publics and policy decisions were made by independent scientists without democratic 
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ŀŎŎƻǳƴǘŀōƛƭƛǘȅΦ CǊǳǎǘǊŀǘƛƻƴ ǿƛǘƘ ǘƘƛǎ ΨŎƭƻŀƪƛƴƎΩ ƻŦ ǾŀƭǳŜǎ ǿŀǎ ŎƭŜŀǊ ƛƴ 9C{!Ωǎ ǇǳōƭƛŎ 
consultation and the issue has been raised frequently in the academic literature.  

 
tǳōƭƛŎǎΩ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ Da ŘƛŀƳƻƴŘōŀŎƪ ƳƻǘƘ ƛƴ bŜǿ ¸ƻǊƪΣ ¦{! 
 
22. Lƴ нлмпΣ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ό¦{5!ύΩǎ !ƴƛƳŀƭ ŀƴŘ tƭŀƴǘ IŜŀƭǘƘ 
LƴǎǇŜŎǘƛƻƴ {ŜǊǾƛŎŜ ό!tIL{ύ ƎǊŀƴǘŜŘ /ƻǊƴŜƭƭ ¦ƴƛǾŜǊǎƛǘȅΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ǊŜƭŜŀǎŜ ǘƘe GM 
diamondback moth in order to test its efficacy as an agricultural pest management tool. 
In the process, APHIS published an environmental assessment of the GM moth and held 
a science-based public consultation involving 286 participants (plus 19,869 signatures).  

 
23. !ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǇǳōƭƛŎǎΩ ŎƻƳƳŜƴǘǎ ǎƘƻǿǎΣ ƻǾŜǊǿƘŜƭƳƛƴƎƭȅΣ ǘƘŀǘ ǇǳōƭƛŎǎ ŀǊŜ ŎƻƴŎŜǊƴŜŘ 

about governance of the GM moth and GM insects more broadly. Comments included 
the following concerns: Governance (mentioned 389 times); environment (118 times); 
animal integrity (42 times); human health (23 times); psychological (6 times); and, 
economic (once). 

 
24. tǳōƭƛŎǎΩ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ƎƻǾŜǊƴŀƴŎŜ ƛƴŎƭǳŘŜŘΥ  

¶ Trust and legitimacy, particularly trust in regulators, industry and scientists due to 
their close relationship and the focus on economic rather than social benefits from 
the technology;  

¶ Evidence and the burden of proof, particularly related to acceptable risk decisions;  

¶ Da ǘŜŎƘƴƻƭƻƎȅ ƳƻǊŜ ƎŜƴŜǊŀƭƭȅΣ ǘƘŜ ΨǳƴƴŀǘǳǊŀƭƴŜǎǎΩ ƻŦ Da ƳƻǘƘǎ ŀƴŘ ǘƘŜ ǇƻǎǎƛōƭŜ 
ΨǎƭƛǇǇŜǊȅ ǎƭƻǇŜΩ ƭŜŀŘƛƴƎ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ŀƴŘ ƴƻǊƳŀƭƛǎƛƴƎ ƻŦ ƻǘƘŜǊ Da ŀƴƛƳŀƭǎκƛƴǎŜŎǘǎΤ 

¶ Consideration of the GM moth in contrast to alternative pest management tools. 
 
25. APHIS was unresponsive to these concerns and issued a permit for the release of the GM 

moth. This decision involved value-judgements about the acceptability of risk based on 
assessment of the environmental and human health risks and rendering the majority of 
ǘƘŜ ǇǳōƭƛŎǎΩ ŎƻƳƳŜƴǘǎ ƛƳǇƻǘŜƴǘΦ  

 
¢ƘŜ ²IhΩǎ ΨDǳƛŘŀƴŎŜ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǘŜǎǘƛƴƎ ƻŦ Da ƳƻǎǉǳƛǘƻŜǎΩ 
 
26. ¢ƘŜ ²IhΩǎ DǳƛŘŀƴŎŜ CǊŀƳŜǿƻǊƪ ŀŘǾƻŎŀǘŜǎ ǘƘŜ ƻǇŜƴƛƴƎ ǳǇ ƻŦ ōƻǘƘ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ 

and regulatory frameworks to publics to build trust and make substantive improvements 
to the development and deployment of GM mosquitos.  

 
27. The Guidance Framework was developed for GM mosquitos as a human health 

intervention tool and, as such, it does not address governance of GM agricultural insects 
which are unlikely to garner the same levels of public support.  

 
28. The WHO adopts an RRI approach, arguing scientific researchers are responsible for 

engaging with publics, responding to their concerns, and in case some instances, 
ŀƭƭƻǿƛƴƎ ǇǳōƭƛŎǎΩ ŎƻƴŎŜǊƴǎ ǘƻ ǎƘŀǇŜ ǘƘŜ ŘŜŎƛǎƛƻƴ ƻf whether a trial should proceed or not.  

 
29. The Guidance Framework makes frequent mention of public consultation yet there is an 

assumption that these mechanisms allow publics to raise the issues that matter to them. 
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It fails to address the practical challenges of engaging publics through science-based 
consultations.  

 
30. ¢ƘŜ ²Ih ŀŘǾƻŎŀǘŜǎ ŀ ΨǎŎƛŜƴŎŜ-ōŀǎŜŘ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪΩ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŦƻǊ ǇǳōƭƛŎ 
ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǇǳǘΣ ŀǊƎǳƛƴƎ ǘƘŀǘ ǎǳŎƘ ŀ ŦǊŀƳŜǿƻǊƪ ǿƛƭƭ άǎǘǊŜƴƎǘƘŜƴ ǇǳōƭƛŎ ŎƻƴŦƛŘŜƴŎŜ ƛƴ 
and acceptance of GM mosquito biotechnologies, their developers, and the government 
ŀƎŜƴŎƛŜǎ ǘƘŀǘ ǊŜƎǳƭŀǘŜ ǘƘŜƳΦέ ό²IhΣ нлмпΥ фпύΦ L ŘƛǎŀƎǊŜŜ ǿƛǘƘ ǘƘŜ ²Ih ƻƴ ǘƘƛǎ ǇƻƛƴǘΦ ! 
science-based approach that restricts publics from raising concerns about governance 
will undermine public confidence and jeopardise public acceptance. This is particularly 
the case when science-based consultations are presented as legitimate mechanisms of 
public engagement.  

 
How appropriate are current 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?  
 
31. Although the full range of issues raised by GM insects has yet to be established, it is clear 

that the current EU and UK regulatory frameworks are not able to address the issues 
raised by GM insects and do not create opportunities to discuss them. Similarly, Brazilian 
and US regulatory frameworks do not allow for consideration of these issues.  

 
32. Regulatory processes for GM insects are science-based and therefore restricted to 

scientific issues. The experts I interviewed who were involved with the EFSA Guidance 
agreed that the average person does not have the scientific knowledge or expertise to be 
able to comment on the scientific issues. In addition, GM insects raise issues that are 
broader than science and are related to governance. Currently, there are no 
opportunities in regulatory frameworks to discuss these issues.  

 
33. Organisations, including the WHO state that regulatory processes include meaningful 

public involvement. Implicit in these statements is the assumption that public 
consultations are legitimate and open and publics are able to raise their concerns. 
However, regulatory processes include science-based public consultations that are 
ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǎǘŀƎŜ ƻŦ Ǌƛǎƪ ŀƴŀƭȅǎƛǎ ŀƴŘ ǊŜǎǘǊƛŎǘ ǇǳōƭƛŎǎΩ ƛƴǇǳǘ ǘƻ ǎŎƛŜƴŎŜΦ  

 
34. The success of GM mosquitos in Brazil rests to a large degree on the Brazilian politicians 
ŀƴŘ ǇƻƭƛŎȅ ƳŀƪŜǊǎΩ ǳǊƎŜƴǘ ƴŜŜŘ ǘƻ ŎƻƳŜ ǳǇ ǿƛǘƘ ŀƴ alternative way to address an 
ŜȄƛǎǘƛƴƎ ŘŜƴƎǳŜ ŜǇƛŘŜƳƛŎ ŎƻƛƴŎƛŘƛƴƎ ǿƛǘƘ hȄƛǘŜŎΩǎ ƛƴƛǘƛŀǘƛǾŜ ǘƻ ƛƴǘǊƻŘǳŎŜ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ 
in Brazil and the desire of its Brazilian partners to transfer useful development skills and 
capacities. 

 
35. hȄƛǘŜŎΩǎ ǇǳōƭƛŎ ŜƴƎŀƎŜƳŜƴǘ ƛƴ .razil can be best characterised as a unidirectional public 

education campaign to publicise the trails, with the use of a van with a loud speaker and 
mosquito mascots. This approach to public engagement does not fit well with RRI 
approaches or those described in the WHO Guidance Framework. 
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How can the gap between regulatory approaches and public concerns over GMOs be 
ŀŘŘǊŜǎǎŜŘΚ Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ ²Ƙŀǘ ŀǊŜ ǘƘŜ ŎǊƛǘƛŎŀƭ 
factors in effective public engagement from lab to final release?  
 
36. When GM crops emerged in the UK in the 1990s, a gap emerged between regulatory 

approaches and public concerns. Publics were deemed to have a deficit in knowledge 
ŀƴŘ ŀǎ ǎǳŎƘ ƴŜŜŘŜŘ ŜŘǳŎŀǘƛƻƴ ŀōƻǳǘ ǎŎƛŜƴŎŜΦ ¢Ƙƛǎ ΨŘŜŦƛŎƛǘ ƳƻŘŜƭΩ Ƙŀǎ ōŜŜƴ ŘƛǎŎredited 
leading to a shift in thinking about the relationship between regulatory approaches 
όǎŎƛŜƴŎŜύ ŀƴŘ ǇǳōƭƛŎ ŎƻƴŎŜǊƴǎ όǎƻŎƛŜǘȅύΣ ŘǊƛǾŜƴ ƛƴ ǇŀǊǘ ōȅ ǘƘŜ {ŜƭŜŎǘ /ƻƳƳƛǘǘŜŜΩǎ нллл 
report, Science and Society. This shift translated into a significant rise in public 
engagement efforts, particularly in regulatory risk assessment and more recently, in 
scientific research through RRI. Publics are now promoted as valuable contributors to 
science. 

 
37. ¢Ƙƛǎ ǎƘƛŦǘ ƛƴ ǘƘƛƴƪƛƴƎ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ǘƘŜ 9¦Ωǎ {ŎƛŜƴǘƛŦƛŎ /ƻƳƳƛǘǘŜŜs, WHO and Codex 

recommendations for public input into risk assessment. However, the tension between 
science and society in the case of GMOs is still very apparent at the EU and UK level and I 
am not aware of a legitimate case of public input into risk assessment or risk assessment 
ǇƻƭƛŎȅΦ tǳōƭƛŎǎΩ ǊƻƭŜ ƛƴ ǊŜƎǳƭŀǘƻǊȅ Ǌƛǎƪ ƎƻǾŜǊƴŀƴŎŜ ƛǎ ƭƛƳƛǘŜŘ ǘƻ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǿƘŜǊŜ ǘƘŜȅ 
are unable to discuss the issues that matter to them. 
 

38. My interviews with scientists and policy-makers involved with biotechnology suggest the 
deficit model of public engagement remains entrenched.  

 
39. {ŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ Ƴŀȅ ōŜ ƳƻǊŜ ǊŜǎǇƻƴǎƛǾŜ ǘƻ ǇǳōƭƛŎǎΩ ŎƻƴŎŜǊƴǎ ǘƘŀƴ ǊŜƎǳƭŀǘƻǊȅ 

authorities. For example, the majority of concerns articulated in the science-based 
consultation into the GM diamondback moth were ignored by the regulatory authority, 
but Cornell University and researchers redefined their research strategy following the 
consultation. However, Cornell University described the reasons for the change as 
scientific suggesting it may be ŘƛŦŦƛŎǳƭǘ ŦƻǊ ǎŎƛŜƴǘƛǎǘǎ ǘƻ ƻǇŜƴƭȅ ǊŜǎǇƻƴŘ ǘƻ ǇǳōƭƛŎǎΩ 
concerns about GM insects.   

 
40. If risk assessment and scientific research are opened up to public input, they need to be 

able to respond to such input openly.   
 
41. RRI has the potential to pluralise expertise and open up innovation to a broader range of 

voices and values in order to align the research system with the needs of society. RRI 
offers useful guidance on how to engage with publics in scientific research yet it is an 
emergent framework and we need to explore its potential and its efficacy in steering 
innovation toward society goals. As yet, RRI has not been applied to risk assessment. I 
am convening an expert workshop in November to consider this application. 

 
42. The WHO Guidance Framework takes an RRI approach to scientific research involving GM 

insects (from the lab to release), yet it does not apply the same approach to regulatory 
risk frameworks governing the release of GM insects.  
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43. The critical factors in effective public engagement are well researched. Engagement must 
ōŜ ŎƻƴŘǳŎǘŜŘ ΨǳǇǎǘǊŜŀƳΩ ƛƴ ǘƘŜ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻŎŜǎǎ όǎǘŀǊǘƛƴƎ ƛƴ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǊŜǎŜŀǊŎƘ 
funding priorities). It must be a two-way conversation involving all interested parties 
with the freedom to discuss the full range of issues related to GM insects. It must be able 
to impact or shape the innovation process. Engagement should start with the societal or 
environmental issue that GM insects are proposed to contribute to and examine GM 
insects alongside alterative proposed solutions. It should not be an educational exercise 
ǘƻ ōǊƛƴƎ ǇǳōƭƛŎǎΩ ǘƘƛƴƪƛƴƎ ƛƴ ƭƛƴŜ ǿƛǘƘ ŀ ǇǊŜŘŜŦƛƴŜŘ ƎƻǾŜǊƴƳŜƴǘ ǇƻƭƛŎȅΦ  

 
44. It may be helpful to think about an institution, mechanism or space to allow 

consideration of the governance or political issues related to GM insects.  
 
45. In the case of GM crops, an argument has been made to support the exclusion of non-

scientific issues from regulatory frameworks on the basis that the non-scientific issues 
should be addressed by consumers in the market place (although this model fails to work 
when labels are not provided). However, it is unclear how this model could work in the 
case of GM insects as they are unlikely to be available to individual consumers in both 
the human health and agricultural contexts.  

 
46. We know very little about the benefits of GM insects. Scientific research is prone to 

hype: the benefits of scientific research are likely to be over-promised and this places 
pressure on technology to deliver on expectations. There is a need to research what the 
potential benŜŦƛǘǎ ƻŦ Da ƛƴǎŜŎǘǎ ƳƛƎƘǘ ōŜ ŀƴŘ ŎǊŜŀǘŜ ŀ ΨǎǇŀŎŜΩ ǘƻ ŘƛǎŎǳǎǎ ǘƘŜǎŜ ōŜƴŜŦƛǘǎ 
in the context of alternatives. 

 
47. We need to recognise that decisions about the potential role for GM insects in human 

health and agriculture are political and not scientific. Publics must be able to discuss 
these broader issues up front before a particular innovation trajectory is locked-in.  

 
22 September 2015 
 
Work cited: 
WHO (World Health Organization) (2014) Guidance framework for testing of genetically 
modified mosquitoes. Geneva: WHO 
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Innovate UK ς Written evidence (GMI0008) 
 
The Innovate UK response to the House of Lords Select Committee inquiry into Genetically 
Modified (GM) Insects. 
 
1. LƴƴƻǾŀǘŜ ¦Y ƛǎ ǘƘŜ ¦YΩǎ ƛƴƴƻǾŀǘƛƻƴ ŀƎŜƴŎȅΣ ŀ ƴƻƴ-departmental public body sponsored 

by BIS.  It is the prime channel through which the Government incentivises innovation in 
business.  Innovate UK is business-led.  Our governing board and executive team is 
comprised of experienced business innovators and experts.  We work with people, 
companies and partner organisations to find and drive the science and technology 
innovations that will increase productivity and exports and grow the UK economy. 

 
2. We are working to: 

¶ accelerate UK economic growth by nurturing small high-growth potential firms in 
key market sectors, helping them to become high-growth mid-sized companies 
with strong productivity and export success;  

¶ build on innovation excellence throughout the UK, investing locally in areas of 
strength; 

¶ develop Catapults within a national innovation network, to provide access to 
cutting edge technologies, encourage inward investment and enable technical 
advances in existing businesses; 

¶ turn scientific excellence into economic impact and deliver results through 
innovation, in collaboration with the Research Community and Government; and, 

¶ evolve our funding models to explore ways to help public funding go further and 
work harder, while continuing to deliver impact from innovation. 
 

3. Lƴ ƭƛƴŜ ǿƛǘƘ ƻǳǊ ǎǘǊŀǘŜƎȅ Ψ/ƻƴŎŜǇǘ ǘƻ /ƻƳƳŜǊŎƛŀƭƛǎŀǘƛƻƴΩ67 we operate across 
Government and advise on polices which relate to technology, innovation and 
knowledge transfer.  We also support Government departments to become more 
efficient by supporting them in developing innovative solutions through harnessing the 
creativity that businesses can offer.  

 
4. Innovate UK was established in July 2007 (as the Technology Strategy Board), we have 

committed more than £1.5 billion to date; for every £1 we invest, the private sector 
more than matches that investment, doubling the power of public sector money.  We 
have directly supported over 6,500 companies and created or protected some 35,000 
jobs. We work with nearly every University in the UK to stimulate the commercialisation 
of leading-edge academic research and innovation.  

 
5. LƴƴƻǾŀǘŜ ¦Y ǿŜƭŎƻƳŜǎ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ƛƴǉǳƛǊȅ ƛƴǘƻ DŜƴŜǘƛŎŀƭƭȅ aƻŘƛŦƛŜŘ LƴǎŜŎǘǎ ŀǎ ǎǳŎƘ 

a technology is likely to be of interest to the UK academic and business community in 
service of positive public health and agricultural sustainability outcomes.   

 

                                            
67 Available at  https://www.gov.uk/government/publications/innovate-uk-strategy-2011-to-2015-concept-to-
commercialisation 

https://www.gov.uk/government/publications/innovate-uk-strategy-2011-to-2015-concept-to-commercialisation
https://www.gov.uk/government/publications/innovate-uk-strategy-2011-to-2015-concept-to-commercialisation
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6. !ǎ ǘƘŜ ¦YΩǎ ƛƴƴƻǾŀǘƛƻƴ ŀƎŜƴŎȅ LƴƴƻǾŀǘŜ ¦Y ƘŜƭǇǎ ¦Y ŎƻƳǇŀƴƛŜǎ ǳƴŘŜǊǎǘŀƴŘ ¦Y ŀƴŘ 

global market opportunities.  These opportunities are often in emerging fields where as 
well as new scientific approaches, there are often ethical and legislative considerations 
too.  We are keen to consider the results of this inquiry which we hope will help form the 
scope of our strategy and potential future investments in the translation and 
development of GM insect technologies.  Set out below is our response to the questions 
raised by the Committee.  
 

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? 

 
7. We look to others more expert in the field to answer this particular question on the 

scope of opportunities.   
 

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?  

 
8. This is an important question, as it will inform on the level and timing of the 

preparedness of the regulatory framework for potential developments in GM insect 
technologies.  Answers will provide potential opportunities for science and for business 
to commercialise solutions in this area.  

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

 
9. It is most likely that GM insects will provide new opportunities for the control of insects 

and the diseases and issues that they cause, which not only include those relating to 
human health but also importantly to those that threaten crop and livestock 
productivity.   

 
10. Integrated Pest Management programmes that use a variety of approaches are generally 

preferred by practitioners over single solution methods of control.  Integrated systems 
are more likely to avoid problems of resistance, and as all elements have different modes 
of action it means that by adjusting the active elements of a programme of control, a 
level of customisation can be achieved.  Currently insecticides remain the main 
contributor to insect control whether as part of an integrated programme or as single 
control technique.   However, with concerns about contamination of land and water 
bodies and effects on non-target species, as well as resistance, the options afforded by 
alternative or complimentary strategies are an important approach to pursue.  This is 
especially the case if the use of insecticides can be lowered and effective control can still 
be achieved ς this may be a possibility if GM insects are added within an integrated 
approach.   
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11. Where environmental and other factors are constantly in flux, the ability to use all 

available methods of control (including those using GM techniques) is important to 
establish and maintain.  It is also important not to become totally reliant on one form of 
control if for some reason that method of control becomes unavailable or ineffective.  

 
12. We can conclude that even though IPM approaches currently exist, there are concerns 

including those around resistance, and we need to look at new approaches, including the 
need to explore if GM can be added to the current portfolio of options.  This in turn 
could result in growth opportunities for UK businesses. 

 
13. Given that some insects cannot be controlled sufficiently with current control 

programmes (integrated or not), including those that use biological control, there seem 
to be opportunities for new techniques including those offered by genetic modification.  
 

4. How appropriate are current 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? 

  
14. The regulatory framework is critical to permitting practices that are beneficial whilst 

effectively managing any risks.  The current regulations pre-date the existence of GM 
insects and do not seem to effectively accommodate this technology.  It is appropriate 
that the regulatory framework is addressed as it was designed to oversee the growth of 
GM crops.   

 
15. It also seems apparent that the techniques for producing insects with altered 

characteristics are the focus for regulation rather than the phenotype that results.  For 
example, the production of infertile male insects through radiation treatment is not 
regulated whilst there is a high level of examination of GM techniques that might bring 
about the same result.  We would argue that any regulation of GM insects should focus 
on the risks and benefits of the phenotype produced (in this example the infertile male 
insect), rather than solely the method through which it is produced e.g. a GM technique 
versus radiation. 
 

