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Abstract

Plant science is criticdbr humankind as plants form the fundamental basis of society (i.e.

food and fibre). Plant biotechnologg$ibeen identified as a key research area by the Irish
Government, but this research also raises concerns regarding possible risks. As a result,
understanding the factors that shape plant biotechnology risk management policy in Ireland is

essential to thdevelopment of associated policy and regulatory frameworks.

The project first explores the background to plant biotechnology and genetic modification
(GM). SubsequentlyGM policy in Ireland (from 19740 date) ad the European Union (from
1973to date) $ examined and mapped. Key policy periods are identified and investigated. A
longitudinal analysis of Irish public attitudessmodern biotechnologyom 1996 to 2010

follows. Using both quantitative and qualitative tools, key groups (i.e. university lf@sed
scientists and the feed industry) in the innovation value chain are sua®j@their attitudes
regardingmodern plant biotechnologin addition, a content analysis of Iridhily newsprint
media articles from 2007 to 2010 is carried out to ifienbverage intensity, actors, framing
and tone of GM articles. The project also compares the poterd@aiteenvironmental and
agronomic impacts of GM glyphosate tolerant maize cultivation with current Irish maize

productionas maize provides an impant source of animal feed to Irish farmers

The various elements of this project are used to test the hypothesis that the development of
Irish plant biotechnologyolicy corresponds with the punctuated equilibrium theory of policy
change. It is indeed demstrated thah the case of Ireland, punctuated equilibrium is at play,
expressed blong periods of stability, punctuated by sudden shifts that are characterized by
radical changémainly driven by political consideration®8ased on lessons learned and
characteristics that apply when punctuatgae dynamics exist within a policy arena,
recommendations are made regarding the future development of policy. These include a more
appropriatgolicy approach that focuses on a comparative analysis of theindisenefits of

aplant trait, rather than on the process by whichttait wasobtained and that assesses risks

and benefits in the context of currgarbducts and practices.
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Chapter 1

The history and science
of modern plant biotechnology

Al know of no safe depository of the wultimat
we think them not enlightened to exercise their own control with a wholesome discretion, the

remedy is not to takefitom them but tinformtheir discretion by education

Thomas Jefferson
Letter from Thomas Jefferson to William C. Jarvis, 18RIE 15:278
The Writings of Thomas Jefferson (ME)
Memorial Edition (Lipscomb and Bergéditors)
20 Vols., Washington, D.C., 19431.

If science and technology are to remain criedib the long term, thecientificcommunity

must take on board Th ominetesnthentury and eppyth#?ee wor d s
science today. Science mdsiformd  gemeral publico allow for democratic decisien

making especially aboutew technologies such awdern biotechnology, which hatad

and wil |l have numerous profound i mpacts on m
technologies canebused either foethical or for unethical purposesd modern

biotechndogy is no exception. Ainformed public and policy platform is needed to assist

scientists in making choices in developing modern biotechnology applications that are in the

p u b llongtérm interestBatra and Klassen, 1987

Over the past three decadeany thousands of people have been asked what they think about
science and technology and the scientlevelopments in plant biotechnolo(gechendorf,

1994. The publicattitudes and perceptions of science and technology are becoming

1



increasingly important inwr society anétthe sciencegolicy interface. These attitudes can
influencethe application omodern biotechnology at many levéldcHughen, 2007) from
the consumer to the producer, from the voter to the governmarstenj from the stock
exchange to the boardroom. For this reason, it was decided to undertaldepth research
project whichfocuseson the public perceptions and attitudesdaodsagricultural
biotechnology and its effect goublic policy and legiskon/regulatory affairs in Ireland-he
reasos for a focus on Ireland ateofold. Firstly, Ireland relies heavily on agricultureitis
responsible for 8.5% of Gross Nationab8uct (GDP) and secondliyeland has stated its
determination to prioritis its investment in devolving and promoting a knowledge economy
where science and technology (e.g. modernlaigtechnology) play keys roléBonetta,
2008.

To understand the scienpelicy interface for a particular issue it is important to be able
comprehenan both sides of the interfacEhere is solid evidence that key decisioakers,
includingthose in governments, private companies and the general public, icdiuéreced

in their decisiongto a some degreé)y sound, solid scientific kndedge(Watson, 2005
Johnsoret al, 2007. As suchthere is a need to understand the science and technology
applicatiors which undescore garticularpolicy issue. Thereforghe next sections of this
chapter atline and exploreey scientific concepts and advances that form the basis of modern

agribiotechnolog Chapter 2 examines tJpdicyidtpriade) cy é si d

1.1 History of the Term O6Biotechnol ogyd
By examining the history and evolution of tleem biotechnology the technology can be
placed in a historic perspective and/or fraiewever,a difficulty arises with the word
Obi otechnologyé caused by the fact that ther
include a broadange of techrnlogy applicationgKennedy, 1991 One very broad definition
of biotechnology is:
fiBiotechnology, broadly defined, includes any techniqueuses living organisms
(or partsof organisms) to make or modiyoducts, to improve plants or animals, or
to develop micreorganisms for specific uses

(Office of Technology Assessment, 1989) p3



Or put more simplybiotechnology is a broad term for putting biolagliprocesses to practical
usesAlternatively, it can be defined in commercialtermsta§ he use of bi ol ogi ¢

for i ndust (Moran, 1999UpP pos e s 0

According tokennedyiih e wor d bi ot e c hdheoV edlgy p ehdudstimaste elne a9 te
over thepasteighty yearsand its definition became modified each occasianKennedy,

1991, p218 lts firstdocumentedise in 1919, has been attributed to Karl Ereky, a Hungarian
agricultural eonomist who coined this new temm cover the interdamn of biology with

technology(Bud, 1989. It was also used ia 1920 commercial publication entitled the

Bulletin of the Bureau of Bitechnology This dureauof bio-technologpwasbased in Leeds,
Englandand offered consulting services to the cheh@nd mcrobiological industrylt was

not until 1933, that an @®ntoitelcdhoavgveaeg®eas i n N
no mention of the word in the text of the arti(keennedy, 1991 The article dealt with

technology and the problem of maintaining tfuality of the human specigsccording to

Kennedy, h 1938, Julian Huxley, when using the tésimtechnology made a remarkable

prediction: fiBiology is as important as the sciences of lifeless matter; and biotechnology will

in the long run be more importantthan mach i ¢ a | and che@encedy, engi ne
1991, p21%

However, a divergence on todayodés definition
entitted,6 Bi ot echnol ogy: A new fundalhieppéeral i n t he

describediotechnologyas theform of technologydealingwith the development and
exploitation of machinet® work for theneeds of human beinggéKennedy, 1991 In the

same year, the word biotechnology was used to describe ergor{Buoni;sL1989.

Moving forward in timeaccording to Vivian Mosest al, the Oxford ShorteEnglish

Dictionary in 1955 dichot list biotechnology at all, skipping fo i i @ ttady yad tMosesd

et al, 1999, pl The first use of the term imainstream scienceccurred when thé@ournal of

Mi crobi ol ogical Tec maded sgugfigantanane chBnyeib2@ecber i ng 6
entittedd Bi ot echnol ogy @uddl®8.iNotevorthy intieedadhatrdgriag



1979, E.F. Huttori& Company)wasfirst issued aJ.S.trademark on the word biotechnology
to describe a magazine dealing with genetic engineéHagon, 1979. During the same year
(i.e. 1979) a weltkknown dctionary, which Mosest al. did not namewas still describing the

word asfibiotechnolog: the U.S na me f or (Mesesgtalnl®98,ipk s o

Thescientific useof the word biotechnology grew to a peak in 19887 (Kennedy, 1991
Sincethen, the word has evolved alotwgp parallel routes: (lwhere another word has been
addedtothetermm b i ot e ctballawit  gayed more precise meaning (eRjant
biotechnology, fungal biotecbiogy, etc.) and (2)where he t er m O6geriseti ¢ eng
used to describe a product of biotechnology (e.g. genetically engineered food, etc.). Further
evolution of the term t&been attempted in recent years to include such phragesiag
modifiedorganismgLMO)das used by Mark CantléZantley, 199 In addition the terms
Green biotechnology, Red biotechnolp&ue biotechnologyand White biotechrogy have

been employetb describe modern biotechnology applications in agricu{®cbamid, 199},
medcing the marineareaand indistrial useespetively. More recentlythetermp ur pl e 6
biotechnology has been used to déscthe area that deals wldgal, patentand policy issues
related to biotechnologlF Bruschiet al, 201)).

According to the literaturehe peak use of the word biotechnology by the business

community occurred in 1989, as the usage of the word in the science community was evolving
(Kennedy, 1991 Thebusiness world has also adaptied word biotechnology for its own use

in recent times. One example of this is the use of the grafixwhich is now commady used

to descrile a specific biotechnological business activity sudhigsharmaceuticals,

bioinfomatics, bioprocessingic The body representing the Irish biotechnology industry,
established by the Irish Business & p | o €amfederation (IBEC) in 1998, was called

the IrishBioindustryAssociation (IBIA) (IBEC, 1999). Another area of modern evolution of

t he wor d ¢ @devider in therfact tloagmany biotechnology companies have been
renamedd | i f e cenmpanes) espedially those employing recomtiibahA

technologies.



As the above indicateddreis evidence in the literatushowing thatover the course of 180

years, there has beenavolution of biotechnologfrom heterogeneous specialties and

appoaches towarda scientific discipline of itewn (Buchholz, 200Y. As observedy

RichardGodown, there are those who woukftainlyargue for a change in nomenclature

relating t o bi ot ec hnol o grgsponsk ihaviadicateas whil€xloedeorw n 6 s
biotechnology is not perfect it is what is ugedaphraseProfessor Higgin;nil My Fai r

L adlyydayingi We have grown ac.6(@osldwo,d08Ypg0 o t he name

Consequentlyhe role of biotechnology in plant agricultusebriefly reviewedn the
following sectionanda classification oplantbiotechnology typess defined ad proposed to

allow a basis fopolicy analysis.

1.2 Summary of the role of biethnology in Plant Agriculture

Up to the middle of the #Bcentury,aslittle was known about plant reproduction and
breedingthe field of plant agriculture relidgeavily on open pollinatiomnd selfing that was
unaided by human®Vind orflying animals carried pollen from one plant to the next. Farmers
saved the best or biggest seeds for the next planting sgdsoner, 198% The first plants

and their seeds were selected on the basis of trial and@uarang the development of early
agricultue, seeds and plants would have been exchangebedtest formsvarieties selected

by the firstfarmersfor such qualitiessyield, high rate of seedegmination and taste. The
superiorfarmerscarried ouselection and recorded their observations whigdan the first
systematicsteps in plant breeding by keeping seed lots from different sources s¢pangte
1996. Two types of selgion operated (and complemented each other) in plants under
domestication: (a) conscious or intentional selection applied by the growers for traits of
interest to them an¢b) unconsciousiutomatic selectiowhen plantavere taken from their
originalferd habitats and raised new (and usually vergltered environments created and
controlled by humansThisshift inthe ecology created rapid addhstic changes in selection
pressures and a move towards domestication of a few plant s@&siesy, 2004

The history of s&c a | Isceewtifiadiplant breedinglate back to work likethatdf Fai r c hi | d 6 ¢

mul e 6 wldeavatopednld@ls8 to be the first manmade hybid of a carnatressed \vith



the SweetWilliam, to produce a neso-calledo ar t i f i ci a(Méphp 20@MBY s peci e
the end of the 1®century several theories regarding inheritance of traits wielely
consideredLamarckian Theory and Mendelian Theories werelamgely opposing theories

that were popular at the time. Lamarckian Theory proposed that charactéastjoged by

good rearing during life could be passedio®n be heritablejo offspring. As a result genetic
improvement would accumulate through this transfieneration by generaticend the

environment could be used to influence the genotype in a heritable ni@muodd, 1996.

