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Methodology

The Citizen's Attitudes to Genome Editing in Food and Farsaitvgy was an online survey
undertaken (May to August 2020). The total survey population was 267, and all respondents were
required to answer all questions.

The survey population was drawn from readers of the online Ecologist magazine and newsletter, as
well as from A Bigger Conversation and Beyond GM social media accounts. This was not a
randomised sample of the British public, and hence cannot be said to be representative.
Nevertheless, we felt, that it would reveal useful data on the perspectives of citizens who are likely
to have some awareness of and engagement with the issue. This is evident from the survey results.

Participants were given the opportunity to leave comments and clarifications on most questions and
many had 60+ comments. The sheer number of comments left (784 in total) suggests that this is an
issue that the public is keen to engage with. Within the comments there was a great deal of
repetition; some comments were just a few words, a few were incoherent, and sometimes answers
given in one section make better sense considered in relation a different section.

We will be delving more deeply into the comments at a later stage. In this short report, we report on
broad findings and have endeavoured to incorporate the general themes highlighted for each
section in the conclusion.

Results

QL Do you hayve omeeditpglsso, whabiqit? on gen

Don't know

0% 10% 20% 30% A40% 50% B0% T0% 80% 90% 100%

Just over four fifths of the survey respondents (81% or 216 respondents) answered ‘Yes’ to this
guestion, with the remainder responding ‘No’ or ‘Don’t know’.

As noted above, given how the survey population was constructed, the high percentage of
respondents with an opinion on the issue is unsurprising. 202 respondents took the time to
elaborate on their position, with some writing long considered paragraphs. Only a very few
commented that they were uncertain of what ‘genome editing’ was (and this is reflected in
answers to Q3).
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The responses varied across the spectrum from & I 'y | 6 &db bldaysSo ayll2mpediments to
their universal development and distribution shoalé A YYSRA I GSt & aSd FaARS¢

Ninety-six comments raised clear concerns to the use of genome editing in food and farming.

These ranged from concern about the potential negative environmental impacts and off-target
effects, to distrust in the big chemical and biotech companies and anxiety about ceding more control
over food and seed production in the hands of global corporations.

A few comments opposed genome editing from a values-based, spiritual position, stating that it was
not ‘natural’ or not what nature intended, while others felt that genome editing in food and farming
was the wrong solution to a wrongly-framed problem. A few specifically mentioned opposition to
genome-edited animals.

aLdQa -$cientifiz, Sammercial and reductionist fiagomverride thousands of years of
selective breeding that does its best to follow milliqqerhaps billiong of years of bioregional and
SO2t23A01It O2yRAGAZ2Yyad DSy2YS SRAdkhofaltht Iy 2 NB &
functions and interelationship of all the genes involved to provide a short term and quick fix
O2YYSNODAIE | yasSNHE

Forty-two comments were unequivocally in favour. Where given, the reasons ranged from the fact
that the technology is safe and equivalent to conventional plant breeding, it can improve
sustainability through lower pesticide and antibiotic use, increase food production and eliminate
plant diseases like blight.

“Positive and eager to see the technology improve the sustainability of farming and
welfare of livestock”

Thirty-one comments offered a more nuanced perspective, focusing on the fact that technology can
be used for good or ill and suggesting that who controls the technology is the key issue, especially
the large corporations which may be motivated solely by profit.

This position tends to highlight the need for regulation and labelling while also acknowledging the
urgency of finding solutions to big global challenges that genome editing appears to offer. Some
comments implied that the ‘genie is out the bottle’ and we will have to live with the technology
anyway, so we should do it as responsibly as possible. Some comments also supported genome
editing for medical research but not for food and agriculture.

Examples of comments include:

“It's coming whether we like it or not”

L Y ySdziNIf 2y A Fd GKS Y2YSyids odzi Oy
: fd oAGKE
GDSY2YAO SRAUGAY3A KIFa G§KS LR {Sy lHhelpdtentialzo be LISY |
extraordinarily helpful for fighting diseases and pathogens. It would be wonderful if such
YIEYALWz I GA2Yy O2dzZ R 6S dzaSR 2dzald F2N) 322R®
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GL 0StAS@GS AU Aa y2¢ L plantsidh Bay with exRenel@FdEwfigkYoS S RA
health and the environment. And | believe the potential benefits, particularly to the environment
and to feeding the world in a sustainable way through the climate breakdown, are considerable.
Each case shouleelexamined transparently by a panel of experts, and a decision taken on
a cost/benefit analysis of human and planetary wellbeing. The decision must not be hijacked
to make money for big companies