16. Additionally rather than a single consideration of risk, this should be balanced against 
potential benefits based on an evidence-based assessment.  In evaluating risks and 
benefits current alternatives should be considered and reassessed if and as the 
landscape changes.  It is also clear that where developments in science are moving 
quickly the regulatory framework needs to anticipate such progress rather than be 
reactive to innovation. 

 
17. Where regulations in other countries and geographies exist these should be studied, 
ǳƴŘŜǊǎǘƻƻŘ ŀƴŘ ŀǇǇƭƛŜŘΣ ƛŦ ƛǘ ƛǎ ŘŜŜƳŜŘ ŀǇǇǊƻǇǊƛŀǘŜ ŀƴŘ ƛŦ ǘƘŜȅ ƳŀǘŎƘ ǘƘŜ ¦YΩǎ 
requirements they may be incorporated into our regulatory framework.   
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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? 

 
18. We cannot comment on the WHO guidelines, as they are outside our frame of technical 

specialisation and expertise as Innovate UK 
 

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 ecological risks and human benefits that might arise from the application of gene 
drive techniques to population replacement approaches be assessed? 

  
19. We cannot comment on the ESFA guidelines, as they are outside our frame of technical 

specialisation and expertise as Innovate UK. 
 

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

 
20. Private companies currently fund some of the applied research in this area, with support 

for a number of these projects coming from grant awarding bodies such as BBSRC, to 
enable early-stage developments, and where appropriate Innovate UK, to help business 
translate research into innovative technologies and products.  Research is also 
conducted in collaboration with Government funded world-leading establishments such 
as The Pirbright Institute, which specialises in research and surveillance of viral diseases 
in farm animals and viruses that spread from animals to humans. 

 
21. We are aware of one or two UK companies leading the world in GM insect research 

(including Oxitec in the UK, which both Innovate UK and BBSRC have funded) and that 
they are attracting private investment.  We recognise however that the application of 
such research is likely to be in countries where the regulations allow the use of GM 
insects i.e. outside the EU.  UK businesses will have to be prepared to do much of the 
trials to prove efficacy in those countries where the release of such insects are 
permitted.  This means that whilst some of the research and development is conducted 
in the UK, most of the application will be conducted elsewhere.  

 
22. Innovate UK may be a potential investor in such research and commercialisation if the 

investment were to lead to growth, productivity and be beneficial to the UK economy.  
The level of investment would depend among other considerations, and indeed on 
outcomes of this inquiry.  If the inquiry were to support this approach we may consider 
specific funding in this area to promote commercialisation of UK-based research.   

 
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 might this be managed? 
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23. There seems no reason why the Government should not fund commercialisation of GM 
insects if the public health and/or animal health benefits are demonstrated.  

 
24. To avoid potential conflicts of interest, it would be important for the regulation of GM 

insects to be handled by a separate inspectorate than those supporting 
ŎƻƳƳŜǊŎƛŀƭƛǎŀǘƛƻƴΦ  9ƴǎǳǊƛƴƎ ŀǇǇǊƻǇǊƛŀǘŜ ΨŎƘŜŎƪǎ ŀƴŘ ōŀƭŀƴŎŜǎΩ ƛƴ ǘƘŜ DƻǾŜǊƴƳŜƴǘ 
system would protect integrity and the interests of the UK population. 

 
9. How could the UK benefit economically from both developing GM Insect technology 

and its use within the UK? 
 

25. The UK has one of the most advanced networks of researchers in agriculture and health 
and already has the expertise and infrastructure to benefit from investment in this area.  
Indeed the business Oxitec who are active in this field are UK based and are a 
commercial spin-out from the UK academic system.  The UK has the opportunity to 
benefit economically from the research and development, licensing and application of 
GM insects where the regulatory and market dynamics enable the deployment of the 
technology.  The UK has the capability in the underpinning science and technology to 
benefit economically whether that deployment is within the UK, EU or elsewhere.  
However, where deployment is only possible in overseas markets, the UK risks losing its 
world-leading talent to the markets of greatest need/value for GM technology. Whilst 
the focus for Innovate UK is on the economic benefit, it would seem likely that there 
would be benefits beyond economic ones e.g. societal, given the animal and human 
health implications, which would be both in the UK but also in other countries which may 
be of interest to Government departments such as Department for International 
Development. 

 
26. At the present time, UK companies can apply for co-funding from Innovate UK into the 

development of GM insects assuming all the criteria for funding (including regulation of 
such research) are met, but clearly they cannot take the commercialisation to full 
deployment any further in the UK market due to the interpretation of the current 
regulatory framework. 

 
10. How can the gap between regulatory approaches and public concerns over GMOs be 

addressed? Is there a role ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ ²Ƙŀǘ ŀǊŜ ǘƘŜ 
critical factors in effective public engagement from lab to final release? 
 

27. As with all complex scientific issues, we would support effective public engagement and 
dialogue so that the evidence base is fully understood and the consumer can understand 
for themselves the risks and benefits of GM.  This needs to be conducted by trusted third 
parties whose neutrality is clearly recognised. 

 
Evidence submitted on behalf of the Innovate UK by: 
Dr Ruth McKernan, CBE, Chief Executive, Innovate UK  
 
17 September 2015 
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Institute for Science, Innovation and Society (InSIS) ς Written evidence 
(GMI0030) 
 
Authors: Dr Javier Lezaun and Christiaan de Koning, MPhil, University of Oxford.  
 
SUMMARY 
 
1. In this memorandum we provide a pragmatic perspective on the governance issues 

related to the development and deployment of genetically modified insects (GMIs). 
 
2. There is at the present time no clear regulatory pathway for GMIs, and regulatory 

systems are particularly weak in the countries that could benefit the most from this 
technology. 

 
3. In order to address this problem, we recommend the following lines of action: 
 

a. Address public concerns in the development phase of the technology. 
b. Evaluate GMI-based interventions alongside alternative courses of action, and 

consider the potential lock-in of any GMI deployment. 
c. Establish a transparent process for contained releases, including protocols for 

site selection. 
d. Enhance mechanisms for post-release monitoring. 
e. Initiate a public dialogue on second-generation GM insects, i.e. gene-drive or 

self-sustaining varieties, before the release of these organisms becomes a real 
possibility.   

 
ABOUT THE INSTITUTE AND THE AUTHORS 
 
4. The Institute for Science, Innovation and Society (InSIS) at the University of Oxford is a 

research group specialized in the governance of new and emerging technologies. Its 
work covers a wide range of scientific and technological innovations. Its research on 
ŎƭƛƳŀǘŜ ƎŜƻŜƴƎƛƴŜŜǊƛƴƎΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ ǿŀǎ ƛƴǎǘǊǳƳŜƴǘŀƭ ƛƴ ǘƘŜ ŜƭŀōƻǊŀǘƛƻƴ ƻŦ ǘƘŜ ΨhȄŦƻǊŘ 
tǊƛƴŎƛǇƭŜǎΣΩ ǿƘƛŎƘ ǿŜǊŜ ŜƴŘƻǊǎŜŘ ōȅ ǘƘŜ IƻǳǎŜ ƻŦ /ƻƳƳƻƴǎ {ŜƭŜŎǘ /ƻƳƳƛǘǘŜŜ ƻƴ 
Science and Technology in 2010.68 

 
5. Since 2008 InSIS has conducted research on the governance of new biotechnologies, 

including transgenic animals and mosquitoesΦ ¢ƘŜ LƴǎǘƛǘǳǘŜΩǎ .ƛƻtǊƻǇŜǊǘȅ ǊŜǎŜŀǊŎƘ ƎǊƻǳǇΣ 
funded by the European Research Council, has monitored the design and testing of 
transgenic mosquito varieties for vector control interventions. This work has included 
extensive interviews with scientists and regulators around the world, and a close study of 
past and planned releases in Brazil, Panama, Mexico and the United States. 

 
6. Dr Javier Lezaun and Mr Christiaan de Koning have composed and submitted the 

                                            
68 Rayner, S., Heyward, C., Kruger, T., Pidgeon, N., Redgwell, C., & Savulescu, J. (2013). The Oxford principles. 
Climatic Change, 121(3), 499-512. 
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following evidence on behalf of InSIS.  

¶ Dr Javier Lezaun is Deputy Director of InSIS. His research focuses on the governance 
of scientific and technological innovation. He has published widely on the regulation 
of genetically modified organisms, and the role of public deliberation in the 
governance of new technologies.  

¶ Mr Christiaan de Koning, MPhil, is a doctoral candidate ŀǘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ hȄŦƻǊŘΩǎ 
Saïd Business School. His doctoral research explores the governance and 
commercialization of emerging biotechnologies. Over the past two years he has 
been conducting empirical research on field trials of GMIs, and has interviewed a 
broad range of key actors in the UK, the EU, Brazil and Panama.  

 
LACK OF REGULATORY PATHWAYS FOR GMI TECHNOLOGIES 
 
7. There is at the present time no consistent, internationally recognized regulatory 

framework for the testing and release of transgenic insects. While several countries have 
grappled with this question over the last decade, particularly in Latin America, they have 
developed ad hoc ŀǇǇǊƻŀŎƘŜǎΣ ǘƘŜǊŜ ƛǎ ƭƛǘǘƭŜ ŜȄŎƘŀƴƎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ΨōŜǎǘ ǇǊŀŎǘƛŎŜΩ 
across regulatory jurisdictions. In light of the importance of this technology, and of its 
significant cross-border implications, this state of affairs is unsatisfactory. 

 
8. Countries, like those in the European Union, that have a detailed regulatory pathway for 

genetically modified organisms (GMOs), developed those in relation to genetically 
modified food crops and the biotechnologies that were available in the 1990s. Extending 
these regulations to GM insects requires a significant degree of fine-tuning and 
modification (for instance a re-ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ΨŎƻƴǘŀƛƴŜŘ ǊŜƭŜŀǎŜΣΩ ŀƴŘ 
new criteria for the evaluation of environmental impact). Yet there is little appetite in 
these countries for reopening the political debate on the governance of novel 
biotechnologies. 

 
9. Regulatory jurisdictions without a central authority in charge of assessing new GMO 

releases have struggled to deal with the complex challenges posed by GMIs. Even the 
United States found it difficult to chart a regulatory pathway for the release of transgenic 
mosquitoes when it was first approached by Oxitec Ltd. about this possibility in 2008. For 
resource-poor countries with limited regulatory resources ς the key constituency for 
vector control applications of the technology ς GMIs will represent a very problematic 
object of governance. In Mali, for instance, more than 30 agencies have been involved in 
approving the release of new GM mosquito varieties. 

 
10. The process initiated in 2009 by the World Health Organization to develop a set of 

principles for the evaluation of GMIs has yielded a Guidance Framework for testing GM 
mosquitoes (2014). While this document offers high-level assessment criteria, it still 
requires a significant degree of adaptation to specific national and local conditions. 

  
11. ¢ƘŜ ŎƘŀƭƭŜƴƎŜǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜ ǇŜǊǘŀƛƴ ǘƻ ΨŦƛǊǎǘ ƎŜƴŜǊŀǘƛƻƴΩΣ ǎŜƭŦ-limiting transgenic 

construct (e.g. sterile varieties). The difficulties increase exponentially, however, when 
we considering the development of self-sustaining, gene-ŘǊƛǾŜ ǎȅǎǘŜƳǎΦ ¢ƘŜǎŜ Ψsecond 
ƎŜƴŜǊŀǘƛƻƴΩ ǾŀǊƛŜǘƛŜǎ ǿƛƭƭ ǇǊŜǎŜƴǘ ŀ ǊŀŘƛŎŀƭ ŎƘŀƭƭŜƴƎŜ ǘƻ ŜȄƛǎǘƛƴƎ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪǎΦ 
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For one, they will likely require forms of pre-release testing and post-release monitoring 
yet to be developed. 

 
12. The lack of clear regulatory pathways adds a critical uncertainty to the viability of genetic 

insect control as a commercial enterprise. Private investment in this area has been very 
limited, even for agricultural pest control applications that might represent a significant 
market opportunity. With the recent purchase of UK-based Oxitec Ltd. by US synthetic 
biology firm Intrexon the sector has lost its most visible player. 

 
PRINCIPLES FOR A ROBUST REGULATORY APPROACH TO GMI TECHNOLOGIES 

 
13. The experience gathered over the last decade in several Latin American countries offers 

some insights for the development of an effective governance system for GMI 
technologies. There has been a steep learning curve from the first open release in the 
Cayman Islands in 2008. Large-scale releases of GM Aedes aegypti mosquitoes have 
ǘŀƪŜƴ ǇƭŀŎŜ ƛƴ .ǊŀȊƛƭ ǎƛƴŎŜ нлмл ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŀǘ ŎƻǳƴǘǊȅΩǎ ŘŜƴƎǳŜ ŎƻƴǘǊƻƭ 
programme.69 Significant releases have also taken place in Panama. Mexican authorities 
developed a particularly robust pathway for the contained release of transgenic Aedes 
aegypti in the southern state of Chiapas.70 Several important lessons can be drawn from 
these experiences. 

 
14. Recognize public concerns and address them in the development process. GMIs raise a 

number of significant issues and concerns in public opinion. These concerns are diverse, 
and vary from context to context. They are not necessarily a function of the insects being 
άƎŜƴŜǘƛŎŀƭƭȅ ƳƻŘƛŦƛŜŘέΥ ƛƴ ŎƻƴǘŜȄǘǎ ǿƘŜǊŜ ƳƻǎǉǳƛǘƻŜǎ ŀǊŜ ŀƴ ŜǾŜǊȅŘŀȅ vector of disease, 
any release of laboratory specimens into the environment is due to be cause for concern, 
regardless of how people feel about biotechnology. Some of these concerns can be 
addressed in the development phase ς for instance those concerning off-target effects, 
sex selection (male-only releases), or the compatibility of GM species with local varieties.   

 
15. Evaluate GMIs alongside alternative approaches to the problem in question. GMI 

technologies will not and should not be judged solely on their own technical merits. 
Application of genetic methods of insect control should be evaluated alongside 
alternative courses of action. If GM insects are to be released as part of a dengue control 
campaign, for instance, their effectiveness will need to be compared and contrasted with 
alternative approaches to dengue (e.g. the availability and efficacy of a dengue vaccine). 
The assessment of GM insects should also include a careful evaluation of alternative 
methods for vector control (e.g. drainage, spraying, bed nets, etc.). It is essential to 
conduct rigorous multi-technology evaluations, particularly because the deployment of 
GM insects will have significant lock-in effects,71 For instance, deploying GM insects as a 
method of vector control against tropical diseases is likely to further weaken mosquito 

                                            
69 [ŜȊŀǳƴΣ WŀǾƛŜǊΣ /ƘǊƛǎǘƛŀŀƴ ŘŜ YƻƴƛƴƎΣ {ŀǊŀƘ IŀǊǘƭŜȅΣ [Ŝŀ ±ŜƭƘƻ ŀƴŘ !ƴŘǊŜ /ŀƳǇƻǎΦ άtƻƭƛǘƛŎŀƭ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŀƴŘ 
ƛƴƴƻǾŀǘƛƻƴΥ ƎŜƴŜǘƛŎŀƭƭȅ ƳƻŘƛŦƛŜŘ ƳƻǎǉǳƛǘƻŜǎ ƛƴ .ǊŀȊƛƭέ όCƻǊǘƘŎƻƳƛƴƎΣ ƛƴ Journal of Responsible Innovation).  
70 Ramsey, Janine M., J. Guillermo Bond, Maria Elena Macotela, Luca Facchinelli, Laura Valerio, David M. Brown, 
Thomas W. Scott, and Anthony A. James. "A regulatory structure for working with genetically modified 
mosquitoes: lessons from Mexico." PLoS Negl. Trop. Dis 8, no. 3 (2014): e2623. 
71 Lezaun, Javier, and Natalie Porter. "Containment and competition: Transgenic animals in the One Health 
agenda." Social Science & Medicine 129 (2015): 96-105. 
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control programmes, and could contribute to the dismantling of public infrastructures 
that are already severely under-resourced. Genetic insect control applications in 
agriculture could reinforce the cultivation methods that exacerbated the pest problem in 
the first place. Any plans to move forward with this technology must thus be based on a 
careful consideration of alternative courses of action and of the long-term implications of 
technological selection.. 

 
16. Establish a transparent process for contained releases. A robust and publicly accountable 

system for the governance of contained releases is key not only to the safety of 
subsequent open releases, but also the to the public legitimacy of the technology as a 
whole. Yet it would be a mistake to simply implement the existing protocols for 
contained release of GMOs. These rules were often created to deal with GM crops, but 
insects raise a very different set of public issues and concerns, as well as very specific 
biosafety challenges. Furthermore, if we have learned anything from the experience of 
Da ŎǊƻǇǎ ƛƴ 9ǳǊƻǇŜ ƛǎ ǘƘŀǘ ΨŦƛŜƭŘ ǘǊƛŀƭǎΩ ŀǊŜ ŀ ƪŜȅ ōŀǘǘƭŜƎǊƻǳƴŘΣ ŀƴŘ ǘƘŀǘ ǿƘŀǘ ǎŎƛŜƴǘƛǎǘǎ 
ƛƴǘŜǊǇǊŜǘ ŀǎ ŀ ΨƭƛƳƛǘŜŘΩ ƻǊ ΨŎƻƴǘŀƛƴŜŘΩ ǊŜƭŜŀǎŜ ƛǎ ƻŦǘŜƴ ƛƴǘŜǊǇǊŜǘŜŘ ǾŜǊȅ ŘƛŦŦerent by 
relevant constituencies. It is for instance critical to create a transparent site selection 
procedure, and to involve concerned local communities early on in the process. The 
experience of Mexico is significant in this regard. Researchers and regulators initiated a 
debate with local communities in Chiapas about the possibility of conducting a contained 
release study of GM insects there three years before the actual testing took place. The 
issue was openly discussed in the local assembly prior to the construction of the research 
facility. Community concerns were factored in in the design phase, before the 
mosquitoes were shipped to Mexico. 

    
17. Develop new mechanisms for post-release monitoring. Once again, the experience of GM 

crops is only of limited value in this regard. Transgenic insects pose particular issues with 
respect to environmental impact ς for one, their traceability poses a significantly larger 
burden. We need better tools for the monitoring of GM insects in the environment, and 
the development of these tools needs to be addressed in a public and straightforward 
manner by the relevant scientific and regulatory institutions. 

 
18. Start a public discussion on next-generation GMI technologies. It is urgent to start a 

meaningful public dialogue on second-generation transgenic insect varieties, i.e. those 
varieties that incorporate gene drive systems and are thus expected to spread in the 
environment. This is a suite of technologies that is advancing quickly in laboratory work. 
Yet there is very little public awareness of their potential role, let alone a robust 
governance model for it. 

 
4 November 2015 
 
Cite as: Lezaun, J., and de Koning, C. (2015) Memorandum on regulatory pathways for 
genetically modified insects. 
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Professor Anthony James, University of California ς Written evidence 
(GMI0004) 
 
I am writing in response to your inquiry into Genetically Modified Insects. Specific answers to 
the questions follow. 
 
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?  
 
At this time, mosquitoes, mosquito-borne pathogens and the diseases they cause are the 
most straightforward to address through GM insect technology. This is due to the significant 
advances brought about by the application of molecular biological, genomics and 
transgenesis technologies to these insects, in addition to the relative ease of rearing and 
maintaining these organisms in the laboratory.  Also, the scale of the disease burden caused 
by these insects makes them worthy targets. Whole genome sequences are available, as are 
reliable methods for making engineered strains for use in population suppression or 
population modification strategies. 
 
The specific major disease targets are malaria, dengue fever and Chikungunya fever. The 
significant risk in Europe and possible the UK is Chikungunya fever transmitted by the 
invasive mosquito species, Aedes albopictus. 
 
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?  
 
This is outside my area of expertise, but in conversations with specialists, blue-tongue 
viruses come up often. Little work has been done to advance genetic manipulation of the 
species of flies that transmit these pathogens.  
 
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 approaches 
be complementary to existing Integrated Pest Management (IPM) programmes?  
 
Yes, GM technologies, specifically those that achieve population modification of vector 
insects, offer the potential for high benefit-to-cost ratios by providing sustainable 
interventions. They can consolidate disease intervention and prevention efforts by providing 
barriers to pathogen and pathogen-competent vector reintroduction, and allow resources to 
be focused on new sites while providing confidence that treated areas will remain disease-
free. These approaches are expected to work well with IPM approaches once the more-
conventional approaches have achieved their regional goals.   
 
4. How appropriate are current 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?  
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A lot of work still needs to be done in this area and it not only in the EU and UK. I am 
referring specifically to the circumstances created by the fragmented regulatory jurisdictions 
of multiple international, national and local agencies, and how this lack of coherency puts at 
risk the development of new technologies for which specific review and approval pathways 
do not exist. For example, we developed recently criteria for selecting collaborators and sites 
ŦƻǊ ŜŦŬŎŀŎȅ ŀƴŘ ǎŀŦŜǘȅ ŬŜƭŘ ǘǊƛŀƭǎ ƻŦ ŀ ǘǊŀƴǎƎŜƴic mosquito strain designed to suppress 
populations of the dengue vector mosquito, Aedes aegypti. These criteria combined rigorous 
ǎŎƛŜƴŎŜ ǿƛǘƘ ƎƻƻŘ ŜǘƘƛŎŀƭ ŀƴŘ ƭŜƎŀƭ ǇǊŀŎǘƛŎŜǎΦ {ǇŜŎƛŬŎ ǎƛǘŜ-selection criteria were developed 
ƛƴ ŦƻǳǊ ŎŀǘŜƎƻǊƛŜǎΣ {ŎƛŜƴǘƛŬŎΣ Regulatory, Community Engagement, and Resources, in 
anticipation of open-ŬŜƭŘ ǊŜƭŜŀǎŜǎΦ ¢ƘŜ ƛǎǎǳŜ ƻŦ Ƙƻǿ ǘƻ ƎŜǘ ǊŜƎǳƭŀǘƻǊȅ ŀǇǇǊƻǾŀƭ ŦƻǊ ǘƘŜ 
testing of a new technology when there was no dedicated agency to receive and review our 
applications was not trivial. Applying our checklist criteria, we identified Mexico as the only 
country at the time that had a horizontally- and vertically- integrated regulatory structure 
that could assure complete and ethical approval. Brazil may be there now. And yes, many 
lessons to be learned from these efforts.  
 