Mendelian Theory proposed that parent organisms pass traits onto offspsihgtiwould

seem to beseparate unitsToday, these units are called gefieavis, 199}, although the

definition of what is a gene remains under muchatkeland revisiofGersteiret al, 2007

Pesole, 2008 Gregor Mendel, an Augustinian momkcognised thifatterprinciple aboe in

the midnineteenth century, while studying the inheritance of peas. Hugoe® a Dutch

botanistin collaboratiorwith two colleagus r edi scover e(@avis|da9®d Byl 6 s wor
1912, R. Briffen working in Cambridge, Engladdmonstratedesistance to yellow rust in

wheat was inherited via the Mendelian theory of inheritdbes, 1996. Mendelian Theory

went on to becomareadily acceptedcientific principleandhasfounded the fundamentals of

modern genetics.

Hybridization:
The fAcl assical breedi ngd ypraoggriacnusl,t uwhei cuhp rtaon

considerable succedsor example, oe such successful classical breeder was Luther Burbank
(18497 1926). As a young man he developed the Burbank potato in his native Massachusetts.
He al so O6cr eat ehidblackbeoiesenkbae spiselegsicactossthe Fine poppy

and the Burbank rose (incidentally he was a strong advocate of Lamarckian TGy,

1996. As early as 1825 John Lorain suggested the concept of maize as a hyb(fussxl,

1992. George Shukubsequentlynadeanimportant contribution when, in 190 identified

the role of hybridvigour (heterosis)n plant productivityFedoroff, 2010Shull, 1908. For
examplethrough successive roundsfofced selfing (inbreeding breeder could create

inbred lines of maize showing uniform kernel traits besthplants are so weékue to

inbreeding depressiot)eywere of little agronomic valueCrossing twanbred lines,

however, produced plants with the uniform characteristics of the parents andnuelds



higher than those @he parental inbred ling¥on Wartburg and lew, 1999. Later Donald
Jones showed that crossing two hybiid® calleddoublecrossing improvedproductivity
and vigour. The onset of hybridisatiaithin plant breedingractice resulted in new varieties
of crops with considerable improvementse@lected trag especiallyhigher yields (Figre
1.1).

Figure 1.1: A 1914 demonstration of the power of hybrid genetics when applied to the

breeding of corn

Source:(Cooke, 1998

The introductionoFlhy br i d mai z mthé WSAldedar to dhangelthie $ace of
agriculture(Kloppenburg, 2004Cooke, 1998 As the inbred lines used feachF1 hybrid
were a trade secrehowit was created was kept confidentialthg owner of the maize inbred
lines.As a result,lie owners of the inbred lines prephtiee F1lhybrid seed to sell to the
farmers. If the farmer planted sesalvedirom theF1 hybrid crop thdollowing season, it gave
rise to an uneconomic mixture of genetic forms causagehgticsegregatiorof traits from

the F1 hybridConsequentlyfreshF1 hybridseed had to be purchased each year for planting
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this generated private business model whé¢he advantages to the farmer of the F1 hybrid

seed as a commodity, outweighed the additional costs of purchasing the F1 hybrid seed from
the first plant breeding companiéske most new technologies, F1 hybrids were controversial

to the extent thaher pros and conare stillbeingdebated in some plabteeding, agronomy

and farming quarters to the present asiliches, 1957Harris, 1946Kloppenburg, 1988

Ewens, 1999A0ki, 2003 Winston, 2008Mooney, 197%1 n t he U. S. |, during
1 9 2 0 discreasédhuge of hybrids (particularly in nursery stocks such aspppke

resources to breed them and the need to certify seeds to ensure buyer got what they paid for all
combined to pave the way for the URant Patent Acof 1930(Fowler, 2@0) which was

applicable to asexually reproduced plants and did not in¢cllms propagated planiBy

196Q in the U.S. hybrids plants made up 99% of maize, 95% of sugar beetp88pénach,

80% of sunflowers, 62%f broccoli, and 60% of onion§&soodman and Redclift, 199MNot

all plant species lend themselves to hybridisation, for examgdgsband peas are not

commercially hybridized because they are cleistogarfttaxsngflowers that do not open and
areself-pollinated in the bud)n 1970 thel.S.Plant Variety Protection Aavaslegislated to

allow breeders exclusiveght of controlfor 25 years ofiew, distinct, uniform, and stable

sexually reproduced or tuber propagated plant varigtiendments iri 980 removed the

patent protection exemptions faarrots, celery, cucumbers, okra, peppers, and tomatoes

further amendment in 1994 allowed Rbridsto be patente@Alston and Venner, 2002

In the 1950 and 1960 efforts were undertaken to develop an international frambework
recogniseplants breedeésights and plant variety protech (Pistorius, 199Y. The result was

the 1961nternational Convention for therotection of New Varieties &lants(UPOV), as

amended ir1972,1978 and alst 1991. This onventionprovides drameworkfor property

rights that plant breeders can claim over new plant varieties that they breed intentionally.

These treatiecBr e qui r e member s to recognize Aplant br
property proteabn for plant varieties widelymplemented in industrialized countreeéSahai,

2003, p403.

Soon after the onset &fl hybridisationasa commercial agricultural platform another tool

beame available to plant breedersutageesis.



Mutagenesis
Mutations are changes in DNA where omemwre of the nucleotide bases are

deleted/replaced/rearranged with different bdBesy, 1996. Under Dawinian Theory if a
mutation carconfera selective advantagm the offspringt will survive and in some cases
replace its progenitor forifDay, 1996. By using particulachemicals (mutagens) and

ionizing radiation (neutrons¢-rays, gamma rayjsee Figure 1.2}etc) to cause changes in

DNA, plant breeders werdke to select the beneficial traits that resulted from mutagen
treatmentgMurphy, 2007%. Induced mutatiohas become a corrsgone in plant breeding and
has been responsible fitre creation of thousands of new crop varie@sluszynskiet al.,

2003. Overall, more than 2,252 mutant varieties have been officially released in the last 70
years worldwidgMaluszynskiet al, 2003. Of these, 60% were released from 1985 onwards.
According to Maluszynsket al., most mutant varieties were released in China (26.8%),
followed in decreasing order bydia (11.5%)the former USSR9.3%), the Netherlands

(7.8%), USA (5.7%) and Japan (5.3%). Many induced mutants were released directly as new
varieties; others were used as parents to derive new varieties. For exampl@,262he
varieties, 1,585 (70%) &ve released as direct mutants.(from direct multiplication of a
selected mutant and its subsequent release as a new)variegyremaining 667 crop varieties
were derived through crosses with induced mutants. Mutaithrction with radiation was the
most frequently used method to develop direct mutant varieties (89%). The use of chemical
mutagens wassed much lessequenty. Gamma rays wenesed to creaté4% of the

radiatiorinduced mutant varieties, followed yrays at22% (Ahloowaliaet al, 2009.



Figure 1.2:Mutagenesi®f crops via exposure to gamma radiatarthe Institute of

Radiation Breeding (IRB), Japa(lhe IRB in Japan comprises of three irradiation facilities

for the mutation breeding of crop species. The gamma field is a circular field of 2100m radius
with 88.8TBg Ce&60 source at theenter A shietling dike of 8m in height surrounds the fjeld

Source: Institite of Radiation Breeding in Japa2010

The technologies d¥1 hybridisation and mutagensis went orfiaom the basis of modern
plant breedingThese technologies have succeeded due to ahostdern higktech breeding
methods which range from tissue culture technologiesgergmosome doubling, mass
propagation, somatic hybridisation, employment of haploids, double haploids and sterile plant
varieties), modern screening and selection (dayker Assisted SelectidMAS]), and
transgenesid.€. recombinant DNA technologyDNA]) - methods important to this
technology are outlined in the next sectiblowever it is also important to point out that
modern biotechnology applied to plabreedingis constantly evolvingvith the rapid advance
of scientific knowledgand technolog® New approaches such as TILLING, zinc finger
nucleases, cigenesis, etc. or even the employment of synthetic DNA will contmpash
technologyboundariedut dso will pushthe definitionboundariess the definitiorand

conceppf O genet i aslikelptdbefchallergedi(seenGhapter&3.a resultfor the
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purpose of clarification in this study it is suggested that there arelttoadclasses of int
biotechnology (Figre 1.3):

1. Classical Biotechnology

2. Conventional Biotechnology

3. Modern Biotechnology

It is fully recognised thatrawing a clear distinct line between plant biotechnolyggsand
classificationgs somewhat blunt considering that prammparisons between plant breeding
technologies have been difficult and/or controver&apts, 2002Hallauer, 2011Ulukan,
2009. Clearlythethree classedefined aboveare related in certain main areas and share
common goalsHowever the basis of the three different typasher tharsuggestinghat

0 mo dbéotechnologp u s e is amepelexdenmdios traditionalplant breeding it is
arguedherethat it is more akin to a directional shift causing a paradigm change in
technological scope and readline basis of difference in the three cksssthe degree of
targeted interverdn at the molecular level (Figue3i vertical arrow) coupled with the fact
thatthey have opened up different possibilities, saonomic situations, ethical concerns
and political issues. There is also the obsidifference irtheir chronologicabccurrence.

The three class model proposed above allows new plant breeding technologies to be added
either via the time line or via the degree of human intervenéiguired. There is also room in

the model to add newlasses.

However, notwithstanding the fact tidifferences clearly exist, the scientific relatedness
between the three class#®uld not be lost completely asdouldinsteadbe used as a tool in
understanding, communicating and managing the risks emefibs allowed for by the

different possibilities that the classashiotechnologybring to plant breedingTo fully
understand the advances in modern plant biotechnology a deeper examination of modern
genetic transformation techniques is required tarmertaken. Théollowing section explores
the key techniques used to develop commercial modern plant biotechpobaigygetssuch as

GM crops.

11



Figure 1.3: Classificatbn of plant liotechnology types

Classification of Plant Biotechnology types based on degree of human
intervention at a molecular level.