Q2 Does your work involve food and farming in sexag? If yes, please explain

NO _

0% 10% 20% 0% 4% E0% 60% TO% 800 0% 100%

Just under half of the respondents stated that they were involved with food and farming in some
way (48.3%). This ranged from & work in R&D for a biotech seed compago d L QY | 0 A2 A Yy (

z

i
heirloom,agroecologically iduded gardener and bele S S LtdSiNaEn a NdDig2 NAF yA O 3 NR

v U
Uy Qx

y
y

Some also highlighted professions where they were would be familiar with genome editinge.g. & L
KFEgS 62N] SR T2NJn RSOFRSa ladddalXyavedeehiSmeinbeAof Dah NI
GKS CIFENXY !'yAYlItf DSYSGAO wSaz2dza2NOSa /2YYAGGSS 6C!y

Only eight respondents explicitly stated that they worked in the biotech or genome editing.
In addition, 13 worked in the seed industry or in industry/academia researching aspects of plant
breeding.

On the other hand, 13 respondents worked for NGOs or lobby groups critical of GE or in organic
farming. It was not always clear from how other respondents described their professions whether
their work in food and farming would make them pro- or anti-genome editing.

Overall, these results suggest that the self-selected survey respondents would be far better
informed on the issue than a random sample of the general public.

The breakdown of answers to a later question (Q8) suggest that, in this sample, even those who
were not specifically involved in biotech or genome editing had some positive feelings about the
technology.
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Q3 Have you heard of any of the followingelation to food and farmirg

Genetically modified
Crganisms

96.63%

Gene editing 86.89%

Genome editing 82.77%
Synthetic biology
Precision 17.23%
fermentation .
A S - 1.8
Bioengineering TO.T8%
nia bree{ﬂng _ e
technigues (NBTs)
MNew genomic
techn DIDE-IES l:NGTS:I _ [

Mone of

the above 117H

0% 10% 0% 30% 40 50% 60% T% B0% 90% 100%

This graph highlights that survey respondents had a good knowledge of the more common terms
used to describe genome editing, as well as some knowledge of the industry terms and specific
techniques. This is unsurprising, given the demographic described above.

Almost all respondents (except nine) were familiar with the term ‘genetically modified organisms’.
This is not surprising given that level of media coverage of the issue in the late 1990s and early
2000s.

In addition, an overwhelming majority were familiar with the term ‘gene editing’ (87%), although
slightly less with the synonymous term ‘genome editing’ (83%) and the more general term
‘bioengineering’ (80%). Considerably less (44%) were familiar with another newer kinds of genetic
engineering technologies e.g. ‘synthetic biology’ (44%).

Around half of the respondents were also familiar with the ‘neutral’ terms given to these
technologies by industry?, such as ‘new breeding techniques’ (53%) and ‘new genomic technologies’
(47%).

! https://corporateeurope.org/en/food-and-agriculture/2018/05/embracingnature; see also
https://theecologist.org/2017/apr/04/new-breeding-techniques-and-synthetic-biology-genetic-engineering-another-name
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Q4 Do you think that genome editing has a role, or potential role, in any of the

following?

Making progress
.-U\Vd.db Eukldlr.ublllt? _ 42.?0%

Fighting elimate
change

mproving the resilience of
the farming and food system

Addressing hunger
and malnutrition

Conservation

mproving animal
welfare

31.09%

37.08%

40.82%

44.19%

29.21%

Don't know - 13.48%

MNane of the above

37.45%

2000 30% 40% 50% B0% TO% 80% 90% 100%

Examining these results, it’s important to note that nearly, 38% of respondents stated that they do
not believe that genome editing has a role in addressing any of these challenges. In addition, around
13% stated ‘Don’t know’. Thus, the support for the six items reflects the views of just 49% of the
total survey respondents. The percentage numbers for each of the six items (apart from ‘Don’t
know’ and ‘None of the above’) are boosted by the fact that each respondent could choose more

than one item.

Given the ‘eco’ nature of the survey population, there was a surprisingly large degree of positivity
for what genome editing could potentially achieve, particularly with regard to issues related to
access to healthy food and sustainability. There was slightly less support for the view that it could
help fight climate change or improve animal welfare or conservation. These views may reflect the
fact that there has been less industry hype and public conversation about the role of genome editing

in these areas.?