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?  
 
This publication is a good start. It would be best to develop it further with a specific GM 
product and disease target in mind. This way the important details will emerge and it will be 
possible to rank-order in an operational manner those factors that are significant. For 
example, resistance is likely to be more important in some circumstances than in others. It 
would be potentially counterproductive and a waste of resources to emphasize it as an issue 
before the specifics of a given situation were known.  
 
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 
ecological risks and human benefits that might arise from the application of gene drive 
techniques to population replacement approaches be assessed?  
 
I would make the same argument here as I would for the WHO guidelines. The test of the 
robustness of existing regulatory structures will come from their application to a specific 
proposed product with a well-defined objective. This provides the opportunity to evaluate if 
the theoretical issues articulated in the various guidelines are sufficient or over-excessive, 
and whether or not there are additional concerns that need to be addressed.  
 
7. How is research into the development of GM insects currently funded? Are there 
opportunities to attract more private investment into this area?  
 
While basic research funding for both is available for both governmental and private 
organizations, I would say that considering the potential benefits and the scale of the 
problems, both are woefully underfunded.  Business models for public health applications 
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are neither well-developed nor widely available for review. One idea was to make a good 
product and hope that a government would see its value and choose to support trials.  
 
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 might this be managed?  
 
This is an area where new thinking is needed. The new technologies, in particular, those 
applied to public health issues, likewise have fostered demands for new administrative and 
support structures to carry them out.  
 
9. How could the UK benefit economically from both developing GM Insect technology and 
its use within the UK?  
 
Speaking in the context of public health, reductions in health care costs for treating ill people 
and reduced costs for prevention. 
 
10. How can the gap between regulatory approaches and public concerns over GMOs be 
ŀŘŘǊŜǎǎŜŘΚ Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ ²Ƙŀǘ ŀǊŜ ǘƘŜ Ŏritical 
factors in effective public engagement from lab to final release? 
 
This requires a lengthy answer for which I do not have time.  Communication and trust are 
the key elements.  The work of James Lavery and colleagues is a good place to look for the 
critical factors. 
 
1 September 2015 
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Professor John Mumford, Imperial College London, Dr Jack Stilgoe, University 
College London, and Professor Paulo Paes de Andrade, Federal University of 
Pernambuco, Brazil ς Oral evidence (QQ 39-47) 
 
Transcript to be found under Professor Paulo Paes de Andrade, Federal University of 
Pernambuco, Brazil 
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National Institutes of Bioscience (NIB) ς Written evidence (GMI0012) 
 
This submission is made on behalf of the eight UK National Institutes of Bioscience (NIB) 
funded strategically by BBSRC, namely The Roslin Institute, John Innes Centre, Institute of 
Food Research, Institute for Biological, Environmental and Rural Sciences (IBERS), 
Rothamsted Research, The Pirbright Institute, The Babraham Institute and The Genome 
Analysis Centre (TGAC). 
 
The views expressed are independent of the Research Councils. 
 
1. (a) Which human diseases, across the world, could be addressed through GM insect 
technology?  
 
Most current approaches aim to affect target insect populations or species in a contained, 
species-specific way.  In relation to human disease, such approaches are most obviously 
applicable to vector-borne diseases.  Although different approaches have been proposed, 
are under development or in trials, they share key features ς in particular they all depend on 
mating between modified insects and unmodified ones.  This minimises off-target effects, 
however it is also likely to limit the application of such methods if a disease is transmitted by 
a large number of vector species.  West Nile virus might be an example of a pathogen for 
which application of a genetics-based vector management method could be problematic, as 
it may rely on many vector species to spread between animals and humans.  Conversely, 
dengue and chikungunya are attractive from this perspective with only one or a few 
significant vector species. 
 
In some cases, the insects themselves are the disease agent rather than acting as a vector for 
a microbial pathogen.  For example the larval stage of the New World screwworm, 
Cochliomyia hominivorax is the causative agent of screwworm myiasis disease.  Some of 
these insects are excellent potential targets for genetic pest management (see below). 
 
Other potential applications have been suggested, including the use of biting insects to 
deliver vaccines.  While this might be interesting in particular cases, perhaps to vaccinate 
hard-to-reach wildlife disease reservoirs, we do not know of any substantial investment in 
this area. 
 
GM insects are also used extensively in the laboratory to better understand fundamental 
aspects of the biology of disease vectors and other insects.  Studies using GM insects, largely 
Drosophila melanogaster, have helped elucidate many underlying processes of normal and 
ǇŀǘƘƻƭƻƎƛŎŀƭ ǎǘŀǘŜǎΦ  IƻǿŜǾŜǊΣ ǿŜ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ƛƴǘŜǊŜǎǘ ǊŜƭŀǘŜǎ ǇǊƛƳŀǊƛƭȅ ǘƻ 
field/environmental applications and will not further discuss laboratory-only use. 
 
(b) Are there any human disease risks in Europe, particularly the UK, for which GM insects 
are under development? 
 
Europe has Aedes aegypti and Aedes albopictus populations in several countries.  These 
mosquitoes are the primary vectors of dengue and chikungunya viruses; GM strains of both 
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have been developed and successful field trials have been carried out in several countries for 
one strain of Aedes aegypti.  Dengue is now endemic in Madeira (part of Portugal) and 
autochthonous (locally transmitted) cases of dengue occur sporadically in metropolitan 
France and other countries.  A major outbreak of chikungunya in the Indian Ocean had 
severe effects on La Réunion (a French overseas départment) and a smaller outbreak 
subsequently occurred in northern Italy.  Aedes albopictus is continuing to spread north in 
Europe; risk maps from the European Centre for Disease Prevention and Control (ECDC) 
indicate that it may eventually establish in southern England.  Historically, malaria was 
endemic in much of Europe, including the UK, and was only eliminated from Italy in the 
1950s.  Opinions differ as to whether malaria and other such vector-borne diseases are likely 
to re-emerge as a consequence of global warming.  In addition to Aedes species, GM 
approaches are also under development for Anopheles gambiae, the major vector of malaria 
in sub-Saharan Africa, and for some other Anopheles species. 
 
2. (a) What are the possible livestock and agricultural crop applications of GM insects 
across the world?  
 
The list of potential target pest species and problems is potentially very long.  Increased 
globalisation has accelerated the rate of introduction of new invasive pests, so the list of 
pest problems continues to lengthen.  Many of these may be good targets for sterile-insect 
methods, especially as invasive pests may lack a complex population structure even if 
present in the native populations from which they are drawn.  When the damage is primarily 
due to direct feeding, e.g. of immature stages on host plant or animal, genetics-based 
population suppression methods may be appropriate.  Where the pest causes harm 
indirectly, for example by transmitting a virus, methods aiming to reduce the ability of the 
target population to transmit the pathogen may also or alternatively be appropriate.  This 
ƳƛƎƘǘ ōŜ ŀŎƘƛŜǾŜŘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ōȅ ǎǇǊŜŀŘƛƴƎ ŀ ǎȅƴǘƘŜǘƛŎ άǾƛǊǳǎ ǊŜǎƛǎǘŀƴŎŜέ όǊŜŘǳŎŜŘ ǾŜŎǘƻǊ 
ŎƻƳǇŜǘŜƴŎŜύ ƎŜƴŜ ǘƘǊƻǳƎƘ ǘƘŜ ǘŀǊƎŜǘ ǇƻǇǳƭŀǘƛƻƴΣ ŀƴ ŀǇǇǊƻŀŎƘ ƪƴƻǿƴ ŀǎ άǇƻǇǳƭŀǘƛƻƴ 
replacemenǘέ ǘƘƻǳƎƘ ǘƘŜ ǘŀǊƎŜǘ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ƴƻǘ ǎǘǊƛŎǘƭȅ ǊŜǇƭŀŎŜŘ72.  
 
Spread and long-term persistence of an engineered gene, for example the synthetic virus 
resistance gene in the example above, are likely to require the use of a gene drive system.  
Several designs have been proposed.  These vary in several respects, one key property being 
the relative invasiveness of the system.  Some gene drive systems are predicted to spread 
irreversibly through a target population, others cannot be reversed but can be overwritten, 
i.e. changed but not removed, others again are expected to stay confined to specified target 
populations and not spread significantly to non-target populations of the same species.  
Since many pest species are present in more than one country, and may be of different pest 
status in different areas, invasiveness and trans-boundary establishment are likely to be key 
regulatory issues and may limit the deployment of some systems. 
 
Combinatorial use of gene drive systems has also been proposed whereby a less invasive 
system is used to spread a novel sequence through a target population; this novel sequence 
is then the target for a highly invasive genetic system73Φ  {Ǉŀǘƛŀƭ ŎƻƴŦƛƴŜƳŜƴǘ όάƴƻƴ-

                                            
72 Alphey L (2014) Genetic Control of Mosquitoes. Annual Review of Entomology 59: 205-224. 
73 Esvelt KM, Smidler AL, Catteruccia F, Church GM (2014) Concerning RNA-guided gene drives for the 
alteration of wild populations. eLife 3. 
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ƛƴǾŀǎƛǾŜƴŜǎǎέύ ƛǎ ǘƘŜƴ ŎƻƴŦŜǊǊŜŘ ōȅ ǘƘŜ ŦƛǊǎǘ ǎȅǎǘŜƳ ǿƘƛƭŜ ǘƘŜ ǎŜŎƻƴŘ may carry a deleterious 
gene potentially leading to elimination of the target population ς but in this combination not 
of the species. 
 
An additional potential application is in resistance management.  In the context of an 
integrated pest management (IPM) programme, genetic pest management (GPM) methods 
can potentially help manage resistance to other control methods within the IPM 
programme.  This has primarily been explored in the context of managing resistance to 
engineered plants, e.g. Bt crops74,75, but has wider application.  The concept is as follows: in 
a GPM programme, modified insects are released to mate with wild pest insects.  The 
numbers released (relative to the number in the wild population) vary by application but can 
be quite significant.  Where some or all of these hybrids ς progeny of mating between wild 
and released insects ς survive and are fertile, there will be some introgression (spread) of 
ƎŜƴŜǘƛŎ ōŀŎƪƎǊƻǳƴŘ ǘǊŀƛǘǎ όƛΦŜΦ ƎŜƴŜǎ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ǘǊŀƴǎƎŜƴŜ ƛǘǎŜƭŦύ ŦǊƻƳ ǘƘŜ άŦŀŎǘƻǊȅέ 
population of modified insects into the wild population.  So long as the factory population is 
susceptible to other control methods ς for example an insecticide ς άǇǳǎƘƛƴƎέ ǘƘŜǎŜ 
susceptibility alleles (genes) into the wild population will tend to dilute and counter the 
spread of any incipient resistance genes in that wild population.  Simulation modelling 
indicates that this could provide powerful synergy between GPM methods and other 
methods in an integrated programme, or even simply help reverse resistance in a population 
for otherwise-effective methods that have been rendered obsolete by the spread of 
resistance alleles. 
 
In addition to livestock and agricultural applications, at least one other potential application 
of GM insects is gaining significant attention: use for conservation biology.  Invasive species 
are a major problem for biodiversity and conservation.  The best-known examples perhaps 
relate to rodents inadvertently introduced to naïve island habitats, but similar issues arise 
with insects.  For example, avian malaria and avian pox transmitted by the mosquito Culex 
quinquefasciatus threaten several unique and endangered bird species in Hawaii with 
extinction.  The self-dispersing and species-specific nature of genetic control methods make 
them highly attractive in this context. 
 
(b) Of current livestock disease risks and agricultural insect pests that could be addressed 
through GM Insects, which should be the highest priority for Europe?  
 
Even restricting to Europe there are still many candidates.  Several tephritid fruit flies, 
especially Mediterranean fruit fly and olive fly, cause severe economic damage and are hard 
to control by current methods (primarily chemical insecticides, which are themselves under 
threat due to deregistration and emerging resistance in the pest insect).   
 
In the UK, the Spotted Wing Drosophila (Drosophila suzukii) and the diamondback moth are 
potentially suitable targets, as are disease vectors such as thrips and whitefly.  As the 
technology becomes routine, the costs and timescale of development and deployment are 

                                            
74 Alphey N, Bonsall M, Alphey L (2009) Combining pest control and resistance management: synergy of 
engineered insects with Bt crops. J Econ Entomol 102: 717-732. 
75 Alphey N, Coleman PG, Donnelly CA, Alphey L (2007) Managing insecticide resistance by mass release of 
engineered insects. J Econ Entomol 100: 1642-1649. 
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likely to reduce, making it economically attractive for a wider range of targets ς although this 
will largely be dependent on regulatory policies. 
 
Introduced pest species can cause such harm and economic dislocation that there is a strong 
case for a proactive strategy based on horizon-scanning for threats and early development 
of suitable control tools, held in readiness against need.  New invasions are by definition 
numerically and geographically limited and thus, highly vulnerable to genetics-based 
approaches.  However, the development and regulatory timescales are such that starting 
development only after an incursion has been detected is likely to be too late, or at best 
unnecessarily expensive as the incursion will have considerable time to spread before actual 
deployment of the genetic strain.  New World screwworm provides a classic example of 
timely intervention ς an incursion into Libya, threatening Africa and Europe, was eliminated 
by use of sterile males from the large control programme in the Americas76.  In this case, 
they used radiation-sterilised males, but the principle is clear.  Had the US programme not 
been in existence, there would have been no defence.  Government would need to consider 
funding mechanisms for this ς as for vaccines, developing a GM insect for use in case of a 
future outbreak is unlikely to be commercially attractive due to the uncertainty over actual 
sales.  Also, the conventional path to regulatory approval, involving cage and field trials of 
increasing scale, would need substantial modification for such proactive development as the 
pest is not yet present in the intended deployment area at time of development. 
 
3. (a) Are there likely to be opportunities provided by GM insects that cannot be provided 
by other approaches, such as biological control methods?  
 
A major difference between biological control as traditionally practiced77 and the use of GM 
insects is that with GM insects ς as for classical Sterile Insect Technique ς the control agent is 
a modified version of the pest species, rather than being some other species.  The mating-
based nature of the intervention (the control agent interacts with the wild pest population 
primarily or exclusively through mating) means that the use of GM insects is exquisitely 
species-specific.  A major concern and limitation of classical biological control is off-target 
effects, in particular whether the released biocontrol agent will attack other species in the 
receiving environment than the intended one.  While this must be a consideration for any 
intervention, the use of modified insects is much more specific and certain in this regard 
than other methods. 
 

                                            
76 Lindquist DA, Abusowa M, Hall MJ (1992) The New World screwworm fly in Libya: a review of its introduction 
and eradication. Med Vet Entomol 6: 2-8. 
77 Biological control means different things to different people.  Clearly GM insects are biological agents, as are 
radiation-sterilised insects, for example.  HoǿŜǾŜǊ ǘƘŜ ǘŜǊƳ άōƛƻƭƻƎƛŎŀƭ ŎƻƴǘǊƻƭέ ƛǎ ǳǎǳŀƭƭȅ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǳǎŜ ƻŦ 
microbial entomopathogens (e.g. Bacillus thurengiensis strains, entomopathogenic viruses or fungi) ς 
άƳƛŎǊƻōƛŀƭ ōƛƻƭƻƎƛŎŀƭ ŎƻƴǘǊƻƭέΣ ƻǊ ǇǊŜŘŀǘƻǊǎ ƻǊ ǇŀǊŀǎƛǘƻƛŘǎ ƻŦ ƛƴǎŜŎǘǎΦ  ¢ƘŜ ǳǎŜ ƻŦ ǇǊedators or parasitoids is 
ŦǳǊǘƘŜǊ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άŎƭŀǎǎƛŎŀƭ ōƛƻƭƻƎƛŎŀƭ ŎƻƴǘǊƻƭέ ǿƘŜǊŜ ǘƘŜ ŎƻƴǘǊƻƭ ŀƎŜƴǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŜǎǘŀōƭƛǎƘ ŀǎ ŀ ǎŜƭŦ-
ǎǳǎǘŀƛƴƛƴƎ ǇƻǇǳƭŀǘƛƻƴ ŀŦǘŜǊ ƻƴŜ ƻǊ ƳƻǊŜ ǊŜƭŜŀǎŜǎΣ ƻǊ άŀǳƎƳŜƴǘŜŘ ōƛƻƭƻƎƛŎŀƭ ŎƻƴǘǊƻƭέ ǿƘŜǊŜ ǘƘŜ ŎƻƴǘǊƻƭ ŀƎŜƴǘ ƛǎ 
only expected to be present at useful numbers if additional individuals are periodically released.  Sterile-male 
ǊŜƭŜŀǎŜǎ Ŧƛǘ ǘƘŜ άŀǳƎƳŜƴǘŜŘ ōƛƻƭƻƎƛŎŀƭ ŎƻƴǘǊƻƭέ ǇŀǊŀŘƛƎƳ ǾŜǊȅ ǿŜƭƭΣ ōǳǘ ŀǊŜ ƴƻƴŜǘƘŜƭŜǎǎ  ƴƻǘ ǳǎǳŀƭƭȅ ŎƻƴǎƛŘŜǊŜŘ 
ŀǎ άōƛƻƭƻƎƛŎŀƭ ŎƻƴǘǊƻƭέΣ ǎƛƳƛƭŀǊƭȅ ŦƻǊ gene drive systems although a reasonably analogy can be drawn with 
classical biological control.  Proponents of the use of artificial Wolbachia infections have attempted to promote 
or market it as biological control, even though there is little similarity with those methods normally described 
as microbial biological control.  
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Biological control of invasive pests is based on the notion that in moving to another area, 
invasive pests escape from other species ς predators, parasitoids and pathogens ς that 
adversely affect them in their native area.  A typical start point for biological control is 
therefore to identify the native origin, and prospect there for potential control agents.  
These must then be exhaustively tested for potential effects on species in the new 
environment prior to actual use. For GM insects no such prospecting is required as the 
control agent is simply a modified version of the pest itself.  On the other hand, other 
technical issues and regulatory requirements may mean that the timeline to deployment 
may not always be faster than for biological control. 
 
(b) How could GM insect approaches be complementary to existing Integrated Pest 
Management (IPM) programmes? 
 
IPM involves rational combination of the best available methods.  In general, methods that 
are not technically incompatible and do not suffer from potential cross-resistance are likely 
to be candidates for inclusion in IPM.  IPM tends to use biological control; genetic methods 
are fully compatible with this.  Genetic control methods are also normally compatible with 
the use of chemical or biological toxicants, for example insecticidal chemicals or plant-
incorporated protectants such as in Bt crops.  One exception would be the use of adulticides 
in combination with the release of adult modified insects, though it is likely that this could 
be easily addressed by coordinated timing or placement of the two treatments.  Cross-
resistance between any of these interventions and GM insect approaches seems highly 
unlikely. 
 
Specific synergies may also arise that would particularly favour the use of GM insects in IPM, 
for example: 

(i) Resistance management: some GM insect methods are designed to lead to significant 
introgression of genetic background (non-transgene) from the released insects 
into the factory population78.  This can be a powerful tool with which to counter 
the potential spread of any resistance factor against other components of the 
IPM programme, for example plant-incorporated protectants or insecticidal 
chemicals. 

(ii) Control dynamics: most control methods may be able to reduce the target 
population but become less efficient as the target population diminishes, i.e. find 
it harder and harder to get the last ones.  In contrast, sterile-male methods 
become more efficient as the target population diminishes ς a key parameter is 
the ratio of sterile males:wild males; for a given release rate of sterile males, as 
the target population diminishes this ratio improves.  An optimum control 
strategy from a cost-effectiveness perspective may therefore comprise use of 
sterile males as a major IPM component after initial suppression of the target 
population by conventional means. 

 
4. How appropriate are current 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?  

                                            
78 Alphey N, Coleman PG, Donnelly CA, Alphey L (2007) Managing insecticide resistance by mass release of 
engineered insects. J Econ Entomol 100: 1642-1649. 
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UK so far: On a pragmatic level, the UK framework for laboratory use of GM insects seems to 
work well.  Moving outside the laboratory, even to secure field cages appears to be 
ŎƻƴǎƛŘŜǊŜŘ άŘŜƭƛōŜǊŀǘŜ ǊŜƭŜŀǎŜέΣ ǿƘƛŎƘ Ƴŀȅ ƴƻǘ ōŜ ŀǇǇǊƻǇǊƛŀǘŜΦ  CƻǊ ŘŜƭƛōŜǊŀǘŜ ǊŜƭŜŀǎŜ ŀǎ 
normally understood, i.e. release into the environment without physical confinement, the 
regulatory framework has not to our knowledge been tested in that there have been no 
formal requests for permission to undertake deliberate release of any GM insect in the UK.  
With the proviso that it has not been tested, the UK system may be adequate to regulate 
trial releases, at least of self-limiting genetic systems.  Even at this stage though, some 
specific issues seem problematic.  One is the Environmental Information Regulations that 
implement the Aarhus convention regarding public participation in environmental decisions.  
This can lead to a large number of Freedom of Information Act requests from pressure 
groups.  While these may appear to be directed at government agencies, e.g. regulatory 
agencies, answering them will normally involve action by the developer.  For an SME this is a 
significant burden, furthermore the cost asymmetry ς very cheap for the pressure group, 
much more costly for the agency and developer ς allows this tool to be misused for 
harassment and fishing exercises.  
 