Low

Degree of human
intervention at
molecular level

TIME LINE

High

1.3Modern Genetic Transformation Techniques

Sincet h e mi dnaryrBeth0ds Isave been developed to introduce and integrate ‘foreign’
DNA into plant cellscreatingt r ansf or med At r an s(Muephyi20@pgp ! ant p
46). Successful recovery/regeneration of transforpiauolts finally occurred in the early

1 9 8 (Coristou, 1995 A number of théransformatiormethodghat are employed in
commercially approved agricultural crops will be described below.eTaesnethodologies

based on (ipiological vectors, (ii) physical or (iii) chemical methodsretimesised in
combination withthe process célectroporation). The scientific roots of modern plant
transformatiorwhich leadto the first successful transfornat of maize were based on

advances in plant tissue culture, regeneration and a deep understanding of crown gall disease
(Figure 1.4)Sussex, 2008
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Figure 1.4 Chronology of Reearch Leading to Modern Plant Biotechnology

1990

1st Maize transformation (Gordon-Kamm et al., 1990)

1980

e Gene gun transformation ( Klein et
al., 1987; Sanford, 2000)

e Chimeric genes (Herrera-Estrella et
al., 1983b; Fraley et al., 1983;
Bevan et al., 1983)

e Binary vectors (Hoekema et al.
1983)

e Disarmed plasmids (Willmitzer et al.,
1983; Joos et al., 1983)

e tms, tmr, tm/identified (Klee et
al.,1984; Barry et al., 1984; Akiyoshi
et al., 1984)

1970

eSingle cells to somatic embryos
(Backs-Hisemann and Reinert,
1970)

e T-DNA nuclear location (Chilton et
al., 1980; Willmitzer et al., 1980)

e T-DNA in plasmid (Chilton et al.,
1977)

e Plasmids in Agrobacteriurm (Zaenen
et al,, 1974)

1960

/

eSingle cells to plantlets (Vasil and
Hildebrandt, 1965a, b)

Bacterial virulence transferred ( Kerr,
1969)

e Controlled
Organogenesis (Skoog
and Miller, 1957)

1940

e TIP named ((Braun and Mandle,
1948)

e Autonomous crown gall growth
(Braun, 1943)

e 1°vs. 2° tumors (White and Braun,
1941, 1942)

e First true plant tissue
culture (White, 1939a).

1920

1900

eAttempted single cell culture
(Haberlandt, 1902)

eBacterial cause of crown gall ( Smith and
Townsend, 1907)

PLANT TISSUE CULTURE

REGENERATION OF WHOLE
PLANTS FROM SINGLE
SOMATIC CELLS

CROWN GALL DISEASE

Source:(Sussex, 2008

The following transformation methodsutlined separately in papers by Birch and Ma &

Chen,have beenusediont r oduc e

Birch, 1997%:

1 Agrobacteriunmi mediated transformation

Microinjection

= =4 4 -4 -4 A -

Microprojectile Bombardment

Virus i mediated transformation

Silicon corbide fibres

Electroporation of intact tissues
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Somatic hybridisation: DNA uptake via protoplasts

Pollen pathway or intact inflorescence methods
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1 Electrophoresis of intatissues

According to Callowet al, the majority of transgenic plantsgedcommercially and
experimentally) are produced usieigherAgrobacteriummicroprojectile bombardment and
to a lesser extent, protoplag@allow et al, 1997. It is for this eason thaa deeper review of
only these liree technologis (as oppsed to the full list abovey undertakenAs a starting
point agraphicalovervew of Agrobacteriummediated and microprojectile bombardment
transformation rathods are outlined in Rige1.5.

Figure 1.5 Overview off botiAgrobacteriummedided and microprojectile bobardment

transformation methods

The desired gene is isolat
from the donor organism.
Then transferred into the
genome of the target plan
cell to produce desired
characteristic. e.g. spific
red colour

Source: Composition graphic from variosisurces NIH, Monsantg 2009

1.3.1Agrobacteriuni mediated transformation

The capacity to introduce and express diverse foreign gempésnts viaAgrobacterium
mediated transformationas first described for tobacco in 19&%e Blocket al, 1984
Paszkowsket al,, 1984 Horschet al, 1989. The basis othe process is that crown gall
disease in certain plant species is caused by the transfer and stable incorporatiohasf a por

of DNA (T-DNA) from the bacterid\grobacteriuntumefaciens nt o t he host
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chromosomégHooykaas and Schilperoort, 19%2hilton et al,, 1977. Agrobacteriunspecies

are the only organisms capable of irtargdom gene transf¢Pitzschke and Hirt, 2030

Essentlly, the pathogenic DNA oA. tumefaciensan be effectivelgxchangedvith other

genegthat code for desired traits or activitiehis allowsfor thedelivery of desirablso-

call ed of or ei geldfrory whickvghole ptahtocant ba eegyated

(Zambryskiet al, 1983. Pitzsche and Hirt, in therecentin-depth review of the

Agrobacteriurniiplant interaction outline six main steps #grobacteriummediated

transformationAs a result of woundinghe plant produeschemicals thaact as signalstep

1) to cause the stimation the Vir A/G within theAgrobacterium(step 2) Thiscauseshe

syntresis of the TDNA (step 3)and exyression of the vir gerte produce Vir proteins. By

employing a bacterial type ISecretiorsystem (T4SS) both theDNA and Vir proteins get
transmittedo thehosttarget plant cel{step 4) The T-DNA thengainsaccesgo the target

plant cellsnucleug(via aT-DNA/Vir protein complex)step 5) where it is integratéato the

targetp | ant c el | O(step 6)hvinece ihcas them expréise genes it carried from the
Agrobacterium(see Figure 1.6)Pitzschke and Hirt, 20}0In effect, molecular biologists

have taken advantage Afjrobacteriund s nat ur al abi l ity to introd
target plant genome. As a aiegmud tge rnteh(es)s uaxfc eisr

within a plant expression cassette, intarget plant genome can occur.
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Figure 1.6 Overview of the grobacteriuni plant interaction

Plant cell

| 4. Transport of T-DNA
and vicfators by TASS_J

Agrobacterium -

5. Nuclear import |

.

6. T-DNA
integration

3. T-DNA synthesis
vir transcription

-

2. VirA/G activation r\

1. Plant signals | Wound ‘

Source:(Pitzschke and kt, 2010

1.3.2 Microprojectile Bombardment:

In 1987 ,Klein et al repored onthe opportunityfor genetic modification with microprojectiles
afterresearchermanaged to inducgtrong(albeittransien} expresion of a reporter gene

within onion tissiesby using microprojectilefred at high speefKlein et al, 1987. The
microprojectilesemployedn thsb o mbar d ment approach, or ABi ol i
name used for the procdsg Bio Rad Labs), ipremisecbon t he i ntroduction o
via small, DNA coated, inert microprojectilesi t eghabintb plantaells. The
microprojectilesusedcan bel to 4nm in diameter and@nerally inert metals such as tungsten

or gold are use(raylor and Fauquet, 200Rotrykus, 1991 Kikkert et al have indicated that

the mircoprojectile needs to reaghielocity of250 ms$* to penetrate the cell walls and
membranegKikkert et al, 20094. The efficency of the gene gun transfer can be impacted by

a range of factors which Ma and Chen state incléickl type, cell growth conditiomgene

gun ttings,culture medium, gene gun ammunition type, and the experimental experiences,

etco (Ma and Chen, 2005, p29

16



The key advantages of using microprojectible bombardmemtaiosformation are:
1. Most regenerable tissue can be used, thus dramatically increasing the number of target
tissue tyes; and
2. There appearthat there are no limitations to the type of genome that can have DNA
delivered to it via this process. This is pmsed to Agrobacteriuramediated
transformationwhich has certain limitations on the types of genomes that can be
targeted(Owens and Smigocki, 198BIcElroy and Brettell, 1994

1.33. Somatic Hybridisation:
Somatic hybridisation has been in crop breed

several key commercial varieties of potato and oilseed(Mpegphy, 2007. More recently

somatic hybridisatiomas been increasitygapplied to fruit cropgMouréo Filhoet al, 2008

Guoet al, 2006. An attractive element of somatic hybridisation is that most regulatory bodies

donotconsi der this technol o¢GM)whicraatlofvoproductfi gene mi

derived from somatic hybridgcionton or mal Iy f al |l outsi de the sco

situation reduces considergbhe regulatory burden as biosafdigalth testing and associated

labelling approvals are not required. A&xample of this is the company Phytowelt

GreenTechnologiethatwasiifounded in January 2006 as a merger of Phytowelt GmbH and

GreenTec GmbH, which originated as a spfficompany from the MaRlanckInstitute for

Plant Breeding Research in Cologne in I8@eehttp://www.phytowelt.comAccessed May

12, 2010) Previously GreenTec GmbH had stated on their website in 2005 that:
AThe somati c hybrids created by our t e
(genetically modiéd organisms) and are not regulated according to the genetic
engineering directive of the EU. Therefore, the market approval is not restricted by
lengthy and costly investigation imposed for genetically engineered food and feed
varieties butonlybynorma var i ety r egi @urphg, 2006 pdtr egul at

Furthermore, in May 201@ a press release announcing results of a plant research
coll aboration carried out by Phytowelt Green
Genomics, it was stated that:

ARThese pl ant s of fer some of the potenti

genetically modi fi e @Sozern20®,rpl New Zeal and | a
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1.4 An example of a Promoter/ Expression Requlatory Sequea®V 35S:

A majorelement that controlhe phenotype of the inserted DNA sequence coding for a

desired trait is théype of regulatory sequeesoperating on the coding sequence. Such

regulatory sequences are usually found eitipstream (promoters and enhancers)and

downstream (terminatof)ewin, 200§. When modifications are made to the genome via

genetic engineering the regulatory sequences play a key role on various levels which include
tissue/organ specificitygene expression levels, developmental expression and responses to

key abiotic/biotic pressures or cuéar successful transformation a gene cassette is usually
engineered. This consists of the O6foreignd g
sequences to control its expression (i.e. a promoter, a terminator, etc.). It is this group of genes

that is then introduced to the host genome in the form of a gene cassette.

Various hybrids of combination promoters have béeveloped and used commelgidrom
the CaMV 35S promoter which can improve expression of transgenes. The following are
examples:
1. A double 35S promotei$anget al, 1989;
2. A combination of CaMV 35S with mannopine sythase elem@usmaiet al,
1990; and
3. A combination with Adhiand OCS promoter elements with CaMV 35S for

expression in monocotyledons (e.g. cere@laktet al, 199).

How the promoter acts on the selectable marker in a transgenic plant is an important factor
owning to the fact that it nainly effectsthe transformation frequency bean also influence

the @py number of the transgene in the produced transgenic cells/8ainta Prakaskt al,

2008. There hasden a degree of debate over the use of CaMV 35S which has been

considered questionable by a small nundfeaanttGM researchergho suggest thahere is a
Apotential to reactivate dormant viruses ofr
tranderred, particularly in view of the modularity and interchangeability of promoter

e | e mdHoetald 1999, p19Y. However, the majority of the published literature and
government regulatory safety assessments on the issue indicates the use of this promoter is
safe(Hull et al, 200Q Batista andDliveira, 2009.
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1.4Cases Studies of the Amaltion of Genetic Engineering

Since being commercialized in therapdB/A i n the
become a corner stoned§ agricultureand consequently have become an important issue in

Irish agrifood value (e.g. as a key animal feed compbnsae Chapter 6).he two primary

GM technology applications are herbicide tolerance (HT) and insect resistance (via the use of
Bacillus thuringiensi¢Bt) genes). Currently 93% of soybeans growthe US are GM HT.