There were 96 comments accompanying responses to this question. Twelve of these go on to
express qualified support for the claims that genome editing can address these significant global
challenges, suggesting that the picture is not as straight forward as may appear (similar
qualifications appeared in the comments for Q1). Arguments included the need to prove that the
technology is beneficial and safe first, concern about who controls the technology, concern about
lack of regulation as well as not addressing the root causes of these challenges.

GL LY F6FNB 2F OSNIIAY

0SYySTAGa

27

LI |y d

negative consequences for nature, the environment and the humgauiaimn cannot be

guantified/known and this aspect should be studied in more detail and put before commercial

AyidaSNBaltacg

2 https://abiggerconversation.org/new-report-brings-focus-to-gene-edited-farm-animals
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aL OFy aS8SS az2YS$8S FaLlsSoda 2F yAYlf St FIFNB AYLNE(
0KS FYAYlIf 6StFIFNB LINRofSY OFdzaSR o0& AY

There are also several comments expressing resigned acceptance of the technology, despite the
risks. Forexample, “A 0 Qa 0UKS 2yfe ¢l & 6S OFlYy | RRNBaa 02u0K ¥F;:
short time we have availablé.

Other comments qualified the ‘None of the above’ choice — predominantly that there was no quick
techno-fix to these problems and that we should seek other less potentially dangerous solutions to
these global challenges. Terms such as food sovereignty, agroecology and regenerative agriculture
appeared several times.

aX2S Olyyzd LINBUSYR 02 S I-

2 f 0f SY 4A0K
GdKS szN\IJKSNJO Yy &Sl :

L
Sy O0Sace

(/))

% Ay lissdesamd 62 y Qi

Gal yALMz FGAYy3a 2yS 2N F a
0 S Sa y2i 3ISyS OKIy13

S
RSYFYR &84 3

'<U)>

ISy
OK Iy

oResilience and sustainability is all about sovereignty, which corporate controlled industrial farming
O2dzZ RYyQl OFNB fSaa |o62dzid 2KAES FaINRSO2f238 ol
Four responses also expressed cynicism about even proposing genome editing as a solution for these

global challenges. Forexample, d L 1y 26 GKS fA&ad F02@3S Aa 6KIFG LINRL
(KS Lot AO (2 GKAYl® LUY y2d 0d@AY3I Al dE

Q5 Are you aware th#lbhere are different methods of genome editing that claim
different characteristics and different levels of benefit and risk?

Yes but with
limited knowledge

0% 10% 200% 30% 4% 50% 60% T 50% 80% 100%

A considerable 81% of respondents stated that there were aware that there were different methods
of genome editing, although the majority of these (44% of total respondents and 54% of all those
who acknowledged awareness), stated that they had only ‘limited knowledge’ of these.
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Q6 Do you believe that genome editing in food and farming shouddriveed, allowed
or subject to a moratoriuf

Banned 32.96%

Subject to a moratorium

pending further consideration 27.34%

Don't know 5.62%

0% 10% 200% 30% 40% 50% 60% TO% B0% 0% 100%

The results for this question split fairly evenly into thirds — with 33% stating that it should be
banned, 34% stating that it should be allowed and 27% stating that it should be subject to a
moratorium pending further consideration. Six per cent chose the ‘Don’t know’ option.

Once again, the 88 comments associated with this question show both polarisation of feeling on this
issue, as well as more nuanced views, most likely associated with choosing the moratorium option.

GAf £ 2NJ Yy2O0KAY3 Aa y2G | KSELFdzA 2N dzAaS¥T¥dzZA adl yC

Other examples of qualified support included that genome editing should focuson & LJt | yia FANRG >
YI 80 S I afda¥with phegious comments concerns around who controls the technology: & (i K A &

aK2dzZ R 0S dzaSR F2NJ 0KS 0 Sy ST Atshoddbe ARKISNALIXGI yS (O 21y iF
FYR 2yfé G2f SNXGSR T2NJ ALISOATAO yYySSR&a& O0FyR LINETA

Some comments also proposed alternative regulatory structures. For example, that each case should

bed6S adzoe2SOG G2 0SAyYy3 2 deRdHcBdRy péngiplerandagroe®Ndicala dzy RS
criteria€ @thers called for each case to be referred to an ethics committee, or developed only with

public money and ownership.3

There were several comments on the need for further research:

2SS ySSR (2 7¥Fdz f-téerm oupliBaBoNSoligenoRe edititaGbefore ifidcarried
out on any kind of scale. But | do feel that the INDEPENDENT scientific research (sic) should be
R2YyS® LT ¢S R2y Qi (y26 GKBKSYy G4 OWWRQO ALINPEENKIS
right/best way forpepf S 'y R LJ I ySi¢

The comments in support of allowing genome editing again reiterated that the technology is
inherently safe, necessary to solve important global challenges, as well as being inevitable.