EU market - regulatory failure: From an EU perspective, there has been an application under 
deliberate release regulations for a small trial of a modified olive fly in Spain.  The regulation 
of trials is a national decision and may be handled adequately, as seems to be the case in 
Spain, depending on the country.  However any larger scale use would require EU approval; 
at present this seems so unlikely, and so costly and protracted if in fact possible at all, as to 
present a huge barrier to all but the most deep-pocketed developer. To be fair, to our 
knowledge no one has tried to put a GM insect product on the market, but the precedents, 
especially from GM plants, are extremely negative. This has at least three negative effects. 
Firstly, most developers will simply not be able to afford the costs, even if they could 
tolerate the timescale.  This means that no university or SME will even attempt to introduce 
a GM insect method in the EU, no matter how beneficial.  Secondly, the time and cost are 
such that a developer would need to see a large return.  For a commercial developer this 
means a large and valuable market, which excludes many areas for which GM insect 
methods might be very valuable, for example niche crops, public health or conservation.  
Thirdly, the only developers with sufficiently deep pockets, at least in the commercial sector, 
are large multi-national companies.  An overly onerous regulatory system will therefore put 
the technology, or at least its use, into the hands of such companies exclusively. 
 
More generally there are a number of features of an appropriate regulatory system that are 
not ubiquitous, including: 
 
Product vs process:  while many countries regulate novel products in this area according to 
details of how they are made (regulating by process, here regulating products differently if 
they are GMOs), this is inappropriate for several reasons: (i) this inevitably leads to problems 
around the boundary of the definition of the process.  For example, genetic control methods 
based on the use of Wolbachia require the insertion of over a million bases of poorly 
characterised foreign DNA into the recipient modified insect, encoding thousands of 
unknown genes.  If any one of these genes were inserted, that would make the recipient a 
GMO, but because the whole package can be inserted without using recombinant DNA 
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methods, the recipient is not considered a GMO and is therefore subject to entirely 
different, and much less stringent regulation; (ii) similar products may be subject to very 
different regulatory regimes.  For example, the products of site-directed mutagenesis are 
not considered GMOs.  If such methods become more efficient, one could imagine a 
situation where two strains of the same insect are made with the same section of modified 
DNA ς one modified using recombinant DNA methods, the other not.  These insects would 
be indistinguishable by any means, yet subject to entirely different regulatory regimes; (iii) 
more generally, a credible, reputable regulatory regime needs to be consistent and 
proportionate.  There does not seem to be a scientific basis for applying an entirely different 
regulatory regime to GM insects as compared with the novel genome or ecosystem 
associations of Wolbachia or classical biological control strategies, for example.  Though the 
UK and EU regulate based on process, this is not universal ς /ŀƴŀŘŀ ŎƻƴǎƛŘŜǊǎ άƴƻǾŜƭǘȅέΣ ǘƘŜ 
USA regulates by product rather than by process.  Of course this does not preclude 
consideration of construction method in a risk assessment if there is a scientific basis for 
this. 
 
Regulatory authority and process: it is important that developers and other stakeholders 
know who will regulate a given product, that they are credible and independent (both of the 
developer and of any other pressure group) and that a rigorous, independent, timely 
scrutiny will be conducted through science-based risk assessment.  This has been a positive 
feature of the system in Brazil (CTNbio), for example.  This requires the involvement a wide 
range of stakeholders, including those sceptical of the technology or product, to identify as 
wide a range of risks and benefits as possible, followed by review and decision-making by 
independent experts.  Though many hazards may be considered initially, only those with a 
credible mechanism whereby the proposed action could cause the proposed harm should 
form the basis of a regulatory decision.  The costs and uncertainty of regulatory timescales 
and outcomes for genetic methods in Europe are prohibitive at present. 
 
Benefits: the regulatory system needs to include consideration of potential benefits as well 
as of potential risks.  This might seem obvious, yet this is not the case in Europe, where only 
risks may be considered.  Without considering benefits, one is implicitly comparing the 
proposed action with a non-existent risk-free alternative ς a Utopian fallacy.  Benefits, and 
therefore risk-benefit, could be considered explicitly.  An alternative, widely used in the US 
system, is to compare the proposed action (e.g. a release or series of releases of a GM insect 
to control a target pest population) ǿƛǘƘ ƻƴŜ ƻǊ ƳƻǊŜ ŀƭǘŜǊƴŀǘƛǾŜ ǎŎŜƴŀǊƛƻǎΣ ƛƴŎƭǳŘƛƴƎ άǎǘŀȅ 
ŀǎ ǿŜ ŀǊŜέ ς the so-ŎŀƭƭŜŘ άƴƻ ŀŎǘƛƻƴέ ŀƭǘŜǊƴŀǘƛǾŜΣ ŀƴŘ ǇŜǊƘŀǇǎ ŀ ǎŎŜƴŀǊƛƻ ƛƴ ǿƘƛŎƘ ŎǳǊǊŜƴǘƭȅ-
used methods are applied more intensively.  Consideration of the relative risks of each of 
these scenarios at least implicitly includes consideration of the potential positive as well as 
the potential negative outcomes of the proposed action relative to the current situation. 
 
Co-existence: producers who wish to be able to take advantage of new methods need to be 
able to do so, without excessive adverse effects on those who do not ς and vice versa.  In the 
context of genetic technologies in agriculture, non-ǳǎŜǊǎ Ƴŀȅ ƛƴŎƭǳŘŜ άƻǊƎŀƴƛŎέ ŦŀǊƳŜǊǎΦ  CƻǊ 
chemical insecticides that are banned under organic rules, this is achieved by setting a low-
but-non-zero residue threshold (e.g. one-tenth of the limit for conventional farmers) to 
allow for the possibility of spray drift or similar from neighbours.  In contrast, anti-GM 
pressure groups impose or threaten a zero threshold for similar adventitious presence of any 
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GMO, asserting that a single GM insect found on an organic crop might then lead to loss of 
organic status and consequential financial loss79 ς and presumably a basis for a law suit 
against the developer and/or user of the GM insect.  Regulators or politicians need to 
impose co-existence rules to allow both adopters and non-adopters to operate and thrive 
alongside one another. 
 
5. (a) Do the World Health Organisation (WHO) guidelines on the release of GM 
mosquitoes provide the basis of an effective regulatory framework?  
 
The WHO guidelines80 are not a regulatory framework, nor is the WHO a regulatory agency 
in this context.  The guidelines make a number of general observations and 
recommendations that may well be useful to developers and/or regulators.  However, as the 
Foreword to the guidance notes: 

άBecause of the breadth of different genetic approaches that are under consideration 
and conditions under which they might be used, it is not possible to provide an exact 
formula for evaluation of all [genetically modified mosquito] GMM technologies. It will 
be necessary to determine the specific needs on a case-by-case basis. Thus, the 
guidance framework presented here does not offer precise instructions for testing 
GMMs, but rather aims to support informed and thoughtful process development.έ 

 
(b) How should issues regarding the emergence of resistance be considered?  
 
Any control intervention places some selective pressure on the target population that may 
lead to aƴ ŜǾƻƭǳǘƛƻƴŀǊȅ ǊŜǎǇƻƴǎŜ όάǊŜǎƛǎǘŀƴŎŜέύΦ  ¢Ƙƛǎ Ƴŀȅ ŀŦŦŜŎǘ ƭƻƴƎ-term effectiveness and 
so should be considered in relation to effectiveness ς which may or may not be part of the 
regulatory process, as discussed below.  Effectiveness is likely to be a major consideration 
for the end-user, and so through normal mechanisms for the developer, e.g. for a 
commercial product, market mechanisms.  If the emergence of resistance might predictably 
lead through a credible pathway to a specific hazard then it would also be an issue for a 
regulatory agency to consider.  If there were considered to be no or few alternatives to a 
specific intervention, there might be a public-good argument for ensuring its continuing 
effectiveness beyond the potentially short-term interests of the developer; this could also be 
the basis for regulatory intervention. 
 
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 
ecological risks and human benefits that might arise from the application of gene drive 

                                            
79 See, for example, an open letter dated June 10, 2015 from Friends of the Earth  [USA], Center for Food 
Safety, Food & Water Watch, Northeast Organic Farming Association of New York and GeneWatch UK, cited in 
a New York Times article (31 August 2015) which also cites a contrasting opinion from a legal expert, Susan 
Schneider of University of Arkansas School of Law. 
http://documents.foodandwaterwatch.org/doc/DBM_letter_FINAL_6.10.15.pdf#_ga=1.174218663.465980230.
1441097155 
http://www.nytimes.com/2015/09/01/science/replacing-pesticides-with-
genetics.html?rref=collection%2Fsectioncollection%2Fscience&action=click&contentCollection=science&region
=stream&module=stream_unit&contentPlacement=1&pgtype=sectionfront&_r=2 which also  
80 WHO/TDR (2014) Guidance framework for testing of genetically modified mosquitoes. Geneva: WHO. 132 p. 

http://documents.foodandwaterwatch.org/doc/DBM_letter_FINAL_6.10.15.pdf#_ga=1.174218663.465980230.1441097155
http://documents.foodandwaterwatch.org/doc/DBM_letter_FINAL_6.10.15.pdf#_ga=1.174218663.465980230.1441097155
http://www.nytimes.com/2015/09/01/science/replacing-pesticides-with-genetics.html?rref=collection%2Fsectioncollection%2Fscience&action=click&contentCollection=science&region=stream&module=stream_unit&contentPlacement=1&pgtype=sectionfront&_r=2
http://www.nytimes.com/2015/09/01/science/replacing-pesticides-with-genetics.html?rref=collection%2Fsectioncollection%2Fscience&action=click&contentCollection=science&region=stream&module=stream_unit&contentPlacement=1&pgtype=sectionfront&_r=2
http://www.nytimes.com/2015/09/01/science/replacing-pesticides-with-genetics.html?rref=collection%2Fsectioncollection%2Fscience&action=click&contentCollection=science&region=stream&module=stream_unit&contentPlacement=1&pgtype=sectionfront&_r=2
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techniques to population replacement approaches be assessed?  
 
The EFSA guidelines81 were developed with a specific focus on GM technologies and 
products then seen as likely or feasibly entering the EU market within ten years of time of 
ǿǊƛǘƛƴƎΦ  bƻǘŜ ǘƘŀǘ άŜƴǘŜǊƛƴƎ ǘƘŜ ƳŀǊƪŜǘέ ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ŦƛŜƭŘ ǘǊƛŀƭǎΦ  DŜƴŜ 
drive technologies were considered unlikely to reach the market on that timescale, given the 
regulatory difficulties and the fact that no gene drive system capable of spreading in a wild 
type background had been demonstrated in any pest insect.  This conclusion still seems 
reasonable though perhaps a little less certain with the recent demonstration of relatively 
easily constructed, highly invasive gene drive system in a model insect82. 
 
Key issues of persistence and invasiveness are certainly mentioned in the EFSA guidelines, 
though without a great deal of detail.  This is appropriate given the nascent state of the 
technology, and the corresponding uncertainty regarding the specific characteristics of any 
product that might in due course emerge.  The potential for spread, particularly trans-
boundary spread, persistence and reversibility, for example, vary dramatically from one 
proposed system to another.  It would therefore seem unwise to try to develop a 
comprehensive regulatory framework at this stage, rather guidelines such as these should be 
applied as the basis for a science-based risk assessment by a technically competent 
regulatory agency, which is then used as the basis for the regulatory decision.  With the 
experience gained from handling several such cases it may be possible to produce more 
prescriptive guidelines, at least for that class of technology. 
 
¢ƘŜ 9C{! ƎǳƛŘŜƭƛƴŜǎ ŦƻŎǳǎ ƻƴ ŎƻƳƳŜǊŎƛŀƭ ǳǎŜ ƻǊ άǇƭŀŎƛƴƎ ƻƴ ǘƘŜ ƳŀǊƪŜǘέΣ ƘƻǿŜǾŜǊ ƛǘ ƛǎ 
possible that gene drive systems may not initially or primarily be developed for commercial 
purposes.  Highly invasive gene drive systems may not lend themselves readily to a purely 
commercial business model; research in this area at present appears to focus on 
philanthropic and/or public funding for development with a view to a very limited release 
programme giving long-term effects (e.g. genetic changes and/or population crash affecting 
an entire species).  If this is undertaken by the developer, it may not meet the definition of 
άǇƭŀŎƛƴƎ ƻƴ ǘƘŜ ƳŀǊƪŜǘέΣ ǿƘƛŎƘ ǇǊŜǎŜƴǘ ŀǎ ǘǊƛŀƭǎ ŜǾŜƴ ǘƘƻǳgh these might have long-term, 
irreversible and trans-national effects ς though this is all hypothetical at present.  In 
contrast, while several academic or government groups are developing sterile-male type 
methods or components, all field releases to date have involved a UK company, Oxitec Ltd. 
 
7. (a) How is research into the development of GM insects currently funded?  
 
The overwhelming majority of research using GM insects relates to laboratory-based use of 
Drosophila melanogaster for basic-science purposes, funded by government or philanthropic 
agencies.  Research into development of GM insects for field use is also largely funded by 
government or philanthropic agencies at present, mostly in the UK, Europe and USA; the UK 
has particular strengths in this area.  The principal exception is Oxitec Ltd, a private company 
spun out of the University of Oxford in 2002.  Over several funding rounds, Oxitec attracted 

                                            
81 EFSA Panel on Genetically Modified Organisms (GMO) (2013) Guidance on the environmental risk 
assessment of genetically modified animals. EFSA Journal 11: 3200. 
82 Gantz VM, Bier E (2015) The mutagenic chain reaction: A method for converting heterozygous to 
homozygous mutations. Science. 
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£29m of equity-type funding, largely from investment funds and high-net-worth individuals, 
both UK-based and overseas.  Grants from UK funding agencies, especially BBSRC and 
TSB/Innovate UK, provided crucial early support.  In August 2014 takeover by Intrexon Inc 
for $160m, was announced.  Intrexon is an NYSE-listed company which has recently acquired 
several other synthetic biology companies.  
 
(b) Are there opportunities to attract more private investment into this area?  
 
A key problem for private investors is regulatory uncertainty.  This makes it very difficult to 
understand an investment proposition.  Long timescales and high costs of regulation, even if 
clear, necessarily restrict for-profit investment to large high-margin markets.  While these 
may exist for genetic pest management methods, for many applications the size may be too 
small (many specialty crops) or commercial returns too low (many public-good applications, 
e.g. public health or biodiversity) for a commercial model to be viable in the face of a 
protracted and expensive regulatory system; uncertainty (of cost, timescale and/or 
outcome) further exacerbates this.  This seems regrettable as few credible risks seem to 
have emerged, either in theory or in practice, for the few GM insect products that have so 
far reached field trials. 
 
It is harder to see how to attract private investment into the development of invasive 
genetic systems.  This is for several reasons including (i) difficulty in developing a business 
model; (ii) regulatory uncertainty ς it is unclear at present how to regulate genetic systems 
expected to spread across nationaƭ ōƻǊŘŜǊǎ ŀƴŘ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǊŜǾŜǊǎŜ ƻǊ άǊŜŎŀƭƭέ ƛǎ 
at best untested, so the time and cost requirements of getting permission for release are 
extremely hard to estimate. 
 
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 might this be managed?  
 
Where the potential benefit of use relates to a function normally seen as a responsibility of 
government, it is reasonable to see governments as the customer/user and in some cases it 
might well be appropriate for that government to fund development as well, especially 
where there is no obvious business model or incentive for commercial development.  This 
might apply to public health or conservation applications, for example.  It might also apply to 
some agricultural applications, particularly in the context of invasive pests, or where area-
wide control is seen as an infrastructure investment. 
 
Governments have to regulate their own activities in many ways, so while regulation of 
government activities in relation to GM insects might potentially provide some conflict of 
interest, there is plenty of precedent for how to resolve this.  It would be helpful, if not 
essential, to have a credible science-led regulatory agency substantially free from political 
interference and independent of the developers and users of the technology. 
 
9. How could the UK benefit economically from both developing GM Insect technology and 
its use within the UK?  
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As user: Relative to many other countries, the UK does not have major insect problems, 
whether in agriculture or public health, or other sectors.  Perhaps the most promising near-
term application is the control of invasive pests, for example Spotted Wing Drosophila or oak 
processionary moth.  However, most attractive commercial targets would be major, stable, 
pest problems where the value of a new control method is clear ς and likely still to be there 
after the developer has gone through the regulatory process.  In contrast, invasive pests are 
best tackled while the incursion is small, so the control tool should ideally be developed 
ahead of need ς when there is by definition no market ς and applied only to a limited area 
and hopefully for a limited duration, i.e. until the incursion is successfully eliminated.  
Prompt action may benefit the whole country, but it may be difficult for a commercial 
developer to realise that value from the many beneficiaries, especially those remote from 
the initial incursion.  On the other hand, it may be possible to undertake small-scale 
programmes under some sort of experimental-use permit, thereby avoiding the much 
greater costs of full EU-wide registration. 
 
As developer: design and development of GM insects and GM insect based control methods 
represent an emerging, knowledge-intensive and potentially high-value industry.  Total value 
is hard to estimate, but it could potentially address a number of multi-billion-dollar problems 
in agriculture and public health around the world.  Could the UK become a leader in this 
industry?  What are the potential sources of comparative advantage, if any, for the UK, as a 
developer of GM insect technology? 
 
Current position: The UK has a clear lead in the commercial development of GM insect 
technology through Oxitec Ltd.  Though an agreement for Intrexon Inc to acquire Oxitec was 
ŀƴƴƻǳƴŎŜŘ ƛƴ !ǳƎǳǎǘ нлмрΣ hȄƛǘŜŎΩǎ ǊŜǎŜŀǊŎƘ ŦŀŎƛƭƛǘȅ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜƳŀƛƴ ōŀǎŜŘ ƛƴ ǘƘŜ ¦YΦ  
The UK also has a number of leading academic research groups active in this area, including 
those led by Luke Alphey (The Pirbright Institute) and Austin Burt and Andrea Crisanti (both 
Imperial College), world-leading developers of GM insects, respectively focusing on self-
limiting and self-sustaining methods.  More generally, the UK has a strong bioscience sector 
in universities, research institutes and small and large companies.  However, there is 
competition in the US and elsewhere, notably China where there has been considerable 
recent investment in this area.  Furthermore, the current regulatory ς and perhaps political ς 
situation makes it hard to test GM insects in the UK.  This has a knock-on effect on potential 
markets as there is an expectation that a developer would first test a prƻŘǳŎǘ άŀǘ ƘƻƳŜέΦ  
Developers that can do this will have an advantage over those that cannot. 
 
Market: as noted above, the domestic market for this technology is limited.  This precludes a 
common route for small companies of starting with a local market then expanding.  If the 
government were to encourage the development of GM insect technology for those specific, 
otherwise intractable problems for which it seems appropriate, this would catalyse and 
underpin the development of an export industry which would likely otherwise struggle to 
gain traction.   
 
10. How can the gap between regulatory approaches and public concerns over GMOs be 
ŀŘŘǊŜǎǎŜŘΚ Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ ²Ƙŀǘ ŀǊŜ ǘƘŜ ŎǊƛǘƛŎŀƭ 
factors in effective public engagement from lab to final release?  
 



National Institutes of Bioscience (NIB) ς Written evidence (GMI0012) 

168 

Given resources expended failing to resolve this question in the context of GM crop plants it 
would be naive to think that anyone has definitive answers to these questions.  Nonetheless, 
we present some observations below. 
 
Public confidence in a product is related to confidence in those who have approved its use.  
Developers, especially private-sector developers, are commonly seen as tainted by conflicts 
of interest, so regulatory agencies become key.  Transparency, expertise, science-based 
assessment, apolitical, independent assessors ς these all help.  However, if regulators make 
decisions contrary to the wishes or beliefs of those with strongly-held views they may simply 
dismiss the decision-makers as part of a conspiracy, subverted by the developers or other 
actors. 
 
Perceived benefit may be important.  This forms part of the answer to questions such as 
άǿƘȅ ŀǊŜ ȅƻǳ ŘƻƛƴƎ ǘƘƛǎΚέΣ άǿƘȅ ǎƘƻǳƭŘ L ƭŜǘ ȅƻǳ Řƻ ƛǘΚέ ƻǊ άǿƘŀǘΩǎ ƛƴ ƛǘ ŦƻǊ ƳŜΚέ Lǘ ƛǎ ǎǘǊƛƪƛƴƎ 
that the most rapid progress with GM insects has been with a product targeting the dengue 
mosquito, Aedes aegypti.  Dengue is a major human disease with no specific drugs or 
licensed vaccine.  It affects rich and poor alike; with an estimated 390m infections and 50-
100m cases per year, in endemic countries most citizens will have been affected or have 
friends or family members who have.  Furthermore, government information campaigns 
exhort the citizens to control the mosquito by cleaning up potential breeding sites.  Most 
people in such countries will therefore recognise the motivation behind the development 
and use of the product, even if they are not comfortable with specific aspects.  It may also be 
important that the risks and benefits are seen to be equitably distributed.  The importance 
of benefits in relation to public perception highlights the absurdity of not including 
consideration of benefits in the regulatory process, as discussed above. 
 