GM varieties 6 cotton and corn both exceed%f the crop grown in these crop types

(Figure 1.7XUSDA, 2011aand the average of all GM cotton is 88%abfcotton grown in

the US while GM corn is 90% of all corn growrhe availability of stacked trait cultivars in

the US continues to fuel the increased planting of GM maize and ¢Gtstieet al, 2006

Halpin, 2003.

Figure 1.7. Adoption of GM crops in the USA

Growth in adoption of genetically engineered crops continues in the U.5.

Percent of planted acres

100

HT soybeans a4
B0 ;g
HT eotton 72
65
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Bt cotton
40 -
20 - HT corn
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1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011
Data for each crop category include varieties with both HT and Bt (stacked) traits.

Sources: 1996-1999 data are from Fermandez-Cormejo and McBride {2002). Data for 2000-11 are
available in the ERS data product, Adoption of Genetically Engineered Crops in the U.S., tables 1-3.

Source:USDA, 2011
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In the following section both GM HT maize and @#maizewill be reviewed as example
crops for the GM traits of HT arisi

1.41 GM HT crops:
This section reviews the applicationrabdern biotechnology to produGM HT crops with a

focus onglyphosateolerant maize as an example.

Introduction:

Currently, after three decades and billions of dollars invested in research, only a few
transgenic herbicide traits azarrentlycommercidly available.As outlined by Green and
Owenin 201Q theseincludetwo transgenes codirfgr a glyphosaténsensitive 5
enolpyruvylshikimate3-phosphate synthase (EPSPS; EC2.5.1.19), the cp4 epsps gere from
tumefacienstrain CP4 and the mutated Zmepsps from corndea mays L), and three
transgenesodingfor metabolic inactivation. One gene fr@dchrobactrum anthropstrain

LBAA encodes for glyphosate oxidoreductase (GOX), and two homologous genes, pat and bar
from Streptomyces viridochromogerasd Streptomyces hygroscopiguespectively, encode
N-acetyltransferases that inactivate glufosinate (see Tabhl€G@reen and Owen, 20).0
Neverthelessn 1996 according to Dillglyphosateresistant soybedmecame thg r s t
commercial crop on the markietthe USA branded @@oundp Read¥ . Such herbicide
resistant soybearmave seen exceptionally rapid rates of adoption in th€Dil§ 2005). In

2008, 5.7 m ha of GM HT maize waogn in theworld, accounting foB4% of the total area
planted with HT GM crops (James, 2009 personal communication). Overall, GM HT crops
now represent a key elementUS corn, soybean and cotton production (seereity13). GM

HT maize field trials a currently ongoing across Europe with trials in Denmark, @&ech
Republic, Spain, France, Hungary, Portugal, Romania and Sweden (EU SNIF database:
http://gmoinfo.jrc.ec.europa.guFor the purpose of ihthesis there is a focus on glyphosate
resistance trait, as such it will be examimeore deeplyi.e. its history and mode of actioim)

the following sections.
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Tablel.1: Summary of Currently Available Transgenic HerbiekRlesistant Corn, Soybeans,
and Cotton

crop  resistance trait trait gene trait designation first sales

cotton glyphosate  cp4 epsps MON1445 1996
two cpd epsps MON88913 2006

Zm-2mepsps GHB614 2009

glufosinate  bar LLCotton25 2005

corn glyphosate three modified zm-2mepsps  GA21 1998
two cp4 epsps NKG603 2001

glufosinate  pat T14, T25 1996

soybean glyphosate c¢p4 epsps GTS 40-3-2 1996
cp4 epsps MON89788 2009

glufosinate  pat A2704-12 2009

Source(Greenand Owen, 2010
History:
GlyphosateN-(phosphonomethyl) glycine ¢8sNOsP), was discovered to have herbicidal
properties in 1970 and was commercialised by Monsanto in (Mar#ula, 201D In 1983
Monsanto sientists demonstrated that theyrevable to create glyphosate toleranc&iooli
by amplifying the aroA gen@Rogerset al, 1983. Sulsequently, on the foot on new genetic
transformation technologies, Monsanto scientists weretalkeate a plasmid that alwed
for in-vitro transcription and translation within a petunia cell [[Bbahet al, 198§ thatwas
able to confeglyphosae tolerance on the plant ce{l#ellaCioppaet al, 1987. Monsanto
used this information and technique to devetoghly glyphosatdolerant plantgor

commercial us¢Kishore and Shah, 1990

Method of Action:

Glyphosatas normally phytotoxic to a broad spectrum of plantsepkratedy binding to and
inactivating the enzyme-énolpyruvylshikimate3-phosphate synthase (EPSPS), which is a
key molecule irthe shikimate pathwafgee Figrre 1.8) that leads to the biosynthesis of the
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aromatic amino acids tyrosine, tryptophan and phenylaldbinke and Powles, 200Branz

et al, 1997. The disruption of this pathway and the resulting inability to produce key amino
acids prevents growth and ultitely leads to the plants deathhié EPSPS igound to occur

in all plants, bacteria and fungfi,does not occur in animals as they do s\atthesize their

own aromatic amino aciq&ishore and Shah, 199(However, in the case of genetically
modified glyphosatdolerant maizegenes have been introduced (either via ball{&iger,

1996 GordonKammet al,, 1990 or Agrobacteriuntransformatior(Ishidaet al, 199§ that

code for the expression of the GBRSPS protei(Green, 2009Songstad, 201@uke and
Cerdeira.

Figure 1.8 Overview @& the Shikimate pathway

Shikimic Acid
Shikimate Kinase

Shikimic Acid-3-Phosphate

EPSP

Glyphosate --—+¥ + PEP Synthase

5-EnolPyruvyl Shikimic Acid-3-Phosphate
l Chorismate Synthase

Chorismic Acid
Chorismic Acid Anthranilic Acid

/O

Phenylalanine  Tyrosine Tryptophan

Source:(Dill, 2005)

This protein iscomparabldo the nativeEPSPS found iwild-type plants but it is not

inactivated byglyphosatethus allowing the crop to be protected from the recommended
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dosages of glyphosatéhe source of genes that encode for &PEPS is the common
bacteriaAgrobacteriunmsp. strain CP4 which naturally contains a single point mutation in the
gene tlat switches the nucleotide guanine for cytosine, which ingllowsthe amino acid
alanine to be substituted for glycifigecket al, 2005. This change allows the shikimate
pathway to function normally when exposedjtgphosate GM HT (NK603) maize varieties
are created when dual CP4 EPSPS gans cassett@setransfamed into maize plants
accompanied byice (Oryza satival..) actin 1 (PRactl)that actsas transcrifponal regulator
along withthe enhanced cauliflower maosairus 35S (Fe35S) acting as a promoterallow
for full constitutive expression in corn. This confglyphosateaesistancelue to the fact the
continued action of thglyphosateaolerant CP4 EPSPS enzymes provithesplant withkey
aromatic amino acidd-igure 1.9 Hecket al, 2005.

Figure 1.9 Strategy for the development of glyphosasistant crops

Shikimate-3-
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| EPSP +Pi
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\

Plant
Growth

Souce: (Dill, 2005)
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1.42 GMBtcrops
This section reviews the use ofBacillus thuringiensis(Bt) toxin and its application in

modern biotechnology e example of the apphtionof modern biotechnology to the agri

food sector.

Introduction:

Crop damage/loss due to insects is an important ighesglobal yield loss of crops due to
herbivorous insectss estimated abetween 5% and 30%asedon the crop in question
(Thurauet al, 201Q. One key example of such an issue is the Colorado potato beetle (CPB;
Leptinotarsa decemlineatday). The CPB shifted to the potato cropni native solanaceous
weeds in the American West in 1859, and has been a serious pest ever since. Currently, the
CPB is the most important insect defoliator of potatoes in the (V$#ber,2008 Alyokhin).

GM potato cultivarsbred to expresshe Bacillus thuringiensis(Bt) toxin provided good
control of L. decemlineatavhen they werecommercially available in the USA from 1996
2000(Grafius and Douches, 20p8However, otheBt crops continue to be developed and in
the US GM varieties ofBt cotton andBt maize remain very popular with farmers (seeufeg
1.13).The latter became a serious issue for Irish animal feed manufaahddarmers as the
regulatory frameworks in the U.S. and the European Union became misaligned l@ading

approval and supply problems (see Chapter 6).

History:
According to Rofet al, Ernst Berliner first discovereBacillus thuringiensigBt) in 1911
after a shipment of flour mothéjagasta kuehniellayent from Thuringina, were found hhe
carrying an unknown pathogen that was clearly contagaket al, 2007. Federiciet al
outline the fact that not long after it become clear thatBhwsllus species had host specific
properties, the first research experiments (between 1928 and 1931) started on this new
pathogen to examine its potential as a pesticide (e.g. against the corn(Bedaiciet al,
2006. However, it was only when problems with Hyetic pesticides began to develop after
the Second World War that serious attempts were made to esBidisla biological
pesticide with commercial applicatior@rganic farmers have us@&tsprays for the last 40
years,as an environmentally friendlyiopesticidgMurphy, 2007, pg 342 According to
Schnepf the biocontrol efisect pests viBt d-endo toxins is the most successful application a
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biological control knowr{Schnepfet al, 1998 Schnepf, 1996 To underpin this success
Kumaret al make the point thdt m 1995 the market volume Bf preparations was an
estmated 90 million US dollatsand that in 1997 there wegixty-sevenBt preparations
registered worldwid¢Kumaret al, 1996, p®. However, it should be pointed out thatile Bt
preparations account for &M% of all biological pesticideds shareof thetotal global
insecticide market iapproximatelyl-2% (excludingBt transgenic cropgBaumet al, 1999
Chattopadhyat al, 2004 Kumaret al, 2009.