3 Some of these issues are also discussed in the A Bigger Conversation report, The Boundaries of Pant Breeding,
https://abiggerconversation.org/the-uncomfortable-truth-about-gmos-and-co-existence
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G a 2 ( K S Ndas/bkein dditifty genes and making GMOs for more than a billave. }&hy
aK2dzZ RyQi ¢S laggSttod LGQa 2yte yI i

D9 Aa O2YAy3 Ay 20KSNJ LI NIa 2F (GKS 62NIRD ¢2 3
climate issues, we need to utilise nevdt€ y 2 f 2 3ASa (2 RNAGS (GKS ySg

Q7 If you believe genome editing should be allowed, do you believe it should be

regulated?
Don't know

A

0% 10% 200% 30% 40% 50% 60% T0% 80% 90% 100%

An overwhelming majority of those who stated that genome editing should either be allowed for
food and farming or subject to a moratorium also believed that it should nevertheless be regulated.
Disregarding the N/A and ‘don’t know’ options, 92% were in favour of regulation and 8% were
against it.

There were no comments here to understand why some opposed regulation completely. Given
comments elsewhere, this perhaps relates to trusting in the free market or else the sense that

genome-edited products are equivalent to conventional products and do not therefore, require
additional regulation.
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Q8 If you answereges to Q5, would you support different types of regulation for
different methods of genome editing, e.g. some banned and some allowed?

Uncertain

N/A

0% 10% 20% 30% 40% 50% 60% T0% 80% 20% 100%

This question was aimed at those who stated that they were aware of different methods of genome
editing, although only 67% of respondents answered the question, which is 14% less than the 81%
who claimed awareness in Q5.

Of those that responded, a majority (31%) stated that there were in favour of different levels of
regulation; 17% were not supportive of different types of regulation and 19% were uncertain.

There were 66 comments to this question. Eleven comments expressed hope that the regulation
should be independent and ‘evidence led’ and not political.

GwS3AdzA F A2y aK2dzZ R 6S SOARSYOS f SR
OFor me itdepends onthe sciece ¥ A 1 Qa AYRSLISYRSYyGo® ' yR K2g GKS
those responsible for regulating, producing and buying the crops and thereddcts

GXt NEFAG aSS1AYyI O2NLRZ NI (i imayingll A KSNA R 0S5 aK2

GwS3dA FiA2Yy A& AYLENIIyYyG (2 SyadNB O2YLI yASa N

aK2dzZ R 0S YIRS o0& AYyT2N¥YSR a0ASydaArada Iy

LG RSLISYRa 2y ¢6K2 A& GF1Ay3a GKS RSOAaA2yad LT A
will profit and exploit the fruits of it then this is vast problem. If it was ByA (i Aabs&nybBe®

involving a rich range of experts, NG@slpok G A OA I yas GKSyYy Yl &oS 27

Another issue raised by ten respondents, was that regulation should not focus on the method or
process of genome editing but rather on the result or product: 6Regulating the end product only, not

0KS LINRPOSaa AThe ‘phoBuctirersds-arocgbsSafgttiterR ié adhighly specialised one
however, and we would not necessarily expect the general public to be engaged with/aware of it.

Several of those in favour of a case-by-case approach to regulation also felt that no regulation was

necessary for those productsthata 2 Yt @ Ay i NR RdzOS OKIlIy3ISa 2F GKS GelL
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exactly the same types are introduced using unregulated technologies that have been used for many

RSOl Pofelseadi Saa LINBOAASdZYRSK2RANBKASNRNBSdzE I A2y ¢ D

Two comments also addressed plant breeding techniques that were/are currently used, arguing that

the regulation should be rethought on the§e too, gtherwise therg would be double stapdards e.g.