A wide range of other factors are likely to be important, including transparency, 
familiarisation, the nature and funding of pressure groups (pro and anti), public attitudes to 
science in general, the nature and credibility of backers, interlocutors and commentators, 
etc. 
 
17 September 2015 
 
http://www.nib.ac.uk/ 
 
 

http://www.nib.ac.uk/
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Nuffield Council on Bioethics ς Written evidence (GMI0020) 
 
KEY POINTS 
 

¶ Genetic modification techniques, such as gene drives, have been embraced with 
enthusiasm by many researchers, but also provoked debate about future uses, 
including ecological engineering.  
 

¶ Questions about GM research and innovation should be considered in the context of 
alternative ways of responding to human priorities, and in accordance with broader 
social values. 
 

¶ Public engagement around GM insects should learn from the polarised public debate 
about GM foods. One aspect of this may be to understand what different people 
mean when they invoke ideas about naturalness in discussions about developments 
in science and technology. 

 
BACKGROUND 
 
The Nuffield Council on Bioethics is a UK independent body that examines and reports on 
ethical issues in science and medicine. We welcome the opportunity to comment on the 
House of Lords Science and Technology Select Committee inquiry into Genetically Modified 
(GM) Insects in relation to their use in human disease control as well as livestock and 
agricultural crop applications.  
 
The Council identified the ethical issues surrounding GM insects in 2014 as a possible topic 
for future investigation as part of our horizon scanning activities.  
 
The Council has carried out or is carrying out a number of projects that are relevant to 
discussions about GM insects: 
 
Genome editing 
 
The Council has recently started a new project on genome editing. The first stage of the 
project will look at developments such as the CRISPR-Cas9 system and gene drives, which 
allow precise, targeted changes to be made to DNA molecules in living cells, assess the 
impact of the technologies in research and the kinds of ethical questions that arise. This will 
ǊŜǎǳƭǘ ƛƴ ŀ ΨǇƭŀǘŦƻǊƳΩ ǊŜǇƻǊǘ ǘƘŀǘ ǿƛƭƭ ōŜ ŦƻƭƭƻǿŜŘ ōȅ ƻƴŜ ƻŦ ƳƻǊŜ ǊŜǇƻǊǘόǎύ ƭƻƻƪƛƴƎ ŀǘ ǎǇŜŎƛŦƛŎ 
applications.  
 
The Working Group is chaired by Dr Andy Greenfield and met for the first time in September 
2015. The early stage of our project means we are not able to comment on specific 
applications such as GM insects. However, issues that our project will look at include:  
 

- ¢ƘŜ ƳŜŀƴƛƴƎǎ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻŦ ΨƎŜƴƻƳŜΩ ƛƴ ǎƻŎƛŜǘŀƭ ŎƻƴǘŜȄǘǎ 
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- Genome editing in the context of developments in science and society, for example 
debates about GM, assisted conception 

- Issues around ease, efficiency and economy of use of the CRISPR-Cas9 system, and 
questions around dual use, and bio-hacking  

- 5ǊƛǾŜǊǎ ŀƴŘ ǊŜǎǇƻƴǎŜǎ ǘƻ ŘŜǾŜƭƻǇƳŜƴǘǎ ƛƴ ƎŜƴƻƳŜ ŜŘƛǘƛƴƎΣ ƛƴŎƭǳŘƛƴƎ ΨǎŎƛŜƴŎŜ 
ǇǳǎƘΩκΩǇƻƭƛŎȅ ǇǳƭƭΩΣ ŎƻƳƳŜǊŎƛŀƭ ŘǊƛǾŜǊǎΣ ŎƛǾƛŎ ǊŜǎǇƻƴǎŜǎΣ ŀƴŘ ŦǊŀƳƛƴƎǎΦ  

- Questions of individual liberty and dignity 
- Issues of cross-border and intergenerational justice and questions of global public 

interest. 
- Questions of domestic inequality, for example in terms of access to scientific careers 

or the distribution of benefits of biomedical research  
 
We intend to publish the first stage of this work in the first half of 2016, when work on the 
ŦƛǊǎǘ ΨŀǇǇƭƛŎŀǘƛƻƴǎΩ ǊŜǇƻǊǘ ǿƛƭƭ ŎƻƳƳŜƴŎŜΦ  ²Ŝ ǿƻǳƭŘ ōŜ ƘŀǇǇȅ ǘƻ ŀŘǾƛǎŜ ǘƘŜ /ƻƳƳƛǘǘŜŜ ƻƴ 
the state of our work as it develops over the coming months. Further information about the 
project is available online: http://nuffieldbioethics.org/project/genome-editing/  
 
Naturalness 
 
The Council is currently undertaking a project exploring how different ideas and 
ǳƴŘŜǊǎǘŀƴŘƛƴƎǎ ƻŦ ΨƴŀǘǳǊŀƭƴŜǎǎΩ ŀŦŦŜŎǘ ǇǳōƭƛŎ ŀƴŘ ǇƻƭƛŎȅ ŘŜōŀǘŜǎ ŀōƻǳǘ ǎŎƛŜƴŎŜ ŀƴŘ 
technology, including GM. The project includes a review of media articles, political debates, 
reports from civil society and scientific organisations, and previous Council reports. The 
report will be published in late 2015. 
 
A review of academic research exploring public perceptions of naturalness has also been 
carried out and is available at: http://nuffieldbioethics.org/project/naturalness/evidence-
gathering/  
 
The findings will be discussed over the autumn with journalists, policy-makers and 
parliamentarians, Government officials, scientists and representatives from civil society 
groups, and with members of the public. A report setting out our findings will be published 
in November 2015.  
 
Further information about the project is available online: 
http://nuffieldbioethics.org/project/naturalness/  
 
GM crops and emerging biotechnologies 
 
The Council has published three relevant reports on GM and emerging biotechnologies.  
 

¶ Genetically modified crops: the ethical and social issues (published in 1999) ς 
available online: http://nuffieldbioethics.org/project/gm-crops/  

¶ The use of GM crops in developing countries: a follow-up discussion paper (published 
in 2003) ς available online: http://nuffieldbioethics.org/project/gm-crops-
developing-countries/  

http://nuffieldbioethics.org/project/genome-editing/
http://nuffieldbioethics.org/project/naturalness/evidence-gathering/
http://nuffieldbioethics.org/project/naturalness/evidence-gathering/
http://nuffieldbioethics.org/project/naturalness/
http://nuffieldbioethics.org/project/gm-crops/
http://nuffieldbioethics.org/project/gm-crops-developing-countries/
http://nuffieldbioethics.org/project/gm-crops-developing-countries/
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¶ Emerging Biotechnologies: technology, choice and public good (published in 2012) ς 
available online: http://nuffieldbioethics.org/project/emerging-biotechnologies/  

 
COMMENTS FOR THE COMMITTEE 
 
Regulation 
 
1 GM techniques offer one way among others of responding to human priorities. We 

conclude that questions about GM research and innovation should be considered in 
the context of alternative ways of responding to human priorities, and in accordance 
with broader social values. Rather than considering GM technologies in isolation on a 
case by case basis, the Council recommends a broader approach where risks and 
benefits of biotechnologies, such as GM, are assessed on a comparative basis. This 
should include assessing the risks involved in doing nothing (which in itself is not an 
ethically neutral act) and investigating alternative options (which may be 
technological, social or organisational), in order to address the same societal 
priorities or concerns. 

 
2 Some view the issue of GM insects as purely a matter of risk-benefit analysis. 

Proponents of the technology consider it a useful tool in the fight against insect-
borne diseases and for pest control. Possible benefits of GM insects include fewer 
effects on non-target species than pesticides, the ability to cover areas that may be 
inaccessible to conventional methods, and the reduction in the amount of 
insecticides and other potentially harmful chemicals being used. In terms of risks, 
concerns have been raised regarding the release of GM insects into the environment, 
including the development of resistant pathogens or insects, the elimination of one 
species leading to the dominance of another, the transfer of the inserted genes into 
other species (horizontal gene transfer), and the potential harmful effects of GM 
insects on human health and the ecosystem.  
 

3 In previous written evidence to the Committee for its inquiry on GM crops and the 
application of the precautionary principle in Europe, the Council highlighted the 
inappropriate application of the precautionary principle to emerging biotechnologies. 
We concluded that regulatory design cannot provide all the answers to securing 
benefits or averting harms from emerging biotechnologies, such as GM insects. In 
part, this is because emerging biotechnologies do not fit easily into risk-based 
regulatory models but require instead an approach guided by caution which, in turn, 
requires a continuous and reflective engagement with broader societal interests. We 
ŀǊŜ ŎǳǊǊŜƴǘƭȅ ŀǿŀƛǘƛƴƎ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ǊŜǇƻǊǘ ǿƘƛŎƘ 
ǊŜŦŜǊǊŜŘ ǘƻ ǘƘŜ /ƻǳƴŎƛƭΩǎ ǊŜcommendations.  

 
Public debate 
 
4 The use of gene drive technology in GM insects means it might be difficult to restrict 

their spread once they have been released into the environment. This may have 
important implications for consumers who wish to avoid contact with genetically 
modified organisms (GMOs), and may revive the ecological concerns of earlier GMO 

http://nuffieldbioethics.org/project/emerging-biotechnologies/
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debates, around unintended consequences of environmental release. Gene drive 
technology therefore opens up a new dimension to public engagement initiatives 
compared to others that have focused on non-replicating insects. 

 
5 There may be opportunities to learn from the polarised public debate about GM 

foods. Some people may express their concerns about GM technology by describing it 
ŀǎ ΨǳƴƴŀǘǳǊŀƭΩΣ ƳŜŀƴƛƴƎ ǘƘŜy think it is wrong or unacceptable. Ideas about 
ƴŀǘǳǊŀƭƴŜǎǎΣ ŀƴŘ ǿƘŀǘ ǇŜƻǇƭŜ ƳŜŀƴ ǿƘŜƴ ǘƘŜȅ ǎŀȅ ǎƻƳŜǘƘƛƴƎ ƛǎ ΨƴŀǘǳǊŀƭΩ ƻǊ 
ΨǳƴƴŀǘǳǊŀƭΩ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ǘƻ ŎƻƴǎƛŘŜǊ ǿƘŜƴ ǘƘƛƴƪƛƴƎ ŀōƻǳǘ ǇǳōƭƛŎ ŘŜōŀǘŜ ŀōƻǳǘ DaΦ 
{ƻƳŜ ǇŜƻǇƭŜ ǳǎŜ ǘƘŜ ǘŜǊƳǎ ΨƴŀǘǳǊŜΩΣ ΨƴŀǘǳǊŀƭΩ ŀƴŘ ΨǳƴƴŀǘǳǊŀƭΩ ƛƴ ŀ ǾŀƭǳŜ-laden way, 
i.e. to imply that something is wrong or right, acceptable or unacceptable. Within 
this, our analysis found that people invoke ideas about naturalness to imply a range 
of different ideas and meanings. Others are sceptical about the existence of any 
robust distinction between the natural and unnatural, alongside doubts about any 
link between naturalness and value.  
 

6 Our initial findings suggest that there is a danger of people speaking past each other 
when they talk about naturalness in the context of developments in science and 
technology. Greater clarity about what people mean when they invoke ideas about 
naturalness may help the public, policy makers and scientists have more constructive 
debates about science, technology and medicine. Our report, to be published in 
November 2015, will set out a range of different ideas about naturalness and how 
they affect public debates about science, technology and medicine.   

 
September 2015 
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Nuffield Council on Bioethics and Buglife, The Invertebrate Conservation 
Trust ς Oral evidence (QQ 56-64) 
 
Transcript to be found under Buglife, The Invertebrate Conservation Trust 
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This document represents written evidence provided by Oxitec Ltd. to the House of Lords 
Select Committee on Science and Technology Call for Evidence on Genetically Modified 
Insects.  Oxitec was acquired by Intrexon Corporation, an NYSE-listed public company with 
operations in NortƘ !ƳŜǊƛŎŀ ŀƴŘ 9ǳǊƻǇŜΣ ƛƴ !ǳƎǳǎǘ нлмрΦ  hȄƛǘŜŎΩǎ ǇǊƛƳŀǊȅ ƻǇŜǊŀǘƛƻƴǎΣ 
including its research and development facilities, continue to be based in the United 
Kingdom. 
 
Executive summary 
Specific applications of genetically modified (GM) insect technology have the potential to 
contribute significantly to global solutions for pest control in public health and agriculture. 
The UK is already a global research leader in this field but moving forward, benefits will be 
realised only if there is an enabling policy environment and public acceptance. 
 
Oxitec Ltd., which originated from Oxford University, is a pioneer in the field. To our 
knowledge we are the only company in the world producing and distributing GM insects.  
We have developed a genetic-based approach to controlling pest insect populations, without 
toxins or pesticides, building on the proven successes of the radiation-based Sterile Insect 
Technique (SIT) that has been used worldwide for over 50 years.  For more than a decade 
the Oxitec approach has employed tools of modern biotechnology in producing genetically 
modified (GM) male insects, for use in sterile release programmes. The offspring of these 
males inherit a self-limiting gene and have no continued presence in the environment, 
thereby reducing the pest population in a manner targeted exclusively toward the insect 
species, and avoiding the off-target effects and broad environmental consequences of 
applying chemical insecticides.  
 
hȄƛǘŜŎΩǎ ŦƭŀƎǎƘƛǇ ǇǊƻŘǳŎǘΣ ŀ GM Aedes aegypti mosquito used in controlling the principle 
vector of Dengue fever and Chikungunya virus, has received biosafety approval for 
commercial release in Brazil, and has been evaluated in open release trials in several other 
countries.  In every case the disease vector was reduced by >90%; an unprecedented level of 
control in comparison to current methods. To date more than 100 million Oxitec mosquitoes 
have been released worldwide with no reported adverse effects on human health or the 
environment. 
 
Historically, malaria has been reported in the UK, and Aedes mosquitoes have vectored 
outbreaks of dengue and chikungunya in Europe within the last decade. Climate modelling 
predicts that insect vectors of human disease could further expand their range in Europe. 
Therefore the use of self-limiting GM insect technologies to control vectors of human 
disease could be foreseen in Europe.  
 
On the agricultural side, the use of self-limiting GM insects has enormous potential for 
controlling damaging pests in a safe and species specific manner. In 2014 the United States 
Department of Agriculture (USDA) granted an environmental release permit for an Oxitec 
Diamondback moth strain, and in the same year, the National Biosafety Technical 
Commission of Brazil (CTNBio) approved a similar release trial for an Oxitec Medfly strain. 

http://www.oxitec.com/
http://www.oxitec.com/health/florida-keys-project/
http://www.oxitec.com/dbm
http://www.oxitec.com/medfly
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These most recent regulatory milestones are allowing Oxitec to build on previous safety data 
collected in contained conditions and generate additional data in environmental situations 
that support product safety and demonstrate efficacy.  All of this has been accomplished 
from a small home base in the UK by effectively leveraging partnerships with private and 
academic collaborators internationally, and funded principally through private investment 
and various individual, global and domestic funding initiatives.   
 
Moving forward, Integrated Pest Management (IPM) solutions will be instrumental in 
addressing pest pressures that are mounting in the face of increasingly ineffective chemical 
controls. IPM solutions have smaller environmental footprints and help to manage 
resistance in pest populations. The use of self-limiting GM insects is fully compatible with 
IPM, and is foreseen as playing an integral part of IPM approaches across applications, as 
well as in some crops, a standalone replacement for chemical controls. 
 
Self-limiting GM insects are not the same as GM crops, which society has politicised in the 
EU. The majority of commercially available GM crops have been designed with traits for 
ǊŜǎƛǎǘŀƴŎŜ ǘƻ ƛƴǎŜŎǘ ŀǘǘŀŎƪ ƻǊ ƘŜǊōƛŎƛŘŜ ŘŀƳŀƎŜΣ ǘƘǳǎ ƎƛǾƛƴƎ ǘƘŜƳ ŀ άŦƛǘƴŜǎǎέ ŀŘǾŀƴǘŀƎŜ ƻǾŜǊ 
other varieties. It is the fitness advantage of GM crops which confers an ability to persist in 
the environment over time.  Self-limiting GM insects are the complete opposite, being 
engineered with the greatest fitness disadvantage of all; not being able to reproduce 
effectively, and are therefore unable to persist in the environment. 
 
Regulation should enable an evaluation of GM insects that is balanced and proportionate 
whilst maintaining protection for human health and the environment, such that informed 
decisions can be made about their use.  Science-based risk assessment should give foremost 
consideration to the properties of the final product rather that the technology that underlies 
its development.  Differentiating for example approaches which are expressly designed not 
to persist in the environment (e.g. self-limiting), from those which have intended persistence 
as a feature of their design (e.g. population replacement), could significantly streamline the 
evaluation processes.  A balanced and proportionate regulatory approach should also give 
appropriate consideration to potential benefits as weighed against risks, and potentially the 
cost of not using the intervention. The European regulatory approach to the oversight of 
GMOs is focused entirely on evaluating potential risks associated with GM technology, 
whereas other jurisdictions internationally have embedded mechanisms to balance risk 
evaluation within the broader context of benefits and alternatives. In informing regulatory 
approaches, international and regional guidance for risk evaluation, such as that from the 
World Health Organization (WHO) and the European Food Safety Authority (EFSA), should 
also consider fundamental differences in the core technologies used in GM insects (e.g. self-
limiting vs persistent)  as a key parameter in risk evaluation.  
 
As the UK is a leader among knowledge-based economies, with centres of innovation and 
academic excellence, we have cultivated an environment for investment in science.  
Informed government policy rightfully accounts for a breadth of civic interests, however, a 
disproportionate weighting given to pressure groups has the potential to create an 
innovation and economic void.   Large multinational companies have already removed their 
agricultural biotechnology research outside of the UK and EU because of this climate, and 
the recent proposed ban in Scotland on GM crop production continues the dangerous 
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precedent in this regard.  It is sincerely hoped that developers of GM insects will not also be 
driven to leave the UK.   
 
Proportional and balanced consideration of disparate interests is critical and one such 
mechanism to facilitate this could be an ombudsman role for information accountability; to 
offer a neutral forum for the independent validation of pressure groups claims so that we 
may all have access to the facts.  Such a mechanism would provide the public with an 
impartial assessment when questions surrounding the adoption of new technologies enter 
the public domain. 
 
Given more than a decade of first-hand experience in the field of GM insects for safe and 
sustainable pest control, we welcome the opportunity to provide written evidence to the 
House of Lords Select Committee on Science and Technology. We appreciate the need for 
evidence-based discussion so that the UK is not left behind in understanding, regulating and 
applying new advances for global health and food security. 
 
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? 
i) In the UK insect-borne disease is sometimes considered as a threat affecting 
predominantly tropical countries. However this is not the case. Invasive mosquito species 
that carry disease are not new to the UK, and malaria cases have been recorded from Roman 
times up to the end of the 1st World War83. History teaches us what happened before can 
happen again. With global climate change modern records show that invasive species that 
carry human diseases are gaining footholds in Europe and the UK. The incidences of the 
disease they carry have also increased concomitantly with the arrival of these insects. Where 
the insect goes the disease follows. 

 
ii) In the EU there has been a steady increase in invasive mosquitoes.   In 2012-13, a Dengue 
outbreak in Madeira caused more than 2000 local cases, leading to over 80 cases being 
exported to mainland Europe (Lourenco and Recker, 2014).  One of the species that 
transmits Dengue ς the Asian tiger mosquito - has moved as far north as central France.  In 
October 2014, France confirmed 4 cases of locally-acquired Chikungunya in the southern city 
of Montpellier84.  Chikungunya had been previously reported as well in the north-east of 
Italy in 2007, where 217 cases where identified (Liumbruno et al, 2008).  A recent modelling 
exercise performed and published in the journal BMC Public Health, in 2014, concluded that 
there is a significant probability that climate change will open the doors to dengue in 
mainland Europe (Bouzid et al, 2014). 
 
iii) Being resident in the UK it is sometimes easy to forget that one of the biggest killers on 
the planet is still infectious disease, and that some of the most important infectious diseases 
globally are transmitted by a single class of insects, the mosquitoes. Vector-borne diseases85 
account for more than 17% of all infectious diseases, causing more than 1 million deaths 

                                            
83 The history of Malaria in England http://malaria.wellcome.ac.uk/doc_wtd023991.html 
84 http://www.who.int/mediacentre/factsheets/fs327/en/ 
85 Vectors are living organisms that can transmit infectious diseases between humans or from animals to 
humans.  Mosquitoes are the best known disease vector. 

http://malaria.wellcome.ac.uk/doc_wtd023991.html
http://www.who.int/mediacentre/factsheets/fs327/en/
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annually86, a global health challenge which could be addressed by supporting the 
development and implementation of new tools and solutions. Oxitec technology has proven 
to be significantly more effective than chemical pesticides alone in controlling mosquito 
disease carrying vectors87, and is based on toxin-free genetic technology that leaves zero 
ŎƘŜƳƛŎŀƭ ǊŜǎƛŘǳŜ ŀŦǘŜǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ŎŜŀǎŜΦ ¢ƘŜ hȄƛǘŜŎ ǘŜŎƘƴƻƭƻƎȅ ǊŜƭƛŜǎ ƻƴ ŀ ΨǎŜƭŦ-ƭƛƳƛǘƛƴƎΩ 
gene which means that any insect carrying the gene, or the offspring of male insects 
released into the environment, are destined to die and do not persist in the environment.  
This genetic engineering technology is completely different to most GM crops, where the 
majority have been designed with traits which confer resistance to insect attack or herbicide 
ŘŀƳŀƎŜΣ ǘƘǳǎ ƎƛǾƛƴƎ ǘƘŜƳ ŀ άŦƛǘƴŜǎǎέ ŀŘǾŀƴǘŀƎŜ ƻǾŜǊ ƻǘƘŜǊ ǾŀǊƛŜǘƛŜǎΦ {ŜƭŦ-limiting GM insects 
on the other hand, are given the greatest fitness disadvantage, as they are engineered to die 
after environmental release and mating. Self-ƭƛƳƛǘƛƴƎ Da ƛƴǎŜŎǘǎ ōȅ ƴŀǘǳǊŜ ŀǊŜ ƭŜǎǎ ΨŦƛǘΩ ǘƘŀƴ 
their wild pest insect counterparts and are unable to persist in the environment. The core 
science used in all Oxitec insect applications has been described in many peer-reviewed 
publications (http://www.oxitec.com/category/publications/). 
 
iv)  Oxitec has had huge success in controlling the principal mosquito vector of Dengue fever 
(Aedes aegypti), with significant reductions in the target vector mosquito population being 
seen it all trials to date3.  Dengue is a serious flu-like disease with complications that can 
leave long-lasting joint pain or result in haemorrhagic fever and mortality. There is no cure 
for dengue and the development of effective vaccines has been problematic. The World 
Health Organization (WHO) estimates88 around 390,000,000 infections a year of Dengue, and 
ten-fold more are at risk of infection; half a million of these cases require hospitalisation, of 
which 2.5% of cases lead to mortality of mainly children. 
 
v) The World Health Organisation (WHO) has classified human diseases that are transmitted 
by insect vectors. The table below identifies key diseases and their insect vectors that could 
potentially become invasive and threaten the health of people in the UK (sources; Medlock 
and Leach 2015; Vaux and Medlock 2015; Bouzid et al 2014; ECDC 201489).  