The first report of transgenic insect resistant plants WBimngas published in 198®/aecket
al., 1987. As outlined by Perlakt al in 1993, a modified crylllA gene encoding for the
insect control protein dBacillus thuringiensivar. tenebrionis was saessfully transformed
into potato plants (var. Russet Burbank). Its expression within thegllewedprotection
from all forms of the CPB in the laboratory and allowednhorich increased levels of
protection when tested in the figderlaket al, 1993. The firstBt transgenic crop was
commercially released in 1996. As early as 1998 BNhsect resistant crops had become
commercialized in severdley countries As outlined by Schulegt al. research on applying
this technology in other crops proceeded rapidlylan@997Bt toxins wereransferred and
expressedh now less than 2@ifferent plant specieSchuleret al, 199§ (see Table 1)2
Since then advances have been swift, approxima@etifferent genes conferring insect
resistance have been imporated into crops (see Table 102 selectiorof crop types and
gene$ (Kumaret al, 200§. Commercially Bt cotton andBt corn have been grown on more
than 162 million ha worldwidéTabashnilet al., 2009 .
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Tablel1.2 Development of some other B. thuringiensis transgenic cropadect resistance

Crop target Gene Target pest
Corn Cry 1A(b) European corn borer
Soybean Cry 1A(c) Bollworm and Bud worm
Tobacco Cry 2aaz Cotton bollworm
Sugar cane Cry 1A(b) Stem borer
Potato Cry 5 B. thuringiensis Potato tuber moth
Alfalfa Cry1C Leaf worm
. . Tobacco hornworm, tomato pink

Tomato B. thuringiensis (k) worm and tomato fruit worm P
Brassica Cry 1A(c) Pod borer

Cry 1A(b)/(c) Lepidoptera
Cotton Cry 2A Pink Bollworm

Source:(Ali et al, 2010

Transgenic plants expressiBgtoxinsare currently the most commercially important insect
resistant transgenic cr@pli et al, 2010Q. Transgeni®t crops are seen as an additional tool
for insect pest controAs outlined by Krattiger, thedwantage®f Bt cropsover cowventional
insecticides include enhanctdgeting of pestresidingwithin the plant, greatgrotection
against challengingveather condions, rapid biodegradability, a reductiondperator

exposure tahetoxinsin more conventional plant protection reginaesl financial savings
(Krattiger, 1997. There arehowever certain concerns pertaining to the environmental impact
of Bt crops. These concerns include insect resistance issues and possible threapesd non
insects(Tabashnilket al., 2008.

Method of action:

As reviewed by Kumaet al., Bacillus thuringiensisgt) is afinaturally occurring, gram
positive, sporeforming soil bacteriur, known asBt toxins,d-endo toxins or crystal proteins
that form in itscellsthroughthe sporulation process as parasporal cry@talmaret al.,, 2008,
p642 (see Figure 1.10)These crywmlsareprincipally constructed fronone or more proteins
(Cry and Cyt toxins). Cry proteinghich form agarasporal inclusisthathave beemproven
to havetoxic impactsontarget organiss Equally, as outlined by Berrgt al and othersCyt
proteirs arealsoparasporal inclusion proteins tldasplayhemolytic (cytolitic) activity (Bravo

et al, 2007 Berryet al, 2003.In6 nat ur al | Bgdraine,ioxinypnodudtionsg
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normally found to accomparpostexponatial growth(Schnepf 1995. The mairpests that
Bt insecticidegargetinclude variousepidopterows (butterfly),dipterous(flies and
mosquitoes) and individuableopterougbeetle) specie@umaret al, 2009. In addition,

otherstrains have been found to tbetrimental andethal to nematodg&dwardset al, 1989

Figure 1.10:Bt crystals magnifie@x15, 000)

Source: Scanned from Pioneer-Byid Inc. company literature, 1999

As pointed out by Perferoen, likeith manybacteria,Bt canslow or haltits vegetative growth
and encapsulate in a spavben experiencing adverse conditions. Normaillgensporulation
begins theBt bacteriumproducegroteins that accumulate as crystdgacento the spore. It
is understood @it in nature, wheBt spores and crystals are ingestedpgcificorganisms,

the crystal proteins destroy the gut wall dmdscreate arexcellentsituationfor germination
and vegetative growth of thi&t bacteria (Pderoen, 199Y. A proposed mode of action Bt

has been outlined Knowles and Dow as can be seen in Figure 1.11. More r&tembet al
suggest that the Cry toxin producedBtycauses the death of insect cells by activating & Mg
dependent cytotogievent after binding of the toxin to its receptor-B(Zhanget al, 2009.
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Figure 1.11 Proposed mode of action Bt Cry protein
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Source(Knowles and Dow, 1993

At least ten genes encoding for differ&ttoxins have actily been geneticallgngineered

into plants. These include:

crylA(a),crylA(b), crylA(c),

crylB(a),

crylC(a),

crylH,

cryllA(a), crylllA, cryVIA and crylXC (Kumaret al, 2009.

The majority ofCry proteins have eharacteristic range of insects they can ktr example,

thecrylAandcrylCgenesvhich code br the CrylA and CrylC proteimsspectively, are

specifically letalto larvae of lepidopteran pests such as the codling n@ttié& pomonelly

the European corn bor@Dstrinia nubilalig or heliothine bollwormsOn the other hand,

CrylllA protein is dedly to coleopteran pests (e.the Colorado potato beeflgSchuleret d.,

1999.
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The above section reviewimgodern plant biotechnologyf HT andB.t GM crops show the
different technology applications, different innovation godifferent market uptakand the
different outcomes to underline the fact that not all GMpsrare the sam&his provides a

basis for the argument thaolicy instruments and regulatory frameworks should be developed
on a case by case basis onrgitgpic output rather than aategorieslefined byoverly

simplistic grouping definitions.

1.5Conclusions

This chapter examines the fundamental science and key technologies that have formed the
scientific basis for the policy issues that are associated with mode+ini@gchnology
(specifically GM crops). A number of key conclusions can be derixedh will inform the
sciencepolicy interface analysis in later chapters and help contextualise the finding of this

thesis.

Firstly, by examining the history and evolution of the term biotechnatazgn be plaatin a
historic perspective. Thallows an understanding tieframing that has occurred which is
important agframingdoften establishes the scierngelicy relationship and influences how it
changegNisbetet al, 2003. Evidence suggests thaansition/evolution of biotechnology has
occurred over time to allow the formation ad@entific discipline from heterogeneous origins
(Buchholz, 200Y. This is an important observation, as often such evolgdonchangéhe
sciencepolicy interface by viue of the fact that once becomingsaientific disciplin®

critical massan be gained.e. in those involvedn the disciplingin the flow offunding to
support it, etc.). With this critical masefluenceon policy spheregan be brought to bear. As
such, biotechnologysaa discipline, has become abdeasserinfluencewithin the institution
that is body science amdjually withinthe publicandbr private institutions at larga which

it is placedMukerji, 1989 Jasanoff, 200, Brown, 2009.

Secondly the review undertaken in this chapter ab@aconclusiorio be formed thafgenetic
modificatiorbis not new butatherthatthere has been an increasing involvement and

investment byaumans into an ever more complex and technical endeavous fiani
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breeding todayMoreover, many of technical advancemantplant breedinghat have
occurred prior tatransgenicdhave brought about massive changes in ecology (ed). see
saving), socieeconomicstructure (e.g.F1 hybridization) etc. This investment and resulting
new technologies is rapidly advancing and current definitions based on GM vers@#/non
are unsustainable from a technical stand pdimé fact such a levef ttumaninvestment
exids and has increased over tiallws for new classificationsf certain stages of plant
breeding based dncreasing levels diumaninvolvementover time(Figure 1.3) Such
definitionscanthusbeused in the policy arena basekey tools sich as risk assessmensk
managemerand risk communicatiarit is this arena of policy, and its relationship with

science, that the next chapter examines.
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Chapter 2

Analysis oflrish and EU Plant
Biotechnology Policy

AWhen a scientist says something, his co
only whether it is true. When a politician says something, his colleagues

must firstofallask, Wh does he say it?060

Leo Szilard.The Voice of the Dolphins and Other Stories
Stanford University Press, Stanford, CA, 1992

Notation: Elements of this chapter are taken from the papers below where S. Morris researched and
wrote all elements used:
Morris, S.H. and Spillane C. (2008) GM Regulation Deficiencies in the European ENBD
Reports Vol. 9, No 6, pg. 50604

Morris, S.H. and Spillane C. (2010) EU GM Crop Regulation: Road to Resolution or Regulatory
RoundaboutEuropean Journal of Risk Regtitan Vol. 4: pp. 359369

Morris, S.H. (2009) Fine Gael Briefing on GM Food/Crops

2.1lIntroduction

This chapter examis¢he sciencgolicy interfacesurroundinghe making of plant

biotechnology policy in Ireland and Europe. Using policy process thémyactors that

shape biotechnology risk magement policy in Ireland amxamined. The first step in this

process is mapping the plant biotechnology risk policy pathway in Ireland and in the European
Union (EU) over. The examination and-depth undersinding of policy both at the national

level and the European level arecessary as they are both closely intertwinedialue

Il rel andbs tmeBdber shi pof
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All human activities carry inherent risks. Thus the activity of pefitgkingto manageisk is

asold as human socie(joberg and Thedéen, 201M@nce a risk issue enters swcial realm

(e.g. viatheapplication ofa new technologyit is subject to the political and intellectual web

t hat i s t h(Beck) ¥992&ikders,d@9p oty godiety (and its elemedhthandles

a risk issue is an area of much research, review and débaten, 2007 Assmuthet al,

201Q Luhmann and Barrett, 199Belt and Wynne, 20QPellizzoni, 2010Stankiewicz,

2009. Policy is me oftheprimary tools a modern democratic society has to deal with risk
issuegRenn, 2008p A policy can be defined as a statement by a government (i.e. decision

makers in a state) of whatfiintends to do or not to do, such as a law, regulation, a ruling,
decision or order dBirklaad, 2006npbli3dlragereralnthe pdliicyt h e s e 0
making process can be envisagedias ¢ o mptl em @fy i n p Haston,d®6d, out pu
p.43 where prblems are identified and considered by government for elucidation after which
government institutions develop policy options and political representatives select solutions

from policyopinion, and those solutions aeecuted, appraised and revised if sseey

(Sabatier, 2007, p.)3Pdicy is also important because it functions as a stateofent

government intentions, priorities and expenditures thus allowing the public ttheold

government accountab{Benson, 2008 Included in expendites is the public funding of

research which can be also driven or influenced by péliognas, 200pand can lead to

tensionsbetween publicly funded scientists and policy mak€isoi et al, 2005.

Key phases in the evolution of policy making include the emergerteeadlismand the

Ai nexorable process of democratisation that
speed in theighteenth and nineteenth centuries in Europe and Am&f®aragens, 2008,

p86. The term fAdemMescr acy r oot gemogmedding ekhkewher e
peopl®/ii t h e O,nsgomed with the wrdkratos me a n oo g i p boformation.

or knowledge areot included in the meaning of the word democracy. Noteworthy is the fact

that both Plato and Aristotle held the opinion that demodssay inferior form of

government as it was the ridley t h e wiiera tha mabhy wetbe unqualified(Grube,

1992 Reeve, 1998 Nevertheless, Aristotle believed decnacytobdia necessary con
for good government, é [ yarigk, 2003, pg.2r om a suf f
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One challenge in policy making withe democratic society is tlesignof risk management

policies that mitigate risks to society, while taking into account the will of every citizen.

Policy design under these conditions is challenging since policy makers are using information

(i.e. knowledge and evidence) to choose the best policy solutinfesat the same timiaey

are trying to uphol d wh a texniajores peatis [i.el, thé laweof s on d
the majority] whichidfit he f undament al | aw of eveby soci e
(HampsheiMonk, 1992, p.22B This challenge isspecially difficult within thennovation

arena as inovative products can often creataw and varied rigkto various sectors of

society.