G/ wL{twk/!{ AEMBrdoRgebeRiandd TR ¥ NDIiR2 YR NIRAIFGA2Y 0o

MPpc N IFXNAX¥2NB dzy OSNIFAYy GKFIYy (2RIFéQa LINBOA&AZ2Y 0!
a!tf ySg ONRLA &aK2dzZ R 32 GKNRdIdzZAK GKS &l YS NB3dz

including crops developegingorganic-compatible methods. The novelty and impact of the trait
aK2dZ R RSUSN¥AYS gKSGKSNI 0KS ONRL) aK2dzZ R 0S F

Q9 If genome editing is to be regulated, would you prefer this to be:

Based on voluntary codes .
Lad by government a.g. with
egally binding requirements

nsurance or other forms
of liability provision

e 10% 20% 30% 40% 0% 60% T0% 80% 90% 100%

An overwhelming majority of respondents (85%) agreed that if genome editing is to be regulated,
then it should be led by government e.g. with legal binding requirements.

(Note ¢ since this question was askedaibrespondentsthevalue is also likely to include all those
who believe it should banned. Nine percent stated that regulation should be based on voluntary
codes and%stated that it should be based on insurance or other forms of liability projision

There were 68 comments. The key theme (23 comments) was that, despite agreeing that

government was best place to regulate, there was a widespread lack of trust in government
independence. A number of comments also proposedthat d NB 3 dzf 1 A2y &K2dzZ R 6S QA
scientific committee with no politicians or ddé 2 N& LINBaSy (¢ o

Five respondents proposed that the public should play a role in assessing and regulating the

technology, including through consultation or citizen’s assembly. One proposal for a novel form of

regulating genome editingd (i St S OA AR OGN By faA 1S I GNAIFE (2 068
Five respondents suggested international or UN oversight.

There were only a couple of comments in favour of voluntary codes or liability and even these were
qualified.
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dSimple edits should have uatary codes, but the nme risky edits should have government
oversight. Insurance could be interesting for edits with modest risk

Some comments opposed any kind of oversight:
oWhat unique hazards do products of gene editing present to justify spegidition?

“Plant breeders already have great tools for mitigating risk in the plant breeding pipeline in bringing
new varieties to market. | think some types of GEdzf R 6 S NX3dzZ F GSR Ay (f

Others are highly critical of voluntary codes and the idea of liability provision,

4L R2yQG 0StASGS GKIG ye AyRdAGNE Oly 068
simply seek ways in which they can subvertthe codgyth A G A YLI OGa 2y GKSAN

G, 2dz OF WXYHAA @ENHZANRE A aA 2y (G2 LI & dzlJ F FGSNI GKS S¢@

5

Q10 If genome editing techniques are to be used more widely in food and farming
would you like to see (you may tick more than one box):

Labelling of products produced
with genome editing techniques 74.53%
Ongoing enwironmental and health T715%
monitoring post-release .

Areguirement to
demonstrate “public good” 64.04%

Mo conditions addiuopal 14.93%
to normal practice

0% 10% 20% 30% 0% 50% 60% T0% 80% 90% 100%

It is evident that a majority of respondents wanted oversight with regard to the use of genome-

editing, and especially oversight of the products produced by this method. This was primarily

throughW2 y32AYy 3 SYGBANRYYSYl(l INSIE GRS EEHS thrdlghY 2 Y A (1 2 NR v 3
labelling (74%) and to a slightly lesserextent Wl NB Ij dZA NBYSy (i G2 B8y 2y aiuNF GS
perhaps because this kind of oversight is less familiar and also open to industry lobbying.

There are not additional comments here to explain why 14% would like to see no additional
conditions, although some positions are well outlined in previous comments — primarily the
argument that the products are not substantially different from seeds bred from other
‘conventional’ methods.
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Q11Do you believe citizens should have more of a role in thetonimgl and
regulation of genomedited crops and foods? Please use the space below to suggest
what that role might be.

Mo

Uncertain

0% 10% 20% 0% A40% 50% 60% T0% 80% 20% 100%

Almost half of the respondents (49%) agreed that citizens should have more of a role in the
monitoring and regulation of genome-edited crops and foods. However, 22% opposed the
involvement of citizens and 28% were uncertain or undecided. There were 135 comments on this
guestion, which accounts for half of the total survey population.