 

Arthropod vector 
(Common name) 

Arthropod vector 
(Species) 

Disease 

Mosquito Aedes sp. Dengue fever 
Rift Valley fever 
Yellow fever 
Chikungunya 
Zika virus 

Mosquito Anopheles sp Malaria 

Mosquito Culex sp Japanese encephalitis 
Lymphatic filarasis 
West Nile fever 

Sandflies Phlebotomus sp. Leishmaniasis 
Sandfly fever ( phelbotomus fever) 

                                            
86 http://www.who.int/mediacentre/factsheets/fs387/en/  
87 Examples: Harris et al 2012; Carvalho et al 2015 
88 WHO dengue fact sheet http://www.who.int/mediacentre/factsheets/fs117/en/ 
89 http://ecdc.europa.eu/en/healthtopics/vectors/vector-maps/Pages/VBORNET_maps.aspx 

http://www.oxitec.com/category/publications/
http://www.who.int/mediacentre/factsheets/fs387/en/
http://www.who.int/mediacentre/factsheets/fs117/en/
http://ecdc.europa.eu/en/healthtopics/vectors/vector-maps/Pages/VBORNET_maps.aspx
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Ticks   Crimean-Congo haemorrhagic fever 
Lyme disease 
Relapsing fever (borreliosis) 
Rickettsial diseases (spotted fever and Q 
fever) 
Tick-borne encephalitis 
Tularaemia 

Triatomine bugs  Chagas disease 

Tsetse flies  Sleeping sickness (African 
trypanosomiasis) 

Fleas  Plague 
Rickettsiosis 

Black Flies       Onchocerciasis (river blindness) 

 
 
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?  
i) Modernisation of global agricultural systems has always been dynamic and embraced 
technological advance.  Large-scale mechanization, biological selection, and the use of 
chemicals have been some of the key drivers of revolutionary change. As challenges with the 
early generation solutions to agricultural pests arise, such as resistance to chemicals or 
undesirable effects of residues, we must look to new generations of pest control solutions 
for continued modernization and effective pest control. The Food and Agriculture 
Organization (FAO) estimates that global food production must increase by 70% to meet the 
demands of 9.1 billion people by 205090. Otherwise we are facing serious threats to global 
food security that if left unmet will have a broad destabilising effect. The challenge of 
sustainable agriculture is set on a backdrop of less arable land and fresh water with 
increased pressure from pests and global climate change.   
 
ii) Current pesticide registrations are decreasing due to more stringent oversight of 
environmental impacts, such as neo-nicotinoids being banned due to concerns about their 
effects on bee health, while new active ingredients are becoming harder to identify.  Insect 
pests are becoming resistant to applied chemistries, including some biotechnology traits that 
protect against insects in row crops such as corn, soy and cotton. 
 
iii) Self-limiting GM insect technology for agricultural pests offers an alternative approach to 
pest control and is especially powerful where those pests are or have become resistant to 
other crop protection products.  Oxitec recently published a paper with lead researchers at 
Cornell University (Harvey-Samuel et al, 2015) demonstrating the effectiveness of GM 
diamondback moths, carrying the Oxitec self-limiting gene, at both controlling populations, 
and reducing resistance genes carried in pest populations (in this instance against a pest 
moth that causes $4-5bn in damages and control costs every year for crops such as canola, 
rape, broccoli, cabbage, and otƘŜǊ ōǊŀǎǎƛŎŀǎ ƛƴ ǘƘŜ ¦Y ŀƴŘ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘύΦ hȄƛǘŜŎΩǎ ŎƻǊŜ 
technology is transferable to any insect pest that has the following characteristics: 

                                            
90http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf 

http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
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o  Sexual reproduction 
o   Ability to rear the insects in rearing facilities 
o   Ability to genetically transform the insect 
o   Simple lifecycle with non-damaging males (ideally) 

 
These characteristics are present in many of the most significant global pests of agriculture.  
In Europe, agriculture is under a heavy burden from invasive and local insect species that are 
difficult to control with pesticides, where application is limited by label instructions driven by 
maximum residue limits, and of course where de-registrations are driven by health and 
environmental considerations.  
 
iv) Oxitec has demonstrated solutions for a number of these pests including the olive fly 
which has devastated the olive growers in Europe91, the Mediterranean fruit fly which is 
ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ŘŀƳŀƎƛƴƎ ŦǊǳƛǘ ǇŜǎǘΣ ŀƴŘ Drosophila suzukii (spotted wing 
drosophila) which is now affecting soft fruit growers in the UK. This pest was inadvertently 
introduced to Europe in 2009 and now threatens a £1.8 billion UK industry including 
strawberries and raspberries92 93. 
 
v) In livestock, GM insects (and other arthropods) could be effective in controlling a range of 
vector-borne diseases, including tsetse fly-vectored trypanosomiasis in cattle (and humans), 
and brown ear tick-borne Theileria parva (which kills >1 million cattle per annum in Africa94).  
The house fly, Musca domestica, is a nuisance and pathogen-transmitting pest of livestock 
around the world, estimated to cause US $375 million per annum in agricultural losses in the 
US alone (Geden and Hogsette, 2001). The stable fly, Stomoxys calcitrans, is a painful biter of 
cattle and other animals, compromising animal welfare and causing very significant losses in 
cattle farming (US $2.2 billion in the US) (Taylor et al 2012). 
 
vi) In Europe, house fly and stable fly are significant and difficult-to-control pests and the 
self-limiting GM insect approach could provide an effective management solution. In 
addition, midge-borne viruses ς most notably bluetongue virus ς have emerged in Europe in 
recent years, and represent a significant threat to livestock production across Europe, 
including the UK95. 
 
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 approaches 
be complementary to existing Integrated Pest Management (IPM) programmes? 
i) Biological control is principally deployed commercially in smaller scale and protected 
horticulture, and in the home gardening sector; biological alternatives are currently lacking 
for major applications96.   Establishing parameters, such as balancing the population of the 
biological control agent and pest population can be difficult, and the costs of rearing 

                                            
91  http://www.nytimes.com/2014/12/04/world/europe/amid-bugs-hail-floods-and-bacteria-italian-olives-take-
a-beating.html 
92 http://www.cabi.org/isc/datasheet/109283 (describes D. suzukii) 
93 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/141608/hort-report-
31jul13.pdf (UK horticulture report showing UK soft fruit industry) 
94 http://www.parasitesandvectors.com/content/7/1/91 
95 http://rstb.royalsocietypublishing.org/content/364/1530/2669#sec-3 
96 http://www.biocomes.eu/biological-control/ 

http://www.nytimes.com/2014/12/04/world/europe/amid-bugs-hail-floods-and-bacteria-italian-olives-take-a-beating.html
http://www.nytimes.com/2014/12/04/world/europe/amid-bugs-hail-floods-and-bacteria-italian-olives-take-a-beating.html
http://www.cabi.org/isc/datasheet/109283
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/141608/hort-report-31jul13.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/141608/hort-report-31jul13.pdf
http://www.parasitesandvectors.com/content/7/1/91
http://rstb.royalsocietypublishing.org/content/364/1530/2669#sec-3
http://www.biocomes.eu/biological-control/
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biological control agents are often high as well.  Self-limiting GM insects in mass release 
programmes analogous to the Sterile Insect Technique (SIT) (Dyke, 2005), offer species-
specific, environmentally sustainable pest management that can dramatically reduce the 
pest population far below the levels of control seen with other biological control methods.  
Self-limiting approaches, such as provided by Oxitec, have been demonstrated as extremely 
ŜŦŦƛŎŀŎƛƻǳǎ ŀǘ ǊŜŘǳŎƛƴƎ ǇŜǎǘ ǇƻǇǳƭŀǘƛƻƴǎ ǘƻ ǾŜǊȅ ƭƻǿ ƭŜǾŜƭǎΦ hȄƛǘŜŎΩǎ ŀǇǇǊƻŀŎƘ ƛǎ 
complementary with other pest control strategies in the context of Integrated Pest 
Management (IPM), or Integrated Vector Management (IVM) approaches, and the 
economics of combination approaches are likely to be favourable according to Oxitec in-
house models. The use of self-limiting GM insects offers a unique ability to manage, reduce 
and potentially eliminate insects that carry pesticide resistance genes, extending the 
longevity of chemical controls.  
 
ii) In addition to the potential to control insect pest species already present in an area, 
including invasive environmental species beyond agriculture and public health applications, 
self-limiting GM insects could be used in programmes to prevent new incursions of invasive 
insect species.  At its core, the functionality of the system relies on the universal mate-
seeking behaviour of male insects.  The potential to hold in readiness, self-limiting GM 
insects of species which pose a risk of invasive entry, for scale up to control potential 
infestations, or to establish control barriers97 represents an opportunity that cannot easily 
be realised with current controls or biological organisms.  Invasive species can be itinerant in 
nature and having a self-limiting GM insect as a control measure against incursions, 
especially when it is at low levels, could help protect the UK from potential phytosanitary 
and zoonotic pest incursions.   Currently there may be significant public, regulatory and 
technical issues in testing and registering a GM insect to control a pest that is not already 
present in the country. 

 
4. How appropriate are current 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?  
i) The EU GMO regulatory frameworks and UK implementing regulations cover both 
contained use (effectively limited to use in physical structures) and deliberate release of all 
DahΩǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƘŀǾŜ ŀ ōǊƻŀŘ ǊŜƳƛǘΦ  CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ŎƻƴǘŀƛƴŜŘ ǳǎŜ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴǎ 
work well in the UK, with centres involved in genetic modification being registered by the 
Health and Safety Executive (HSE) and inspected periodically.  There are further additional 
requirements under UK phytosanitary and animal disease protection legislation that have to 
be complied with for the genetic modification of plant and animal disease vectors.  One such 
example is the requirement for mosquitoes to be registered under the Importation of 
!ƴƛƳŀƭ tŀǘƘƻƎŜƴǎ hǊŘŜǊΣ мфул ŀǎ ǘƘŜȅ ŀǊŜ άǇƻǘŜƴǘƛŀƭέ ǾŜŎǘƻǊǎ ƻŦ ŀƴƛƳŀƭ ŘƛǎŜŀǎŜΣ ŜǾŜƴ ƛŦ ǘƘŜȅ 
are imported to the country as dead specimens.  This appears to be anti-intuitive and 
requires significant compliance resourcing as each transfer of specimens has to receive 
permission from the Secretary of State.  
 
ƛƛύ ¢ƘŜ ŘŜƭƛōŜǊŀǘŜ ǊŜƭŜŀǎŜ ŀƴŘ άǇƭŀŎƛƴƎ ƻƴ ǘƘŜ ƳŀǊƪŜǘέ 9/ 5ƛǊŜŎǘƛǾŜ нллмκму ƛǎ ƴƻǘ Ŧƛǘ ŦƻǊ 
purpose i.e.; ensuring potential adverse effects on human health and the environment from 

                                            
97 Example: A permanent barrier of sterile new world screw-worm (radiation based)  is maintained over eastern 
Panama to protect pest free areas to the north http://www -naweb.iaea.org/nafa/ipc/screwworm-flies.html 

http://www-naweb.iaea.org/nafa/ipc/screwworm-flies.html
http://www-naweb.iaea.org/nafa/ipc/screwworm-flies.html
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genetically modified organisms are accurately assessed.  Directive 2001/18/EC on the 
deliberate release into the environment of genetically modified organisms has been shaped 
predominantly by experiences of GM crop assessment and the politicisation of the process 
has led to dramatically increased data requirements.   As can be seen from the EFSA 
Guidance document on GM animals this thinking is already spilling over to GM insects. 
Consequently any potential regulation for the use of GM insects at the EU level is currently 
likely to be prohibitively expensive, protracted, unpredictable and so resource intensive that 
any developers are unlikely to try such a registration.  The current regulatory framework is 
ǘƘŜǊŜŦƻǊŜ ƴŜƛǘƘŜǊ ŜƴŀōƭƛƴƎ ƴƻǊ ǇǊƻǇƻǊǘƛƻƴŀǘŜ ŦƻǊ DahΩǎ ŀƴŘ ŜǎǇŜŎƛŀƭƭȅ ƴƻǘ ŦƻǊ Da ƛƴǎŜŎǘǎ 
that are expressly designed not to persist in the environment (self-limiting applications). Not 
only is the regulation itself not enabling it sends a negative message to the rest of the world 
that has less experience ς ά ƛŦ ǘƘƛǎ ŎŀƴΩǘ ōŜ ǊŜƎǳƭŀǘŜŘ ƛƴ ǘƘŜ 9¦Σ Ƙƻǿ ŀǊŜ ǿŜ ǎǳǇǇƻǎŜŘ ǘƻ Řƻ 
ƛǘΚ ά 
 
iii) GM insects are being developed, and have received approvals for commercial scale use 
(e.g. self-limiting GM mosquitos in Brazil) for the control of mosquito vectors of human 
disease where existing controls are failing to provide adequate protection to human health.  
These applications, were they to undergo evaluation in the EU would require a focus on 
vanishingly small potential risks, exclusive of potential benefits, as the current regulatory 
framework only allows consideration of potential risk scenarios.  The utility of a risk/benefit 
analysis has been identified as well by the Advisory Committee on Releases to the 
Environment (2013) in their input to the EFSA consultation on guidance on the 
environmental risk assessment of genetically modified animals.   Other health products are 
assessed on a risk-benefit balance in the EU; something missing from the EU and the UK 
systems ŦƻǊ DahΩǎΦ ¢ƘŜ ǳǎŜ ƻŦ ŀ ǊƛǎƪκōŜƴŜŦƛǘ ŦǊŀƳŜǿƻǊƪ ƛƴ ǊŜƎǳƭŀǘƛƻƴ ƻŦ Da ƛƴǎŜŎǘǎ ŎƻǳƭŘ 
facilitate a rational debate and proportionate analysis of risk. 
 
iv) There are unmet needs in agriculture and horticulture as well for which self-limiting GM 
insects are being developed, such as for control of the massively destructive olive fruit fly 
(see Section 2).  Even in light of the enormous impact olive fly had on European olive 
producers in 201498, a recent application to Spain for a self-limiting GM olive fly was 
required to be withdrawn as the costs of confinement of the trial were prohibitive. 
 
v) One of the principle benefits of self-limiting GM insect biocontrol is that it is species 
specific and only targets the pest of interest thereby avoiding the off-target effects and 
broad environmental consequences of applying chemical insecticides.  The focus of the EU 
legislation fails to take into account these potential environmental benefits, when obvious 
synergies exist with other EU legislation. The Sustainable Use Directive (2009/128/EC) 
specifically requires farmers and horticulturalists to reduce their environmental reliance on 
chemical controls and develop Integrated Pest Management (IPM) alternatives.  The 
Department for Environment, Food and Rural Affairs- Chemicals Regulation Directorate 
(DEFRA/CRD) have a major R&D programme that helps promote IPM 99., however as CRD 
regulates pesticides and certain biological control agents but not GM insects,  there is no 
coordinated approach to considering  how non-chemical  GM insect biocontrol agents could 

                                            
98 http://www.nytimes.com/2014/12/04/world/europe/amid-bugs-hail-floods-and-bacteria-italian-olives-take-
a-beating.html  
99 http://randd.defra.gov.uk (search using 'Integrated' keyword) 

http://www.nytimes.com/2014/12/04/world/europe/amid-bugs-hail-floods-and-bacteria-italian-olives-take-a-beating.html
http://www.nytimes.com/2014/12/04/world/europe/amid-bugs-hail-floods-and-bacteria-italian-olives-take-a-beating.html
http://randd.defra.gov.uk/
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be integrated into sustainable agriculture approaches.  Lessons should be learnt from the 
regulation of biological control organisms as the use of self-limiting GM insects in sterile 
release programmes is effectively analogous to releasing a biological control organism into 
the environment (e.g. Mumford 2012).  Instead developers of new approaches to pest 
control, such as the use of self-limiting GM insects, are hampered by the large data 
requirements and a lack of risk/benefit proportionality, a result of the current focus on the 
GM aspect (i.e. the development process) of the product in the current EU regulatory 
framework.  Another way of considering this is that the product itself should be regulated on 
the basis of its characteristics, and not the process (GM) of making the product.  
 
vi)  In the exportation of GM insects out of the EU, for example to collaborative international 
partners, the implementation of the transboundary movement regulation (TBM) 1946/2003 
is a further burden to UK business.  This is not because the intent of the regulation is 
undesirable; it is important that importing countries know that a GMO is being brought into 
their country for deliberate release, but this regulation has been based on requirements for 
trade in commodity goods and ensuing trade tariffs.  Any import of a GM insect for field 
release or commerce already requires the relevant permits from the importing country prior 
to shipmentς to require the exporter to also supply largely the same information to the 
same authorities again in a different format, is not only redundant and burdensome, but also 
confusing to the importing agencies as they receive this information twice in different 
formats. To implement the transboundary movement regulations in the UK and the EU it 
should simply be sufficient to notify authorities with the relevant import and field release 
permits received from the importing country as part of the TBM notification.  This achieves 
the goal of the TBM regulations of advance informed consent, prevents confusion of the 
authorities and streamlines operations within business and government. 
 
vii) Lessons learnt from others;  
Globally, there are gaps and overlaps in approaches to the regulatory oversight of GM 
insects, as well as useful precedents from which perspective may be gained.   

¶ Regulatory uncertainty, i.e. where governments need to pause for thought on how to 
regulate GM insects due to lack of precedent, provides a vacuum that is frequently 
exploited by pressure groups  whose opposition to GM technologies does not appear 
to be science-based. The process of regulatory evaluation as the gatekeeper should 
be respected and the outcome honoured; a good example is the Australian 
regulatory system. 
 

¶ Considerable uncertainty and delay can be added to the process as it is not always 
clear which legislative frameworks apply to GM insects.   GM insect targets are 
principally pest insects, some of which are subject to plant and animal quarantine 
actions, resulting in a complex mosaic of sometimes conflicting requirements. This 
has been especially challenging with GM mosquitoes as opposed to agricultural pests, 
as there are frequently multiple agencies operating under different legal jurisdictions, 
and experience has shown that submitting an application is sometimes the most 
effective means to clarify the regulatory pathway.  For agricultural pests, Oxitec 
encountered this in Spain, where the authorities took over 6 months to determine if 
they had the legal jurisdiction under the 2001/18/EC regulation to handle 
applications for GM olive fly. In Brazil a clear regulatory framework, based on 
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plausible scientific pathways to harm and subsequent evaluation allowed the 
assessment of the dossier for commercial release in approximately 9 months from 
submission to approval.  
 

¶ It is frequently forgotten that unlike crop plants, target insects for GM approaches in 
pest control scenarios are, in their wild form, generally harmful to human or animal 
health, or agriculture,  or are not environmentally neutral, invading from other 
countries and displacing native species.  They are often already subject to controls 
using chemical, biological or other means.  Consequently evaluation should consider 
a comparison to existing control measures, and additionally, the cost of taking no 
action.  A good example of this is from the USA, where under the National 
Environmental Policy Act, agencies are required to issue an Environmental 
Assessment that takes into consideration the alternatives available alongside the 
GMO application.  In an example, if GM mosquitoes were to be used in a sterile 
release based control program then they could be assessed against the current 
chemical controls (which are more damaging to beneficial insects and less effective 
on the target pest), as well as the availability (or lack) of therapeutic interventions 
such as vaccines.  Comment periods for applications, would then provide the 
opportunity for public input to regulatory authorities based on a balanced 
presentation of risk data, as well as benefit scenarios.  This was also a consideration 
in Brazil for the use of a GM mosquito (Aedes aegypti OX513A), where dengue fever 
is endemic and new solutions are urgently sought due to the increasing 
ineffectiveness of chemical control methodologies.  
 