2.2 What is the ScienePBolicy Interface?

While the sciencgolicy interface can be envisaged in several wingsnog complete

deyniti on @a s s precésavkich encompass relations between scientists and

other actors in the policy process, and which allow for exchangesyaation, and joint

construction of knowledge with the aim of enriching decisian k i (Wan aen Hove, 2007,

p807). Among all the inputs and outputs in the policy making process, a key element is

knowl edge (or at | e a s($tiglitz,de99. Considerablellitaréturee k n o w
exists regarding the mlof knowledge and information in the policy making pro¢¥ss

Kerkhoff and Lebel, 2006Adams, 2004Iingramet al, 2007 Birkland, 2005 Sabatier, 2007

Knowledge is used in the polipyocess to define problems, weigh options and make policy
decisions and as such is frequently brought to bear on questions of risk that require

consideration from a policy perspective. Risk, as defined by Covello and Merkhofer, is a
combination of elementhatarenot desired anthat areambiguous. More specificalljthe

possibility of an adverse outcome, and uncertainty over the occurrence, timing or magnitude

of that adverse outcomé’e. Risk = hazard X exposur@ovello and Merkhofer, 1993, p2

According to Slovicet al, within the process in how risk gerceivedthere is a set of

complex interactiost hat o c c ur attlacidnwadee n of hemot i Glovicand r e:
et al, 2009. This can lead to an alternative and more populist (or political) definition of risk

such asirisk=hazard X outrage (Sandman, 1988
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A pivotal issue is how risk is handled in the policy making process. While sakyact has

a role in helping talescribe and quantify risk, this role is always limited by thetfattsome

risks can also be viewed as cultural constructs that could extend beyond the capability of

scientific assessme(tlansson, 2010It i s of ten di ffdidcdlatcttso f $ ®pna
values within the realm of risk in the public policy field. Nevertheless, decision ntakelits

be attracted to sciendrsed decision making when partaking in risk management (i.e.

deciding what to do about risk). An example oétisi the 2008 avowal by the then UK
Environment Mi ni st @overnRdnininisté'/s mve a sespaensitdlityton g i

base pol i cWeraval, 2608 i enceo

The use of science to produce evideregardingwvhy and how things work is a key role that
science and scientists have in the policy formalizgtimtess, especially relating to the
management of risk pertaining to innowati(e.g. GM crops). Generatisgientific knowledge
and information to support biotechnology regulatory decisiolisantinue to be emphasised
in the future(McGloughlin, 2000. This i s | mpegulatioasrshoul@b® to insure safety
and efficacy, to limit potential product risks while encouraging innovation and economic

d ev el o@MoGonghlin, 2000, p20dwhich isa key element foa knowledge based
economy (whextherole of scientific knowledge [and derived technologiesiomes a key
focus/element to building and maintaining the econorage below(Motherwayet al.,, 2003
Trench, 200Y).

S c i e revidericéhas néw established itself in a very stramgl speciaposition within the

realm of polcy-making(Cartwrightet al, 2009 Montuschi, 2009Laforest and Orsini, 2005

Often howdsoundand publicly defensible (i.@cceptable) a policy decision tends to be

measurd by how Gcientifid@anddationabit is. (Neylan, 2008Weisset al, 2008 Parsons,

2002 Pielke, 2007. This occurs as policy decision makers often convert scientific knowledge
and/ or Obest available evidence i,inthehope progr
that the authoritative nature of science would provide a degree of legitimacy thug belpin

protect policy choices from subsequent challef@gdteret al, 1989. As a resultscience can

clearly be employed as a foundation to support political or moral c[imbetet al, 2003.

In fact, science is not only a source of legitimaayddvancing new policies, but can also be

34



used for delaying or avoiding action (e.g. the precautionary principle) and for justifying
unpopular decisions e.g. carbon ta@sehmerChristiansen, 1995In addition, from a
sociceconomic perspective most OECD nations (including Ireland) are attempting to mould a
knowledgebased economy whetkerole of sciatific knowledge (and derived technologies)
becomes a key focus/element to building and maintaining the ecdidotiyerwayet al.,

2003.

At the same timedefinite tensions now reside in the relationship between science, regulation

and political decisiormaking(Taylor, 200§ which is a policy challenge that is firmly rooted

i n the 6bi op o(MeyerEmesck, 2007. This is eipforded by the fact that

fibiopolitics will be largely articulated around the politics of knowledge; the politics of the

definition and legitimation of rigk(Delanty, 1999, p43 Theargumenthat the predominance

of science in the policymaking arena pertaining to risk suppressasctacyadds to this

tension This belief is based on the premise that to be active at the spelmeinterface

currently demands a level of scientific expertise or a position of decision making power thus
defining, in a limiting fashion, who can becluded in the elitistscience basédlecision

making process. Furthermore, it has been suggested that the image of science as being neutral

in terms of the global economy and related issues of globalizatmislsading. his image is

notvery consistan wi t h t he gl obal economydéds high depe
innovation supported by investmenisis has led some to the impression that scientific

discovery and technological innovatibna ppear t o be i nescte.gpybly di
theint er est s (bofey, 2P plpaadcanexplain theemerging social distrust of

science that has occurred in many socidtedlizzoni, 2003Tovey, 2009 Nowotnyet al.,

2001). Others propose that certain technology tyfeeg.biotechnology)oud be deemed a
Geligiond(Turner, 2004 Certain sociologists put faard the idea of science as an

anstitutiondbwhich embodies particular and contentious social assumptions such as being self
protectionist, power centric and elit{¢tartung, 1951 Some believé i nst i t uti onal s
has overreached scientific knarwdadscgrismand und
Coupled with a denial of ignorance by scientists (i.e. concerning levels of uncertainty) on a

frepeaed, habitualbasis ( d e s c r i b arekspensibiligon)6 saciterode @G I s ev el

35



by some a siolemcedf oarsm iof diestroys the | egitimacy
@thed(Wynne, 2007, p35368).

The basis for such extreme characterizations
in the notion (and narrative) that the evidence basiddoisionmaking is confronted with
growing number and type of scientific uncert
values and concernisat requires the institution of science to carry out some reflex thinking
However,Beck (1992) proposdhatreflexivity could cause a laalf trust in experts and

scientific establishmentdlevertheless,iBe c k 6s O Wor | d Rthexdnceftofci et y o6
the global risk society wherefar e f | e x i v existais ahe where keyand often

central elements of the modern industrial ceation are questiond8eck, 199). For

example, thédeathat science and technology cannot and do not provide definitive
answers/solutions to key social and environmental problems. In addition, it has been proposed
that the relationship between established science and unconvektiondédge has become

unclear and that political pressures play on the scientific process changing the boundaries of
expert and lay knowledg®eck, 1999Irwin and Michael, 20030'Mahony, 1999 Beck

suggests that when scientists acknowledge publicly that scientific uncertainties exist within the
realm of scientific and technological developmeatspace is created for broader societal

involvement and enhanced dematczation(Beck, 1999. As aresult, he and others have

pleaded for a cultural change in science that would make it more democratic, take greater
inter/transdisciplinary apprcah e s (e . g. 06 p pasdwouldoappiya g§reaterdevet n c e 6
of reflexivity (Funtowicz and Ravetz, 199Rower and McCarty, 2008Velsh and Ervin,

2006. However, theses authors tendbe unclear about how they want to deal i often

subjective nature of riskglansson, 201,GGuehlstorf and Hallstrom, 20P6r how such
inter/transdisciplinary approaches should be incorporated intedhpolitik of decision

making (e.g. how should the sciemalicy interface be changex practical terms to meet

their suggestions).

To furtherunderstandhe intersetion ofthesec al | ed s c iwtmticeavorldoful t ur e 6
policy, a deeper examination thie sciencepolicy interface is required as shinterface is a

critical part of the policy process. As evident by the definition of a sdigoatiey interface
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provided by Van den Hove above, connections and dynareasivolved in theelationships
between the actors at the interface (Figure 2.1). As a result, how a spi@meinterface is
constructed antdow it works is key for how questions of risk are handled and processed (e.g.
risk assessments, etwithin the policy process (see section @ashet al, 2003 Cash and
Moser, 2000Siebenhine 2003. Yet, within the literature there is currently little if any
agreement on how to either model or bridge the gap between science and policy making
(Turtonet al, 2007 Godfreyet al, 201Q Pullin et al., 2009 Backlundet al., 201Q Junttiet

al., 2009.

Figure 2.1: An example of a sciengmlicy interface between forest scientists and forest

policy-makers in Europe

4 e
INFO SOURCES
o |
National policy-
making bodies Forest
(Ministries, forest AND Research at
administration) Universities
IHFD Forest
CHANNELS
Policy-makers Scientists Reséamn =
Institutes /
—— e EEEE— :
Agencies
Related
International Research
policy-making Negds fields
bodies (EU,
UNECE/FAQ) ;/
INFO TYPES I TOPICS of
Knowledge present in the own SCIENTIFIC
organization INFO
Experience and intuition (own
and that of colleagues)
Opinions/interests expressed by
different actor groups -/

Source:(Janse, 2008

There are numerous reasonstfer absencef a single model to describe or explain the

sciencepolicy interface. A major challenge is tfect that the path to answer questions on a
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risk issue relies on knowledge elements that are often produeedhimow discipline of

research, synthesized into studies and then translated into the world of policy making via what
one can dceadicdiffusm® (InsirsandiMichael, 2008 This is aggravated by the

fact that often important and particularly difficult policy questions (e.g. GM technology,

climate change,geengi neeri ng, poverty, etc.) are cons
(Rittel and Webber, 197€0oyne, 200h Such problems are typically linkiewvith other

challenges or issues while beimgltidisciplinary in nature. Consequentisoutlined by

Legge and Dur aradeoffs amore gompeting scientifec, etiical, social,
ideological, and moral values and often challenge the regulatory predilections and acumen of
g o v e r n theggetasddurant, 2010, p62As such, policy making can quickly turn into a
ficollective puzzlement on behalf ot®tyd (Heclo, 1974, p306 This complexity can be

visualized in the trialogue scienpelicy representation model (see Hig2.2) as proposed by
Turtonet al (Turtonet al, 2007 to capture the critical relationshipstween government,

society and science.

Figure 2.2: Trialogue sciencgolicy representation model

Source:(Turtonet al, 2007
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Apart from the complexity of the subjectatter and the complexity of the policy space, such

issues raiséhe problem of a clash of culturess scientists are generally far more comfortable

dealing with notions of risk and untainty than policy maker@Bradshaw and Borchers,

2000. This can lead to a mutual misunderstanding of the sciendbd@pdlicy pracesses. For

example, decision makers and the public often expect science to produce black and white
evidence on tap. However, in reality the scientific process and the ewidetput it produces

often take time and ateound by variables, conditions, aassumptions which often fail to

make the evidence conclusive in all possible circumstances. A case in point is attempting to
answer the seemingly simple question of what are the risks and benefits of GM crops.