The major theme of the comments supporting the inclusion of citizen’s voices was that this would
only work if they were given access to impartial scientific information,a DA @Sy dzy oAl aSR Ay T
the public should be the finaNab A 1 S NE @

Those opposing this idea make a similar argument — that citizens are generally ignorant on these
issues and possibly given to the worst impulses, especially given biased social media.

Gl F@Ay3 dzySRdzOF SR OAGAT Sya Y2yAG2NI I yR NB3d
| KAyl ®82dlF RBOG 2 NA ¢

Those who generally support genome editing were particularly suspicious of citizen involvement,
given the long history of public opposition.

G/ 2yaARSNIotS €t SOSt 2F YAAAYTF2NNIGA2Y LINBGFAf AZ
pressure group marketing @tbackward, antscience and operates ancompletely parallel universe

Ghyte OAGAT Sya 6K2 aKz2g¢ ningaRilfyvasdyvilidghessinrS R A y i SN
9bc¢! [ L 1 {9

biotechnology. NO|Fb 5! a ¢ {¢ {LI[LbO{{ t] 9! ¢
L 0StASOS GKSNB A& Fy AYyyFraGS F@SNERA2Y G2 &dzOf
dzy RSNRGIFYRAY3 2F GKS LINP& |yR 02y at

Of course, some opposed to genome editing, saw this as exactly the point of involving citizens:
& e negative attitude of the population towards genetic engineering should be taken into account in

the decisionfor/@ Ayaid yS¢ 3ISYySGiAO SyaiaAySSNARAy3
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Several specifically mentioned the notion of a citizen’s assembly, or working with an educated body
ofcitizens: 4 ¢ KNR dzZAK a2YSUGKAYy3a tA1S | /AGAT SyQa !'aasSvyot
recommendations to a regulatobyodyli K- i KFa NBIf G§SS0iKE o

Others stated:
G/ AGAT Sya akK2dZ R 0S GNIAYSR (G2 0S02YS SRdzOF &
A & & da8 oted the importanceof @ LJdzo f AO O2YYSyd LISNA2RAa 0o
technologies and before adoption of rules. The public comment periodkidie
accompanied by thorough educational materéals

NE
2 NX

2
T X

mc

Another proposal highlightedthatd 82 YS 02 RAS&a fA1S | dERadificryd | yR SiF
accountants have a requirementtotwv I LINRP LR NI A2Y 2F 1 & LIS2LX Soé

One spoke of a negative experience around being a ‘member of the public’ in a community
consultation on genetic engineering in Melbourne: & L  shurprésed and very disappoy” U BARK
sometimes talked down to and/or talked ower.

Other’s felt that engaging in the monitoring and regulation of genome editing was exactly the reason
for experts, and expressly not the role of citizens.
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the issues. Howevd would definitely hope that independent scientific bodies other than
government and industry (both untrustworthy) would have input into and oversee any developments
in thisareae

Still others felt that this was the role of government:
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Yoogle educate@nass publics manipulated by advocacy and fear profiteering marketing
campaigns

Conclusion

The Citizen's Attitudes to Genome Editing in Fanod Farmingurvey examined the attitudes on
genome editing in food and farming — and in particular issues around regulation — in a self-selected
and for the most part informed general public in the UK.

Just under half of the respondents stated that they worked/or were active in some way in the food
and farming sector, with a number also stating that they held professional positions either actively
working in plant biotech or else for a critical NGO.

As a result, some of the more detailed responses were fairly sophisticated addressing issues such as
concern about gene transfer or responding to the 2018 European Court of Justice ruling® on genome
editing. In addition, there was relatively high awareness of the synonymous terms for genome
editing, although less awareness of the industry terms and specific techniques such as synthetic
biology (synbio).

4 https://beyond-gm.org/vicEuropeantory-european-court-says-new-gmo-tech-must-be-fully-regulated
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Over 80% of respondents stated from the outset that they held a ‘position’ on genome editing, and
these positions became apparent in the responses to survey questions. Even so there was also
evidence of a willingness to consider other views and, given the ‘eco’ pool from which respondents
were drawn, a stronger than expected support for some potential uses of genome editing.

Differing perspectives
The key themes underlying concern or support for genome editing, and how and whether it should
be regulated were apparent in the answers to all the questions.

Those sceptical about and opposed to genome editing tended to express some or all of the following
positions:

a) Values —it’s not natural or tinkering with nature;

b) Noting the lack of understanding of how the genome functions;

c) Concern about the health and environmental impacts of off-target effects;

d) Concerns about who controls the technology i.e. lack of trust in government, corporations
and industry lobby groups;

e) Concern about techno-fixes — the world is complex and global challenges cannot be solved
by a simple and potentially dangerous techno-fix. The root causes need to be addressed.