¶ GM insect biological control agents, such as those developed for population control 
in agricultural applications, could conceivably, depending on the specific design of 
the insect, result in low level presence of non-viable GM material on a small 
proportion of the harvested crop.  Although regulatory tolerances for insect damage 
in product destined for both the fresh market and for processing are almost always in 
place, and buyer specifications in some cases may exceed regulatory tolerances, 
these tolerances are often not zero, and the low level presence of residual GM insect 
material may pose a challenge for food safety regulators.  The US-FDA has in place 
the Early Food Safety Evaluation System for New Non-Pesticidal Proteins Produced by 
New Plant Varieties Intended for Food Use100.  This system allows a prior food safety 
evaluation for GM crops in field trials under regulatory permit, such that any 
inadvertent traces in product destined for consumption, triggers a balanced 
regulatory response in light of a previously evaluated risk to human health.  Such an 
approach to the evaluation of GM insects for use in agricultural pest control 
applications could be appropriate, especially at the early trial stage, as the potential 
for excessively damaging regulatory actions (product recalls, trade barriers) exists 
when food safety aspects remain unassessed and unapproved GM events enter the 
food supply. This may also require a change in legislation in the EU as the current 
threshold for tolerance of unapproved events is zero; not a biologically relevant 
parameter either. 

 
                                            
100http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/Biotechnology/
ucm096156.htm#scope 

http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/Biotechnology/ucm096156.htm%23scope
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/Biotechnology/ucm096156.htm%23scope
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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? 
i) The WHO guidelines on the release of GM mosquitoes (GMM) issued in 2014 have had a 
long and thoughtful gestation from a broad group of scientists skilled in various fields.  They 
aim to support informed and thoughtful development processes drawing on evidence from 
other public health applications such as insecticides, vaccines and other tools including 
biocontrol methods and agricultural practices. Whilst they draw on these aspects they also 
include public engagement and transparency needs during the research.  Several key aspects 
in the document are welcomed: 

¶ the recognition of the enormous global health burden that mosquito borne diseases 
cause; 

¶ the framing of the testing evaluation to be considered on a case by case basis; 

¶ risk-benefit analysis being a forefront consideration for decision making; 

¶ the recognition of national sovereignty in decision making; and, 

¶ the recognition that self-limiting technologies carry lower risks than those of 
modified mosquitoes incorporating gene drives and intending to be self-
perpetuating.  

 
However there are several aspects to the guidelines that could potentially hinder the 
implementation of mosquito control programmes using self-limiting GM technologies were 
it to be used alone as a basis of a regulatory system. 
 
ii) The guidance document could be interpreted as a potential checklist for regulatory 
authorities.  Each country/regulatory jurisdiction could consider that each step has to be 
conducted entirely independently, in the local context, without referring to data generated 
in other countries. The purpose of generating data is predominantly to identify whether the 
genetic insert has resulted in unintended or adverse changes linked to the endpoints in the 
risk assessment.  Redundancy in data generation does not increase the knowledge base on 
safety and adds expense, complexity and time to the potential deployment of these valuable 
innovations, especially as funding sources for GM mosquitoes are predominantly either 
philanthropic or venture capital based.  One of the stated aims of the guidance was to 
provide consistency for regulators and users developing data, therefore data generated in 
one country should be portable (i.e. accepted by other countries).  The need to use the WHO 
guidance as a framework in its entirety through Phase 1 ς Phase 4 has in fact already been 
suggested by some countries with which Oxitec is working, despite having sufficient data on 
the potential for unintended and adverse changes to achieve commercial biosafety 
registration in another country, and that evaluation being available publically in the 
Biosafety Clearing House101 of the Biosafety Protocol to the Convention on Biological 
Diversity. 
 
iii) Although the principle that self-limiting GM mosquitoes present less risk than self-
sustaining applications is sprinkled throughout the WHO guidelines, it is not clearly 
articulated that the two approaches should have fundamentally different considerations 
when evaluating risk.  There are already robust risk mitigation options for self-limiting 

                                            
101 Example for Oxitec OX513A in Brazil https://bch.cbd.int/database/record.shtml?documentid=105833 

https://bch.cbd.int/database/record.shtml?documentid=105833
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approaches including halting releases or using conventional vector control methods, and not 
all risk considerations are universally relevant to all GM mosquitoes.  There is an implicit risk 
of over burdening these technologies with this guidance, as the separation of self-limiting 
and self-sustaining requirements not clearly delimited.  There is also an overemphasis on the 
measurement of disease outcomes for self- sustaining technologies; the control of the 
vector, the mosquito itself, should be considered a positive driver for the use of these 
technologies at a wider scale without having to demonstrate epidemiological outcomes.  No 
insecticide has to demonstrate an epidemiological outcome to obtain registration for wide-
spread use.  
 
iv) Overall, although probably not the intention, the WHO guidance document appears to 
present a restrictive, overly prescriptive, set of conditions for the analysis of GM mosquitoes 
that could load inappropriate testing burdens for certain applications (e.g. self-limiting 
technologies) as mentioned in the points above.  Consequently meeting the requirements if 
taken in their entirety is unlikely to be affordable by either private or public entities that 
seek to conduct work in this area, thereby hindering the adoption of innovative solutions so 
desperately needed in the fight against devastating mosquito borne diseases. 
 
How should issues regarding the emergence of resistance be considered? 
vi) For self-limiting technologies one way of dealing with the emergence of resistance could 
be to address this at the level of mass-rearing and production.  A robust quality management 
system that allows the continual assessment and improvement of quality to ensure product 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ όŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ŎǳǎǘƻƳŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴs) are consistent is desirable and 
may be required by regulators.  This has already been instigated and implemented at Oxitec. 
Insect product lines are routinely checked against known baselines for the genotype and the 
phenotype as well as mating competitiveness.  Deviations from the baselines are 
investigated, corrected where necessary and concluded. The quality system includes: in-
process and laboratory quality controls, non-conformance control, equipment control, 
control of documents and records, change controls, staff training, and post-market 
surveillance methodologies which are audited both internally and externally.   Therefore 
Oxitec is confident that product going out of the factory door meets quality standards and 
customer expectations.   Furthermore as adaptive management of insect numbers and 
ongoing product assessment is part of product application in vector control programmes, 
any deviations in product performance could be readily identified and inform future actions. 
 
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 ecological risks and human benefits that might arise from the application 
of gene drive techniques to population replacement approaches be assessed?  
i) The EFSA guidance on the environmental risk assessment of genetically modified insects 
has been developed as a tool to direct assessment activities under the legislative authorities 
of 1829/2003 EC on genetically modified food and feed, and 2001/18 EC on the deliberate 
release into the environment of genetically modified organisms. The risk assessment criteria 
thus elaborated in the EFSA guidance necessarily aligns with a regulatory framework which 
in itself may be less appropriate for certain GM insect applications, such as self-limiting 
approaches vs persistent population replacement (discussed in question 4 response).   
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ii) The EFSA guidance is evidently borne out of the decades of extensive experience 
regulators have gained from the assessment of GM plants, and resembles EFSA plant 
guidance (EFSA 2010) in both its specific areas of risk, and in process.  Across the guidance 
document the established and tested GM-crop centric approach to defining areas of risk is 
consistently apparent at its core.   Whilst this is convenient for regulators and allows some 
consistency at the agency, the use of such a framework to define risk assessment criteria for 
GM insects is a force fit; requiring that GM insects categorically be evaluated across seven 
specific areas of risk without consideration given to the final traits or characteristics 
manifested in the GM insect.    
 
iii)  In recent years, regulatory approvals have been secured globally (Brazil, Cayman Islands, 
Malaysia, and Panama) to allow evaluation of GM mosquitoes, which are self-limiting in the 
environment, in population suppression programs.   We believe these applications 
demonstrate significant promise in addressing global health challenges posed by mosquito 
borne diseases, with consistent suppression of target mosquito populations in all trials to 
date (e.g Harris et al 2012, Carvalho et al 2015, additional data pending publication).  
Multiple agricultural applications for pest suppression approaches using the same core 
technology are ready for field evaluation, and regulatory approvals for field trials have been 
secured (USA - Diamondback Moth, Pink Bollworm; Brazil- Medfly).  These pest population 
suppression approaches depend on mass rearing and continued release of insects 
engineered expressly not to produce viable progeny, nor persist in the environment. This 
method is essentially an adaptation of the Sterile Insect Technique (SIT), which uses 
radiation induced sterility and has proven efficacious in both population control and 
eradication programs for well over 50 years (Dyck et al 2005).  This highlights the 
fundamental difference between population suppression approaches using mass reared 
ƎŜƴŜǘƛŎŀƭƭȅ άǎǘŜǊƛƭŜέ ƛƴǎŜŎǘǎΣ ŀƴŘ ǇƻǇǳƭŀǘƛƻƴ ǊŜǇƭŀŎŜƳŜƴǘ ŀǇǇǊƻŀŎƘŜǎΦ  ¢ƘŜ ōŀǎƛǎ ƻŦ ƎŜƴŜǘƛŎ 
approaches to sterile insect release is engineered lethality, whereby insects are designed 
expressly not to persist in the environment, and require sustained releases in the context of 
ŀ ǇƻǇǳƭŀǘƛƻƴ ŎƻƴǘǊƻƭ ǇǊƻƎǊŀƳΤ ǘƘŜȅ ŀǊŜ ŜŦŦŜŎǘƛǾŜƭȅ άǎŜƭŦ-ƭƛƳƛǘƛƴƎέ ƛƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ōȅ 
design.  Population replacement approaches seek to achieve the opposite result, that is, 
engineered environmental persistence.  These fundamentally different approaches are 
entirely divergent in terms of the intended environmental fate of released insects, and the 
EFSA guidance does not recognize this in establishing the direction and ensuing evaluative 
criteria for the environmental risk assessment.  Approaches to risk assessment in the 
regulatory context would best consider at the outset, the intended environmental fate of 
released insects and whether the engineered traits are manifested to achieve that intended 
outcome. Approaches from the assessment of biological control organisms could also be 
considered.  
 
iv) Population replacement approaches have the intended endpoint of environmental 
persistence as a feature of their design and they should necessarily be subject to an 
environmental risk assessment approach having greater focus on areas of risk regarding 
environmental persistence of the GM insect.     Across the defined areas of risk in the EFSA 
guidance, exposure in all risk areas should be evaluated with primary consideration given to 
the temporal backdrop when evaluating population replacement approaches.  Population 
replacement strategies result in potentially indefinite exposure of the environment to the 
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introduced GM insect, where-as population suppression strategies using self-limiting genetic 
approaches generally result in transient exposure scenarios measurable in timeframes of 
days.  As environmental persistence is an intended trait in population replacement 
strategies, resulting in prolonged exposure to the environment, the specific areas of 
persistence and invasiveness, and the interactions of the GM insect with non-target 
organisms, should require rigorous assessment over appropriate timescales.   
 
v) At its core, population suppression technologies using sterile GM insect (i.e. self-limiting) 
approaches depend on the capacity of released male insects to a) mate with wild female 
insects, and b) pass on traits such that progeny are not produced or do not survive.  Male 
GM insects used in current self-limiting approaches are not associated with vectoring 
disease, as in the case of mosquito applications (i.e. males do not bite), nor are they 
associated with crop damage in agricultural applications as it generally female oviposition, or 
egg laying, and subsequent larval development which results in crop damage.  In evaluating 
solutions to insect pest pressures in the face of alternatives, the male release strategy 
employed in self-limiting GM insect approaches has an evident advantage as the males do 
not cause damage, yet the mechanism does not exist in the EFSA guidance to give this 
appropriate weight.   Population replacement strategies using both male and female release 
need to be more rigorously assessed in regard to the environmental persistence of females, 
and risk weighed in the face of alternative approaches. 
 
vi) Insect pests present significant challenges to both public health and agriculture, and 
promising solutions using self-limiting GM insects in release programs similar to proven SIT 
approaches are now available or well in the development pipeline.  These solutions will be 
slow to positively contribute to public health outcomes and benefit agricultural and 
stakeholders if inflexible approaches to regulatory oversight in the context of risk 
assessment are not broadly examined with an eye for reform.  Government policy makers 
and regulators must recognise that fully embracing solutions which can contribute to 
achieving broader government policy objectives in the areas of public health and agriculture 
requires adaptive approaches to regulatory oversight in risk assessment. 
 
7. How is research into the development of GM insects currently funded? Are there 
opportunities to attract more private investment into this area? 
i) In comparison to the benefits that GM insects may bring, and the clear scientific lead that 
the UK has in this area, UK funding for research into this area has been very low in the UK, 
and vanishingly scarce for translational capability for development from laboratory to 
market. The main developments have been funded through the Grand Challenges in Global 
Health programme (funded by the Gates Foundation and others) and private investment. In 
our experience a small amount of early stage funding has been invested by the BBSRC and 
Wellcome Trust. Some grant funding has also been provided by the Technology Strategy 
Board (now Innovate UK), but the benefit  can be substantially eroded for an SME as they 
lose the Research and Development tax credit on all grant related activity regardless of the 
level of grant funding.  Overwhelmingly the majority of funding tends to be for early stage 
research and is extremely limited for translational activities.  The consequence of this is a 
lack of funding leverage comfort in the eyes of investors. Further the lack of such funding 
bears testament to a politicised environment around GM activities in the UK/EU (especially 
where those developments are coming from the private sector), and this is a powerful 



Oxitec Ltd ς Written evidence (GMI0016) 

188 

disincentive to fund activities in the UK/EU despite the UK having a scientific, 
entrepreneurial and operational competitive advantage.  
 
ii) From an Oxitec perspective the vast majority of funding for R&D in this field has come 
from private sources and specifically includes high net worth individuals with international 
exposure who appreciate the dire need for new solutions to mosquito borne diseases and 
the limitations of a continued reliance on an increasing narrow range of chemical 
insecticides. The other main avenue is the Gates Foundation who have funded several 
programmes in this area within the framework of their objective of reducing the burden of 
malaria. 
 
iii) There are many challenges for getting a new science application off the ground to benefit 
as many people as possible.  Many years of funding are required before proof of concept is 
achieved. While there is a similar funding pathway to, say, health biotech companies the 
sheer novelty of the GM insect approach and the lack of benchmarks will put off many 
ŎƻƳƳŜǊŎƛŀƭ ƛƴǾŜǎǘƻǊǎΦ  Lƴ hȄƛǘŜŎΩǎ ŎŀǎŜ ǘƘŜ ǇǊƛƳŀǊȅ ƛƴƛǘƛŀƭ ŦǳƴŘŜǊǎ ǿŜǊŜ ƛƴŘƛǾƛŘǳŀƭǎ ŀƴŘ 
entities with a very strong social motive as well as a desire to earn a financial return.  Even 
now that the company is realizing commercial scale biosafety approval, it took a company 
like Intrexon Corporation, a US based enterprise with both significant financial resources and 
a singular forward-looking vision for tƘŜ ǇƭŀƴŜǘΣ ǘƻ ǎŜŎǳǊŜ hȄƛǘŜŎΩǎ ŀōƛƭƛǘȅ ǘƻ ƳƻǾŜ ǘƘŜǎŜ 
technologies forward.  
 
iv) The major challenge here is that in Europe, society has allowed GM technology to 
become highly politicised in spite of the clear benefits the technology can bring. This 
politicisation of a technology genre means that any private investor must be prepared to 
lose their investment as the main barriers to advancement are not based around scientific, 
market need, economics or regulatory barriers but instead are political. Once political risk is 
added to the myriad of other challenges then new ventures become almost impossible to 
fund unless there is an overwhelming social conviction as to the importance of the 
technology from its investors.  An example of the politicisation of this technology could be 
seen recently in the announcement of the proposed Scottish ban on GM102. What investor 
will invest in an area when multiple years of funding can be swept away in a single political 
statement?   
 
v) However, the clear example of Oxitec hopefully will show entrepreneurs and investors 
that technical commercial and investor success can be gained in this area and it is to be 
hoped that new initiatives will come forth and the Oxitec benchmark will facilitate 
investment. 
 
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 might this be managed? 
i) In our view Government and the UK would benefit from helping to fund commercialisation 
for a number of reasons; 

                                            
102 http://news.scotland.gov.uk/News/GM-crop-ban-1bd2.aspx  

http://news.scotland.gov.uk/News/GM-crop-ban-1bd2.aspx


Oxitec Ltd ς Written evidence (GMI0016) 

189 

¶ To keep a lead in a new technology area for the benefits of British science and the 
economy as a whole; 

¶ to build capacity for combatting the likely health threat to mainland UK from invasive 
species as rising temperatures bring these species to the UK; and, 

¶ to support public health of Britons and indeed others, in British overseas territories, 
which rely on tourism as the primary source of income. 

 
ii) Britain is a knowledge-based economy with exceptional strengths in life sciences. We 
should support new technologies as they emerge to ensure British science gains a leadership 
position. Otherwise key leading positions (for example agricultural biotechnology, stem cell 
research, GM insects) will all be lost. Private investment cannot be relied on to bring these 
technologies through especially where there is a political dimension. In these areas it is 
ǎƻŎƛŜǘȅΩǎ ŦŀƛƭƛƴƎ ǘƘŀǘ Ƙŀǎ ŀƭƭƻǿŜŘ ŀƴ ǳƴ-level playing field so Government should assist to 
level it up. 
 
iii) There is no conflict with regulation. Regulation should focus on the proportionate 
evaluation of safety and environmental aspects of a new product and equally consider the 
relevant risks and benefits.  The UK can lead here too ensuring that the regulatory process 
that is developed is fit for purpose and proportionate. Developing a commercial proposition 
for the technology in a foreign country is doubly difficult if it is not supported in the home 
country.  
 
iv) Just as we rely on Government to both regulate and fund public health care, Government 
may be involved in these different areas for GM insects and other services created for the 
public good. 
 
9. How could the UK benefit economically from both developing GM Insect technology and 
its use within the UK?  
i) Britain can benefit from the direct economic returns in: 

¶ Jobs; 

¶ inward investment; 

¶ exports; 

¶ taxes; and, 

¶ royalties for IP, 
 
but it can also benefit from being recognised as a country that promotes both businesses 
and science and creates a climate for their development. At the moment Britain is renowned 
for invention and entrepreneurial flair but equally for underfunding of key technologies, a 
sensationalist media and ultimately selling our assets cheap abroad and losing out on the 
value created.  There has to be a very positive policy to prevent this from happening. 
ii) At the moment Britain, compared to other countries, does not have a major imminent 
health threat from invasive species, but it is likely to arrive as insects adapt to more 
temperate environments and as temperatures rise, providing more opportunities for 
incursion. The Asian Tiger mosquito is a threat that is now causing a major health concern in 
France for example. By developing the capacity to address such eventualities they will be 
available to help if and when needed.  
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10. How can the gap between regulatory approaches and public concerns over GMOs be 
ŀŘŘǊŜǎǎŜŘΚ Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ ²Ƙŀǘ ŀǊŜ ǘƘŜ ŎǊƛǘƛŎŀƭ 
factors in effective public engagement from lab to final release? 
i) Firstly, we need to distinguish between actual genuine public concerns and pressure group 
political activities. There is very little evidence of any public concern in the UK over GM 
insects and the overwhelming majority of independent media coverage is positive.  It is 
possible to find pressure group publicity and some sensationalist tabloid coverage but this is 
the exception. Looked at objectively, GM insects are being used to protect people from 
mosquito borne diseases, have the potential to reduce pesticide use, and contribute to 
sustainable agriculture. These are objectives that chime with public sentiment.  
 
ii) The critical factor for any academic institution or company bringing forward a new 
technology is transparency and an ability to communicate with not only the science 
community but also with a broad stakeholder community such as politicians, media, local 
communities etc.   The Science and Media Centre, has helped to ensure that science-based 
stories are reported accurately in the media by facilitating access to high-quality 
independent scientific experts relevant to the story. This initiative should be strengthened 
and broadened by Government as they play a critical role in UK society. 
 
iii) Society sets up independent evaluation mechanisms primarily through the regulatory 
process to ensure that any innovation is developed through a step by step process where 
each new step is preceded by the requisite level of data and proof to warrant the next step. 
Where risk management decisions are taken by political entities, this politicises the process.  
²Ŝ ǎƘƻǳƭŘ ōŜ ŎŀǊŜŦǳƭ ƴƻǘ ǘƻ ŘŜǾŜƭƻǇ ƴŜǿ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ŀǎ ƻǾŜǊǎƛƎƘǘ ŦƻǊ άǊŜǎǇƻƴǎƛōƭŜ 
ƛƴƴƻǾŀǘƛƻƴέ ǿƘƛŎƘ ŎǊŜŀǘŜ ŀƴƻǘƘŜǊ ƭŜǾŜƭ ƻŦ ōǳǊŜŀǳŎǊŀŎȅΣ ǇƻǘŜƴǘƛŀƭƭȅ ǎǘƛŦƭƛƴƎ ƛƴƴƻvation.  Also, 
we should ensure that the processes in place should enable participation by smaller, 
resource-limited developers and companies. If we over-regulate we alienate entrepreneurial 
innovation and value creation. 
 
iv) Given that new technologies such as GM insects are likely to emanate from small 
companies with few resources rather than from large multinationals, the UK should consider 
a mechanism to provide a balanced perspective when pressure groups put information into 
the public domain and make claims as to its scientific validity.  Proponents of a new 
technology such as GM insects are subject to rigorous oversight by regulators, as well as 
scrutiny in the public domain; mechanisms to hold pressure groups accountable are needed 
to provide balance.  In short, there are mechanisms in place that hold companies responsible 
and accountable - we need a mechanism to provide a similar accountability for pressure 
groups.   
 
tŜǊƘŀǇǎ ǘƘŜ ¦Y ǎƘƻǳƭŘ ŎƻƴǎƛŘŜǊ ŀ ΨǎŎƛŜƴŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƳōǳŘǎƳŀƴΨ ǘƘŀǘ ŎƻǳƭŘ ŜǾŀƭǳŀte,  
from an independent perspective, pressure groups claims and go on record as to their 
veracity.  The UK is a knowledge based economy with great expertise in life sciences - if the 
public loses faith in science it will be to the great detriment of our economy.  
 