Scientists cannot give a simple list as thiglence is bound by variables such as what type of

crop, in what location, in what environment, etc. This can lead sooteitothati s ci ence i s
uncertai nor. fMHomwkeedo, by definition all scier
risk and sciencenformation/knowlelge become available, it becormasre difficult to

translate the often enormous amounts of data/evidence into politically organised conduct, such

as policy making or regulation makifBertilsson, 2002 From a policy perspective, Beck

points out that theven with much scientific input this input tens to add to the uncertainty thus

undermining itbés the int@eck1992n of the scient

To compoundhe matter further, attemptinig reach scientific consensus regarding a piece of
evidence can be very difficult asbroad range of considerations must be taken into account
Thesenclude social, cultural, politicaBndeconomic elements in additiémepistemic ones.
The building of scientific consensus can take years or even dg&oesd and Bearman,
2010. Neverheless, even when what can be defiagsscientific consensus is obtained,
scientific uncertainty is never fully eliminatéd/ebster, 2007 By definition there is no such
thing as scistific certainty to a level of 100%. Scientists are used to debating epistemic and
methodological issues in their own specialties that have a degree of uncertainty or as yet lack
concrete evidence. However, such debates do not often involve the puhlidior p
institutions at large. Lack of consensus (and the related uncertainty this causes) in itself can, as
pointed out byNaomi Oreskes

Abecome a public policy issue when there

economic stake. In such casssignce can play a policy role by providing informed
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opinions about the plausible consequences of our actions (or inactions), and by
monitoring the eOréskes, 2004, m381 our choi ceso

Neverthel ess, eawai |lwahbtelne és od whthinabiltgeasinfermatiant s, t
does not necessarily automatically transform into policy action as informatids toeke

received, believed, and be found to be relevant and operationally valuable to the policy

makers. Policy makers must decide to translate the information but must also have the

capacity (i.e. knowledge, capability) to tutnnto tangible policy(Lahsen and Oberg, 2006

As outlined above, there @slong list of issues that make the sciepoécy interface a

challenging place fordih the policy maker and the scientist. Sybille van den Hove ositline

these challenges under four headings: outputs, processes, actors and context (see Figure 2.3)

(Van den Hove, 20Q7
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Figure 2.3:A rationale for siencé policy interfaces future

Theoretical problems at the science—policy intersection and normative requirements for the interfaces
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Source:(Van den Hove, 2007

The position of the sciengmlicy interface within the policy process is also critical to the

management afsk. In the pasta unidirectional and linear model of the scierumicy

interface described a policy process starting with scientific risk assessment producing

Afevidenced, which risk managers then accepte
the riskmanagement step to produce policy outputs, which would then be communicated via

risk communication (see Fig 2.4). This was known as the Red Book Madéelwvas based on

the red covered US Nati onal RiskAssessmemnting Counci |

Federal Government: Managing the ProceBse model was adopted by the US government
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(Jasanoff, 1990and also adopted as a standard approach by the WHDe@&CD
(Millstone, 2009.

Figure 2.4: The Red Book Model

Values

Science interests and  Socjal science
practicalities

Source:(Millstone, 2009

Such models assumed that the applicaliknsiic knowledge was objective and essentially
neutral from a political stand point. However, within social science literature several authors
posit that risk assessment is subject to political, social and regulatory contexts and factors
(Winickoff et al,, 2005 Covello and Merkhofer, 1993Covello and Merkhofer went as far as
stating thafi T h e thatdaeatific data are entered into a risk assessment that is free, or
nearly free, of policy considerat i(Gomeio i s con
and Merkhofer, 1993, p319t hasbeen suggested that political culture can and does

influence how governments risk manage uncertainties that are related to technological
innovation (Jasanoff, 2009b This has led to the suggestion that scientific cultures are at one
and the same time political culturgssanoff, 2009aJasanoff has also pointed out that these
so-called culturally different contexts fouma different political arenas/countries can help
explain why judgments about the same hazard, based on the same scientific knowledge and
evidence, do not always lead to the same estimates of risk in different national regulatory
systemgJasanoff, 2000
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In suggesting that science and policy should be acknowledged for their close relationship

i nstead of claiming that they aeveutiemayar at e,
approacho t o 6rReepd aBcoeo kit 6h emol direakedaskvassessnmentis ci e nc e
isandwi c h e etrebne ftamiegeconsidenations and dogineam interpretative

j ud g me@Milldtome) 2009, p62)/(see Figre2.5).

Figure 2.5: Millstones Ceevolutionary approach model

Socio-economic (mostly) scientific Technical, economic, ethical
and political considerations and political considerations
considerations

Framing
assumptions  [—|  Expertrisk Policy decision-making
(risk assessment [, assessment (risk management)
policy)

| | I
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Source:(Millstone, 2009

The Coevolutinary Approach Model assumes that the upstream and downstream contexts can
affect the content, direction and outcome of risk assessment delibe(Mitst®ne, 2009.

An attractive element in this model is the fact that interaction at the sqeficg interface

occurs before the output of evidence from the risk assessment step, as key elements in the
framing of the rik assessment step would be decided upon with the risk assessors (i.e.

scientists) together with interested parties earlier in the policy pratassansparent manner.

2.3 Policy Process Thegr
To furtherexplain, examine and analyse the importanc@é@stienceolicy interface it is

useful to consider policy process theories. Stelories can provide insightda diagnostic
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and prescriptive inquirynto policymakingpertaining to a certain arena (in this case, plant
biotechnology risk managementliog). In doing so it becomes possible to illuminate why

public policy choices and their outputs evolve, stay static, vary between sectors, and differ in
terms of their impacts on publics that consume and appraise them. A number of key theoretical
framewoks exist today to explain policy procedowlin, 201]. However, the traditional

concept of the policy process assumes policy making occurs in progressive stages from issue

emergence to enactment of policyplicy evaluationEaston, 196fsee Figire2.6).

Figure26:East on6s S tthe Baicy procesgEaston, D96b
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+¢

Agenda setting

Alternative Selection

N

Enactment
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Source: adapted frorfEaston, 196p

The st agestextbeokappreathi @l @aryel a very i mportant
1 9 8,@ftesdividing exceptionally complex policy questions into discrete and manageable
segments that stimulated some excellent rekaaittin these component stag&abatier,

2007. Nevertheless, some problemsre identifiedwith this approach. These included the
following key criticisms:

1. Causal drivers that operate agsstages are not identifi€8abatier, 200)7

2. While normativein nature, the policy process in reality does not often follow the

sequence of stag@dakamura, 1987
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3. The stages approach focuses on one policy pathway at dttadoes not incorporate
well the normal process of multiple and interacting policy cycles, involving numerous

policy proposals and legal outpitdjern and Hull, 1982Sabatier, 1986

Over the past 30 years a broader range of models of the policy process have been developed
(Birkland, 2005 Nowlin, 2011, John, 2003 These include fiverominent model¢hat are
often used in both the scienpelicy interface and the risk policy development literature and
one emerging model, namely:
1.Ki n g dmultipe streams modgl
2. Advocacy Coalition Framewonkodel
3. Punctuated Equilibrium model
4. InstitutionalAnalysis and Development Framework model

5. Narrative Policy Framework model

2.3.1 Kingdonibts Streams Model

This theory proposes that policy issues gain agenda status and sawidesided upon

when multiple (two or mstreae)thepdidy strecenrasddhe (i . e .
political stream) meet to allow a window of opportunity for policy change to ¢k@ugdon,

1995. The streams consist of actors and processes: the problem stream consists of information
about various problems and the proponents of various problem definitions; the policy stream
contains the possible action avenues to solve the problem; and the political stream consists of
elected officials, elections and public opini@irkland, 2005 Zahariadis, 200)/ It is clear

thatKi ngdonds st r e a rbasedtinfoematiorywitlinuwoof ite streamg. Rirst,

in the problem stream, science mmoyed by actors to highlight the gravity and source(s) of

a problem. Science can also be used by actors to help assess the efficacy of current policies
and programs. Second, in the policy stream, science can offer ideas, form the basis for
solutions andlternatives, bestow creditabyliand legitimacy to ideas, amdjuip policy
makerséntrepreneurs with a method to advocate for the technical feasibility of an idea
(Birkland, 2005 Weible, 2008. Overall, froma sciencepolicy perspective, it is noteworthy

that according to this model those involved in the policy process can thus use science in
problem identification and solution evaluation. However, the effect or impact of this science

basedexpertbased inforration will depend on the political abilities of an advocate to
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communicate and make relevant this information to successfully shape agendas and policies

(Weible, 208).

Figure2.7:K'i n g dmultipfe streams policy model
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Source:(McCurdy, 200y

Criticism of Kingdonds multiple streams

mo d e

policy streams as conceived by Kingdon are in fact too independent of each other . In reality

separation into one streamamother is not clear cut. Secondly, factors which may exist

outside the streams that can evolve to influence the streams are not captured by the model

(Mucciaroni, 1992
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2.3.2 Advocacy Coalition Framework:

Theadvocacy coalition framewoACF) is a model of the policy process that attempts to

deal with @ w{Coykes 20@bRitpelandoWelebers1974This model centres on

the interaction between advocacy coalitions within a policy arena. The model proposes that

such advocacy coalitiorssecomprisé of actors/interest groups from different institutions

who have or choose to share a set of policy bedietBor principlegSabatier, 200)7 As such,

the competitiorthat develops between actors or between groups of actors (coalitions) is

mediated by policy brokers who are invahin finding a solution to the problem in question.

The policy brokers have a greater chance of success if they can create compromises betwee
competing advocacy coalitions that do not in
(Birkland, 2005, p. 226 Essentiallythe advocacy coalition framewodonsiders policy as

the exchange or translatiof beliefs to and from different coalitions around an igSabatier

and JenkinsSmith, 1993. These coalitions often use science and those within their groups

who claim scientific expertise will use it to marshal allies and to engatfp opponents at the
sciencepolicy interfaceg(Weible, 2008. In this context it is envisaged that exgessed

information can impact policy ianondirect manner by policy-oriented learning wherethe

attitudes and/or belietsctors are modified based on new evidence (e.g. new scientific
evidence)Sabatier, 1998Ho we ver , it h apolich@iented lsamiogvn t hat 6
normally occurs at the level of the organisation or group over time (as turnover of members

and leaders occur) as individgatore beliefs do not change easily, evethimface of new
evidencgBandelow, 2006 As suchthe distinguishing element of tA&CF is that the value

system that advocacy members hold may not change tegasds of t he O&6evi denc
can beelatal to core valueshati ndi vi dual s and groups hold and
perception about the appropriate distribution of resources in society) whicexjie@gs and

advocate fowia a coalitionin an effort to translate their beliefs into public policy by

mobilising political resources etc. (e.g. aaliortionist groups, religious groups, etc.).
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Figure 2.8: The Advocacy Coalition Framework model
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While the above demonstratimtthe ACF modeloffersbendits in understanding policy

creationandits evolution it has also beearguedhat the model has a number of weaknesses.

These include thsuggestion that the ACF mod#des not incorporate coalition behaviour

very well (Schlager, 1996nor adequatelyleals with the concept sklfinterest in the policy

proces§Compston and Madsen, @D). In addition it has been clagdthat it does not

addresghestages of the policy cycle a robust mannéMarzottoet al.,, 200Q. Proponentsof

the ACF modelhavebeen open tincorporatingthe lessons and insightjained over the last

25 yearsf its useand haveaddressed many of the pasticismsto the extent possible

(Weibleet al, 201).
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In 2002 an Irish doctorate research project empl@yéorm of the ACF to the GM debate
(Desmond, 2002 While this reseattshed light on the debatadiits actors (suggestiragtors
mutually ceconstructed each other) it was relatively limitedime (i.e. les than 10nyears)

and scope (i.e.itonlyfacs ed i n 06 e | iniceofproceses af thesregalatody t h e

framewok).