That said, some of those who expressed these concerns (apart from those opposed from a values
perspective) also felt that the technology in and of itself could have some merit and should
therefore not be rejected out of hand. Only 38% of respondents stated that genome editing could
play no part in addressing significant global challenges, such as hunger and malnutrition, and only
33% stated that it should be banned outright, with 27% stating that it should be subject to a
moratorium pending further consideration.

Qualified support for genome editing was contingent on resolving the food and environmental
safety issues or truly independent scientific research and oversight (although some acknowledged
that this may be naively optimistic). Others also expressed resigned support — that it is inevitable or
that it’s the only way that we can solve major global challenges in time.

Those in favour of genome editing tended to take the following positions:

a) Itistested and safe;

b) Itis equivalent to conventional plant breeding methods that have been used safety for 50
years, or it’s just speeding up a natural process that has been happening for billions of years;

c) It can play a part in solving significantly global challenges ranging from climate change to
ending hunger, eliminating plant disease and lowering pesticide use.

Regulation — who, what, how?

When it came to the oversight and regulation of genome editing in food and farming, only 14% felt
that no oversight was necessary beyond what is ‘normal practice’. Most agreed that product
labelling (74%) and ongoing environmental and health monitoring post-release (77%) was necessary.

A key theme here related to whowould oversee new breeding technologies, and what criteriawould
be used. Some respondents raised the Precautionary Principle as a guiding approach, while others
stressed the importance of those involved in oversight being independent from industry. The United
Nations was referred to several times as a trusted body for oversight as were citizen’s assemblies
(see also below).
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Despite the fact that 85% of respondents preferred government regulation over voluntary codes,
and insurance liability provision, the lack of trust in government and corporate lobbyists was evident
in repeated comments throughout the survey. That said, there was also strong opposition to
voluntary approaches, with corporations driven solely by the profit motive seen as totally
untrustworthy to ‘self-regulate’.

Some 31% of respondents supported regulating some methods of genome editing and not others.
Here comments tended to focus on the need for evidence-based research and taking a ‘case by case
approach’ rather than specific examples. A clear ‘industry’ line focused on the need to regulate and
assess the end product rather than the processes used.

The ‘right’ citizens?

Given the lack of trust in government and corporations, it is nevertheless surprising that only 50%
agreed that citizens should play a greater role in the monitoring and regulation of genome-edited
crops and food, with 22% opposing more citizen involvement.

The reason that there was not greater support for this approach is possibly related to the perception
of the public as ignorant and easily swayed by social media. This view came especially from those
who generally support the adoption of genome editing and who expressed suspicion towards
‘environmental pressure group marketing’. There would probably have been greater support if the
question had been framed as “citizenswho had beemiven impartial scientific informatidn

That genome editing should be regulated did not seem to be in dispute though, as already noted,
there were many qualifications to this around howand who. Some felt only scientists should have a
say. Others respondents were familiar with the notion of citizen’s assemblies or public consultations
and supported that integrated approach.

Most of these comments about citizens versus scientists fell along the familiar fault lines of the
genetically engineered food debate, i.e. only the ‘right’ citizens should be involved in regulatory
discussions.

Those who objected to citizen input focused on the necessity for citizens to understand complex
laboratory-based genetic science. But citizens have other concerns, other knowledge and other ways
of understanding — for instance through health, consumer choice and social impacts. Because of this
early citizen engagement could substantially change the discussion around genome editing, moving
it in a direction that acknowledged complexity and social responsibility. This, of course, could also
change the way we look at research and regulation.

This is the case in Norway, the first country to include broader issues of societal utility (public good)
and sustainable development in its GMO regulations.® As part of the regulatory process, socio-
economic considerations of genetically engineered products are evaluated, in part, through public
participation in the decision making process.

The issue of how we regulate genome editing in food and farming will be coming into the fore in the
next few years in countries all over the world. Most of the respondents to this survey, whatever
position they held, showed a more nuanced awareness than is often seen and a willingness to
engage in deeper discussion. Policymakers should be encouraged by this since it seems clear that
genome editing is a multi-layered issue and its regulation will likely require this kind of commitment
to greater nuance.

5 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2750045
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