18 September 2015 
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Oxitec Ltd ς Supplementary written evidence (GMI0029) 
 
This document represents supplemental written evidence provided by Oxitec 
Ltd to the House of Lords Select Committee on Science and Technology Call for 
Evidence on Genetically Modified Insects following the Oral Evidence Sessions of 
Tuesday October 20th with Witness(es): Professor Rosemary Hails, Chair, 
Advisory Committee on Releases to the Environment (ACRE); Dr Jeremy Sweet, 
Environmental Consultant, Sweet Environmental Consultants and Ms Camilla 
Beech, Head of Regulatory Affairs, Oxitec Limited 
 
Oxitec was acquired by Intrexon Corporation (NYSE: XON), an NYSE-listed public 
company with operations in North AmerƛŎŀ ŀƴŘ 9ǳǊƻǇŜΣ ƛƴ !ǳƎǳǎǘ нлмрΦ hȄƛǘŜŎΩǎ 
primary operations, including its research and development facilities, continue to 
be based in the United Kingdom. 
 
While there was an appreciation in the oral evidence session that the 
evaluation of the potential benefits of a GM insect application in addition to the 
assessment of potential risks to human health and the environment may be 
warranted in the decision making process, further considerations are noted 
below in this regard. 
 
¶ A product-based approach to regulation is ideal, focusing on the traits of the 

final product rather than the process of development, specifically focusing 
on the novelty of the product as the regulatory trigger. 

¶ As in the case of Brazil, USA, Canada, and Australia, among others, the 
technical evidence based scientific review of an application with regards to 
biosafety risk assessment should remain entirely independent of 
socioeconomic and economic risk or benefit assessment or political 
influence. Decisions made in this regard, on the basis of biosafety 
assessment should stand on their own scientific merit. The process should 
encourage a transparent dialogue between regulated parties and risk 
assessors thus facilitating a more predictable regulatory environment in 
terms of timelines and data requirements, and enable greater transparency 
in the process with respect to the public domain. 

¶ Clearly articulated protection goals for environmental and human health 
would enable the development of measurement endpoints for which data 
could be generated to support risk assessment (i.e. what specific elements 
of the environment and human health does the regulatory system aim to 
protect) 

¶ Socioeconomic and economic risk and benefits should be considered 
outside the scope of the biosafety assessment itself and be given 
consideration through other mechanisms in the overall decision making 
process. 

¶ Policy considerations and ethical considerations of member states, should 

http://www.oxitec.com/
http://www.dna.com/
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be clearly articulated through a distinct mechanism at length from risk 
assessment to as to disable the possibility of shrouding political 
motivations with technical justifications (e.g. overstating environmental risk 
as a means to achieve politically motivated outcomes does not promote 
transparent evidence based scientific processes). 

 
In the evaluation of benefits: 
 
¶ Mechanisms should be established to ensure consideration is given to how 

GM insect applications may contribute to key objectives established in other 
EC directives, for example: 

o Directive 2009/128/EC establishing a framework for Community action to 
achieve the sustainable use of pesticides mandates Member States to take 
all necessary measures to promote low pesticide-input pest management, 
giving wherever possible priority to non- chemical methods. 

o 528/1999 EC laying down measures to improve the quality of olive oil 
production, where- by in taking action against the Olive fly, it is 
required that special emphasis shall be placed on integrated 
biological control methods. 

¶ Consideration should be given to how GM insect applications may be 
integrated into established EU, Member State or UK strategies in areas 
such as invasive species control or integrated pest management for 
example. 

¶ Benefits should be assessed with respect to the potential to contribute 
to key objectives of international organisations for example the World 
Health Organisation (WHO) in the area of vector management for neglected 
tropical diseases, where-by a stated objective is ά¢ƻ increase access to less 
hazardous and cost-effective tools and technologies for vector control, 
including ǇŜǎǘƛŎƛŘŜǎέ 

 
On concerns raised about political influence in the regulatory process and 
mechanisms for public opinion/inputs. 
 
¶ European regulatory policy inherently accords civic interests a significant 

weight in the policy process, while interpretation of the precautionary 
principle in EU regulatory policy has effectively resulted in a lowest common 
denominator amongst member states for risk tolerance, that is, a 
disproportionately low threshold for risk compared to other international 
jurisdictions. Together these factors make the ground ripe for pressure 
groups to exert an undue influence on decision making in member states 
and the Commission. 

¶ Political influence may be based on assumptions about overall public 
opinion being based on the loudest voices. While the dissenting voices are 
well organised, and networked, the average citizen does not have a forum 
for asking their questions, getting unbiased answers, and communicating 
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their values. Oxitec welcomes dialogue with all stakeholders and have taken 
all opportunities to conduct this interchange (door to door, broadcast, print 
and social media etc.) and to be as transparent as possible. 
 

30 October 2015 
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Case study of the Oxitec Olive fly application in Spain 2012-2015 
 
The olive fruit fly (Bactrocera oleae) is considered the most important pest of cultivated 
olives103.  Infested table olives are not marketable, and the quality of olive oil is 
compromised due to the acidity imparted to the product by damaged fruit.  Across the olive 
industry overall, there are thus very low tolerances for olive fly damaged fruit.  The biology 
of the olive fly makes it an ideal candidate for a population suppression approach based on 
the release of sterile males (i.e. SIT analogous approaches).  Preliminary market research 
revealed olive producers were very receptive to new solutions, subject to regulatory 
clearances, thus Oxitec Ltd invested significant resource in developing a candidate olive fly 
strain for evaluation in a suppression program. The Oxitec olive fly contains a self-limiting 
gene which means that it cannot establish itself in the environment and a colour marker 
gene to allow them to be easily distinguished from the pest insect. 
 
Subsequent to preliminary studies under contained conditions, late in 2012 Oxitec made a 
regulatory submission to the Biosecurity Commission of the autonomous region of Catalonia 
(within the Generalitat de Catalunya-GENCAT) for a trial to be conducted outdoors within a 
netted enclosure.  This application was made under the deliberate release regulations (Part 
B of 2001/18 EC).  For an application under 2001/18/EC, the Spanish National Biosafety 
Commission (NBC) undertakes a biosafety review and advises GENCAT, whom then may take 
an autonomous decision on the application.  The NBC identified two key areas in the 2012 
submission for which they required additional data to inform a decision: further 
characterisation of the expression of the self-limiting trait, and exposure studies on non-
target organisms.   As well, they requested additional physical security measures for the site 
to mitigate the risk of an unintended release.  Oxitec evaluated the request and determined 
that due to the timeframes required to generate the data, that the appropriate 
administrative approach would entail a withdrawal of the application and re-submission at a 
later date. 
 
Oxitec subsequently undertook studies (both internally and with external providers) to 
further characterize the expression of the self-limiting trait as was recommended, as well as 
ŜǾŀƭǳŀǘŜ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘǊŜŜ ŘƛŦŦŜǊŜƴǘ άƴƻƴ-ǘŀǊƎŜǘέ ƻǊƎŀƴƛǎƳǎΣ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘǊŜŜ ŘƛǎǘƛƴŎǘ 
potential exposure routes and two different ecological guilds of non-target organisms   In 
these studies, no adverse effects were observed in any case and it is Oxitec is preparing 
these for peer-reviewed journal submission. 
 
In 2015, a new regulatory submission was made to GENCAT which included the data from 
the above noted studies, additional literature reviews, as well as site security measures.  The 
trial site was isolated within a government research centre, and the study itself was a 
collaboration with the research institute (IRTA) owned by the Government of Catalonia, and 
attached to the Department of Agriculture.  IRTA has been recognised as one of the best 

                                            
103 http://www.cabi.org/isc/datasheet/17689  

http://www.cabi.org/isc/datasheet/17689
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scientific research centres in Spain104, with a stated purpose which includes άΦΦΦǘƻ ŎƻƴǘǊƛōǳǘŜ 
ǘƻ ǘƘŜ ƳƻŘŜǊƴƛȊŀǘƛƻƴΣ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀƎǊƛŎǳƭǘǳǊŜΦΦΦέ  
Despite having addressed the 2012 requirements of the NBC, concerns remained with the 
2015 application regarding the confinement of the trial site.  While additional confinement 
measures were presented, it appeared that GENCAT would only accept a fully-contained 
trial, and the application was subsequently withdrawn.  
 
An application under the Contained Use Directive (2009/41/EC), may have been an 
acceptable route for the Oxitec olive fly trial in Spain, but as this had already been 
conducted105 this option would not have contributed to the stepwise scientific evaluation of 
the insect. 
 
The governments of the USA and Brazil have recently granted environmental release 
approvals (outside of netted enclosures) for self-limiting GM insect plant pests based on 
identical technology.  While risk assessment is case-by-case by nature, and site specific 
considerations may be unique, it is difficult to rationalize the decision of the Spanish NBC 
given internationally accepted principles of evidence-based risk analysis. 
 
23 November 2015 
 
 

                                            
104 http://www.irta.cat/en -us/RIT/Noticies/pages/IRTA_millorcentre_recerca.aspx  
105 Ant et al. BMC Biology 2012, 10:51 (http://www.biomedcentral.com/1741-7007/10/51) 

http://www.irta.cat/en-us/RIT/Noticies/pages/IRTA_millorcentre_recerca.aspx
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Transgenic insects from a regulator´s perspective 
 
Having worked for a long time directly with the GMO regulator in Brazil (CTNBio) or in close 
contact with it, we had the opportunity to assess risks linked to many different organisms, 
including a GM Aedes aegypti developed by the British company Oxitec . This long and 
fruitful collaboration allows us now to contribute to the discussion on the safety and use of 
genetically modified insects. We hope that the answers to the questions raised by the House 
of Lords, in addition to suggestions of other important issues, will further promote 
meaningful discussions and lead to informed decisions in Britain. 
 
01  Answer to Questions  
 
02  Although based in the scientific literature and in technical reports, the answers 
do not usually refer to these sources, as to avoid the unnecessary lengthening of the 
text. 
 
03  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?  
04  The answer must take into account the vector biology and should be restricted to 
vector-borne diseases. Those transmitted by one or more species of mosquitoes are 
the natural candidates to be controlled by the use of GM insects: malaria, yellow 
fever, dengue, chikungunya, zika. The difficulties inherent in multiplication of 
phlebotomine sand flies in insect facilities preclude the use of GM insects in the 
control of leishmaniases. The reproductive behavior of all Chagas´ disease vectors 
does not allow either an immediate use of technology. It might be applied, however, 
in the control of African trypanosomiasis, depending on environmental variables 
involved in the multiplication and spread of Glossina morsitans.  Diseases transmitted 
by other arthropods do not seem appropriate to control by GM insects, at least in the 
current state of the art. 
 
05  As for the risks of vector-borne diseases in the UK, they have been reviewed and 
discussed at the University of Liverpool last year during the Second Conference on 
Vector-Borne diseases in the UK. Ticks, Culicoides and mosquitoes may pose some 
threat, but the risks for the general population are small, especially for mosquitoes, 
which are rather a nuisance than a threat.   However, increasing incursions of 
mosquto borne diseases in the Southern EU have been reported and may turn to be a 
cause of concern in the near future 
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06  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?  
07  There is a very wide range of GM insects applications in agriculture and livestock. 
Of course, companies/developers will seek to invest in agricultural and livestock pests 
of major impact on global food production, mostly because the cost of registering the 
product only makes it worthwhile on those scales.  Developers may dedicate 
themselves later to those with only regional or national importance. Pests of fruit and 
cruciferous plants are the natural candidates for a first attempt to use this technology 
in agriculture. The horn fly (Haematobia irritans) and other flies that attack cattle are 
candidates for the technology in livestock. 
 
08  As for the European priority, we leave the answer to other colleagues. 
 
09  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 approaches 
be complementary to existing Integrated Pest Management (IPM) programmes?  
10  From our perspective, the use of GM insects is a biological control. However, due 
to changes in reproductive behavior and the fact the control agent is from the same 
species that acts as a pest, GM insects can achieve a much greater success than the 
use of other predatory species, with possible lower or no environmental impact. In all 
cases, the use of GM insects should not overlook integration with the other pest 
control measures. Of course, it is essential to correctly articulate the various 
alternatives, especially regarding the use of insecticides. 
 
11  4. How appropriate are current 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?  
12  Both US and UK regulatory frameworks are based on existing laws and in some 
cases on existing agencies. This strategy may work, but is far from adequate to easily 
cope with the ever changing field of biotechnology. The agencies must keep a 
continuous dialog between themselves in order to adapt to the risk assessment of 
new products whenever a challenging new host or new technology is presented.  In 
spite of these restrictions, the American system is working conveniently, both 
safeguarding health and environment and allowing the adoption of the technology.  
The main point underlying the success of the American system is the full 
independence of the risk assessment procedure against the other risk analysis steps, 
i.e., risk management and risk communication, and ultimately against political 
decisions. Once the three American agencies consider the GM product to have risks 
similar to the conventional, non-transformed counterpart, it is ready to be introduced 
in the North American market. No political interference is allowed, at least under 
normal circumstances.  
 
13  The same independence is the cause of the rapid adoption of biotechnology in 
Brazil and, to a certain extent, also in Argentina, Australia and Canada. The Brazilian 
Biosafety Agency, namely CTNBio, is the sole Government Agency responsible for risk 
assessment and its decision can only be challenged by a Council of 11 Ministers, which 
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has never happened in practice. Once considered safe by CTNBio, the new GM 
product automatically goes for further registration (for labeling,  depending on the 
product etc), but its biosafety evaluation can´t be questioned by any other agency. 
 
14  In spite of being efficient, the Brazilian system is expensive and alternative, faster 
and cheaper pipelines should be developed. The only burning issue is the 
independence between the technical decision (based on risk assessment) and political 
issues derived from the public risk perception. 
 
15  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?  
16  The WHO guidelines are useful for research purposes, mostly as a guide for 
developers. But has no direct application in risk assessment and on regulatory issues. 
Indeed, the established risk assessment procedure, initially used for GM plants and 
extended to many other GMOs, is very effective and flexible and can be used to assess 
risks of almost any GMO, including insects. 
 
17  We are not quite sure on how to interpret the question on resistance. 
 
18  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 
ecological risks and human benefits that might arise from the application of gene drive 
techniques to population replacement approaches be assessed? 
19 The EFSA guidelines broadly follow the internationally agreed risk assessment 
procedure (embedded in the AHTEG Guidance, the EFSA guidance and many other 
official texts). There is no need to speculate on each specific transgenic animal, even 
as an example, as it distorts the aim of a general guidance. The guide was written for 
transgenic animals, not just for insects. As it is now, the guidance is useful for 
neophytes in risk assessment and may be of some help for those already used to the 
step-by-step procedure, which is not different between a plant and an insect. The 
specific questions raised by the application of such a risk assessment procedure will be 
answered either by the scrutiny of the available literature or by experiments. Such 
experiments, however, are meant to respond to specific risk assessment questions 
that are plausible science based pathways and are not meant to satisfy the scientific 
curiosity of someone or even a group of people. 
 
20 The specific ecological risks derived from the gene drive technique will be accessed 
on the basis of sound, testable scientific hypotheses in the lack of sufficient data on 
the subject. This is by no means different of what happens to any other GMO 
expressing a specific trait. In conclusion,  the current risk assessment frameworks, if 
properly used are adequate for GM insects 
 
21  7. How is research into the development of GM insects currently funded? Are there 
opportunities to attract more private investment into this area?  
22   This is a question outside our expertise. 
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23   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 might this be managed?  
24  Placing a new product to market is usually a task on the financial burden of the 
private sector. However, regulatory costs can be minimized by the Government if a 
clear benefit is foreseen, as long as the risks can be conveniently assessed. This 
provision must be clearly written in the regulation normative from the national GM 
authority. There will be no conflict of interest if risk assessment procedures are kept 
effective and accepted by partners in the EU and other regions.  
 
25  On the other hand, public research funding should be encouraged for products 
with a clear application on burning health or agricultural/livestock issues.  
 
26  However, none of these actions are effective alone and a streamlining of GMO 
approval is essential for those countries that have not yet adopted biotech in a large 
scale, with special regard to the independence of risk assessment to other risk analysis 
issues and to political questions (see also Question 4). Indeed, if the approval pipeline 
is made independent of political conflicts, there will be no need for a special approach 
for products with a high positive impact on public health or agriculture. 
 
27   9. How could the UK benefit economically from both developing GM Insect technology 
and its use within the UK?  
28   This is a question outside our expertise. 
 
29   10. How can the gap between regulatory approaches and public concerns over GMOs 
be addressŜŘΚ Lǎ ǘƘŜǊŜ ŀ ǊƻƭŜ ŦƻǊ ΨǊŜǎǇƻƴǎƛōƭŜ ƛƴƴƻǾŀǘƛƻƴΩ ŀǇǇǊƻŀŎƘŜǎΚ ²Ƙŀǘ ŀǊŜ ǘƘŜ ŎǊƛǘƛŎŀƭ 
factors in effective public engagement from lab to final release? 
30  Risk communication is a key element in the overall process of acceptance of a new 
product on the market. Unfortunately, we found that biotech companies and their 
partners do little in this particular area and when they do, miss a lot: they usually start 
risk communication only immediately prior to commercial release, they use an 
inadequate propagandistic language, do not reach the opposition with the right 
arguments, etc.. There is no doubt that risk communication, an integral part of risk 
analysis, should begin during the development of a product, particularly in steps 
involving the release of new GMOs into the environment, even in a controlled 
manner. If risk communication is well planned, it will result in a gradual change in the 
perception of risk and facilitate the adoption of the product. 
 
31 The relevant actions to risk communication involve private or public companies, 
universities and the Government, as well as NGOs and other social organizations. The 
dialogue must be initiated professionally and conducted continuously until after the 
release of a new GMO. Costs need to be shared between the company (most 
interested part) and the Government. Language and transparency are essential factors 
that can´t be minimized. 
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32  Additional issue: The independence of risk assessment and other elements of risk 
analysis in the decision-making 
33 Although mentioned before, we think it is worth to emphasize that a regulatory 
framework will only enable the adoption of biotech, and specifically GM insects, if the 
risk assessment decision taken by the National Authority (or authorities) can´t be 
further questioned by other Government bodies. This is unfortunately not the case in 
Europe and an EFSA decision may be considered invalid by some Government 
authority of a given Party. The political refusal, however, is acceptable, but should 
clearly state that it is not based on risks, but on other issues (public perception, 
commercial problems, etc.). Such a clear separation may enlighten the public and 
contribute to a better public risk perception. 
 
Authors: Dr Professor Paulo Paes de Andrade, Department of Genetics, Federal 
University of Pernambuco, Recife, Brazil, Dr Amaro de Castro Lira Neto, Laboratory of 
genomics, State Institute for Agronomy (IPA) ς Pernambuco, Recife, Brazil and Dr 
Marcia Almeida de Melo, Laboratory of Molecular Biology, Center for Animal Health 
and Technology ς CSTR, Federal University of Campina Grande, Patos, Brazil. 
 
16 September 2015 
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Evidence Session No. 4 Heard in Public   Questions 39 - 47 

 
 

TUESDAY 20 OCTOBER 2015 

Members present 

Earl of Selborne (Chairman) 
Lord Hunt of Chesterton 
Lord Kakkar 
Baroness Manningham-Buller 
Lord Maxton 
Duke of Montrose 
Baroness Morgan of Huyton 
Baroness Neville-Jones 
Lord Patel (co-opted) 
Lord Peston 
Viscount Ridley 
Lord Vallance of Tummel 
________________ 

Examination of Witnesses 

Professor Paulo Paes de Andrade, Department of Genetics, Federal University of 
Pernambuco, Brazil, Professor John Mumford, Professor of Natural Resource Management, 
Centre for Environmental Policy, Imperial College London, and Dr Jack Stilgoe, Senior 
Lecturer, Department of Science and Technology Studies, University College London 

 

Q39  The Chairman: I thank our three witnesses who have come to help us in the second 
session. We are being broadcast on the web, so could I ask you to introduce yourselves for 
the record?  If any of you would like to make an introductory statement, do feel free to do 
so. 

Professor John Mumford: I am John Mumford, I am a Professor in the Centre for 
Environmental Policy at Imperial College London. I have been a contributor to both the EFSA 
and the WHO guidelines on GM animals and GM mosquitoes. I manage the risk analysis part 
of a project called Target Malaria, which is funded by the Foundation for the National 
Institutes of Health in the US. A little more broadly, I have worked extensively with the 
International Atomic Energy Agency on the design and evaluation of sterile insect technique 
programmes around the world, so I have a lot of experience with radiation sterility; and I 




































































































































































































