2.3.3 Punctuated Equilibrium Theory:

The punctuated equilibrium modelderived from the field of evolutiomatheory where it is

used to explaithe process in how change occurs on the evolutionary pathway of a gpeties

has been alsinported inb the policy domairiPrindle, 2012 It proposes that policy change
pertaining to an issue ocawhen after long periods of stabiljthese stable periods are
Opundtbu dtyerel ati vely sudden shifts in attent
guestion(Baumgartner, 1998Baumgartner and Jones, 199These punctuations lead to

policy change opportunities that can result in a policy tipping point which can cause sharp and
explosive policy charg(Baumgartner and Jones, 208aumgartner and Jones, 200%ue et

al., 2007 Sabatier, 200/Givel, 2010Q. Seen via a political power lernfie modeproposes

that political power relatinships between grps of interested parties remaeiatively stable

over long periods of time, punctuated by relatively sudden shifts in public, political or media
understanding of problems and in the balance of power between the groups seeking ® promot
their policy solutiongBirkland, 2005, p.228 Punctuated equilibrium theory builds on the
observations that policy processes are often subject to lurches and jolts rather than proceeding
on a stable increental development patfsabatier, 200)7 As outlined byWeible thdéicausal

driver in the punctuated equilibrium theory is the pace with which actors process information,
shift their attention, and change the policy image. Policy images reflect both emotive and
empirical social c(\Weabtet2008 a8 lo 2089, Baiimgartner and s u e O
Jones also posited that punctuated equilibrium type changes in policy can result from
"disruptive dynamicsthat can include interfaces between interest groups, elected officials,
political parties, and legislative committees, as well as via military conflicts, new technologies
and scientific change radical economic change, and m@aumgartner andohes, 2009

Repetto, 2006
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From a sciencgolicy interaction perspective, those wishing to protect the status quo might
usescience to fortify or disrupt the legitimacy of current polices wihitesé wanting

punctuations will use science to challenge the legitimacy of current processes (whides

publicizing research thauppors their position and mobilizing allies in the science arena)

(Pralle, 200%. The seminal example is the nuclear power indyginffy, 1997, Sabatier,

2007). In this policy arena scientists were usedibdlto develop the positive policy image of

the industry after World War Il. Nevertheless, scieniists t h ¢ alst |@akdabafety

concernghat led to a change in policy image resultinggey changes in the industry in the
197006s ( e. gignsto prevemt fufellblockag@kmrevis et al, 2011). Larger impacts

were caused in nuclear policy by the incidenfBraeiee Mile Island and Chernobyl. More

recenly, the events at Fukushima BhiNuclear Power Station on March 11, 2011 has again

caused dramatic punctuationsnaclear power policy around the world including sharp and
rapid shifts in Germangds,natabyasonpardhi Swe ¢ z
14,2011Ger man chancell or Angela Merkel temporar
nuclear power plants and then on May 30 Germany announced it would cease operation of all
nuclear reactors by 2022. Commentators have suggested thisefias wi f t est change
political cour se s {Ano0,2011pGer man] wuni ficationbo

Several elements of scienpelicy interface dynamics can be explained from a punctuated
equilibrium vantage point. These include the observatioats t
fi(i) the causal driver within the punctuated equilibrium theory is the pace with which
actors process expebased information; (ii) disproportionate risk information
processes result in creating, maintaining, or destroying a policy image; (iiiytexpe
based information affects the expansion of conflict and the mobilization of political
interests; and (iv) expettased information can be a contributing factor to both
i ncremental and (Wailple2008pp6l8i cy changeo

50



Figure 2.9: The Punctuated Equilibrium Theory
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Source: Adapted frorfBauer and Erdogan, 20)0

One key criticism of the punctuated equilibrium model is that it measures only two edement
of changemode (incremental vs. paradigmatic) and rate of ché@gshore and Howlett,

2007 and is not particularly interested in analysing the content and quality of policy change
(Capano, 2009 However, the theory has evolved based on prior critical anélysiss and

Baumgartner, 2012

2.3.4Institutional Analysis and Development Framework

Institutional Analysis and Development Framework (IAD) is a model based on insstution

who make decisions gardingfinal policy actiongOstrom, 2011 As suchthesenstitutions

are defined byhecommon ideas employed my people who are subjected to rules and system
norms, however this definitioncanaissmmc |l ude i ndi vi d wafbovernmp o c an
institution® (Ostrom 2007. Within the IAD framework it is proposed that the policy

processes and its results are influenced to varying degrees by the impacts of four main variable

51



sets, namely: (a) characteristics of the physical world, (b) attributes of the community in
which actors reside (c) incentives creating rules and constraints, and (d) interactions with
otherg(Figure 2.10YOstrom, 200h An importante | e ment of t he fr amewor Kk

situations®é and t h eteractbsswandiresuttsgoutcamasictiorg ur at i on

situatiorsaretheéi s oci al spaces where individuals inte
solve problems, dominate one another, or ygh
acti on sandcandetemmoyesl)diod escr i be, analyse, predict

within instit ut(Ostrama20llgilTie kay adveatage the IAD
framework is thait is very flexible and has the ability to allow for broad analysis of a policy
issue or political arena (e.@Basurto and Colemag010. However, it functions as

framework as opposed to a model which has drawbacks in terms of applicability across issues.
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Figure 210: Institutional Analysis and Development Framework
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2.3.5Narrative Policy Framework:

This is an emerging are@nder development since 2004 in response to criticisms of

postpositive approaches in public policy asbdéingar gel y n)ptmafeaammathei abl e 0
policy process in terms of how they are influenced&yatives(Jones and McBeth, 2010

From this perspectivé is posited that the public perceive policy issasarratives where

there are all the components of a story: plots, context, characters (indheda®s victims,

villains, etc.). This framework outlines how the narrative can operate at both a micro level (the
individual) and a meso (group or coalitjdevel. At the micro levethe variables that can

impact the policy level include then d i v viewvwoftHe dvarld; who the individual believes

are the heroes, villains, etandthe linkthatthe narrative has with prior beliefs of the

individualad t he i ndividual 6s | evel of trust in th
Jones and McBeth propose that such narratives are used strategically during the policy debate
and/or process. As such, it is postulated thati n nwellrcantain the cofiict using

narrativesfi | o s \wilrtrg tO expand or inflame the debate via narratives and both will try to

employ narrative to split opposing coalitions. This framework is attractive as it is flexible and
clearly easily applicable, evéa complex polig issues. It lends itself to beinged in

conjunction with other policy process theories as has already been done with the actor

coalition framework (Figure.21) (Shanahamt al, 201). However, as it is an emerging area

it has not yet been employed very extensively in policy analysis studies.
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Figure 211 Narrative Policy Framework
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2.3.5Comparisons ofgicy process theories/models and framewborks

While theabove theories, frameworks and mods#l¢ghe policy procesareall different in

both approach and applicatioonaparing them is maddifficult as the literature indicates that

there isnot a general recognition of the differences between mdtelsies am frameworks

(Ostrom, 200Y. However,attemptshave been @de b compare and contrast three of them,
namely Kingdonés stream model, the actor coa
Equilibrium theory. Analysisdeveloped byschlager and BlomquigSchlager and Blomquist,

1996 Edella Schlage, 200 8hows a comparison based on ¢hg roleof the individual, (2)

collective action(3) institutions, and(4) the policy changdocus As such the following

comparative points are made:

1. Role of the individuallf the assumption is made that individuals are ratidghahthe
puncuatedequilibrium theoryshows that h e i n dpreferertasanlevolse over time in
GtopHanddstart® he atlvocacy coalition framework can be applied to empirically categorize
individualsinto interactive groupswvhile Kingdorés stream modehdicates themportance of

individuals in certain streams and their need to come together

2. Collective action:

Collectiveaction(the working together of groups in an organised marigerkey driver in
policy changeThe punctuate@gquilibrium theorysuggests thacollective action growover
time and leadlito sporadic changes in polichhe advocacy coalition theory defines a
collectived actions and how they occur \daalitiondefinitionsthat can change or be
changedKingdonds Stream model shows how colleetiactioncan occubased orecrossing

issue streams

3. Institutions:

Institutions can set the fr@e in which decisions are takand they are crucial in hovwoficy
change decisions are maaled by whom. In thpunctuateeequilibrium theoryinstitutional
structure and powearrangementarecritical defining the context in which decision makers

act to bring about policy change.
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4. Policy change:
While dl the three policy changgpproaches deal with measuring policy change diffgrent

theyall howeveron major policyshifts

Another approach to compariagd contrasng the three policy change modéheories
applieshas been proposed Bjliberto Capanoaho has applieboth an epistemological and
theoretical lens to the comparison questlda.hasused arious aspects @pistemological
and theoreticathoices on which to compare policy change frameworks (see Figure 2.12)
(Capano, 2000

This review ofpolicy change process model/theoridisws an understanding of the various
approaches for examining policy chanGensequentlyin the next section Irish policy related
to plant biotechnologyisk managemenn Irelandis examinedo explore whethethe
punctuate equilibrium theory can describe the policy change process that has occurred.
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Figure 2.12 Comparison Table of Policy ProceBsameworkModels
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2.4Mapping plant biotechnology risk management policy in Ireland

2.4.1 Introduction:

This section reviewand mapshe key policy events and the regulatory profile of plant
biotechnology risk management in Ireland from 1996 to 2011. Ireland presents a unique
opportunity to examine plant biotechnology policy formulationsidering its relative
Government stabilityuntil recent timegas there was one main majority political party in
power during the last decade, with the same prime minister from 1997 tq 2008hinimal
restriction on resources during this period duexceptional ecamic growthat thattime.
Such a mappingxaminationvia the lens othe Punctuated Equilibrium odel[as done in
other recent studiggohn andBevan, 2012Jennings and John, 2Q0®lexandrovaet al,
2012], allows the constructioaf how policy is formedmanagednd changedrownd the risk
issueof plant biotechnology applications (in particular GM cragsa subset of plant

biotechnology and their derived products in the Irish aigrod value chain.

Ireland experienced exceptagrowth during the period of 1996 to 2008 eagithe nation

the title of fACeltic Tigero. In 2005, Ilrelan

27 atl 1 6 1 . 2 which, éxpressed in terms of purchasing power standaralis38.9%

above the EU 25 average. Ireland had the third lowest unemployment rate in the EU 27 and

the longterm unemployment rate in Ireland was 1.4% in 2005, which was lower than the

EU27 average of 4% (CSO, Ireland). Much of the commentary on change in Ireland over

recent decades, be it social, political, cultural or economic, shares the common theme of a

picture of modernizatiofMotherwayet al,, 2003. Ireland has been looking to the krnedge

economy, via the research and development sector, to drive renewed growth Hasldean

focused on fashioning an ecosystem of research and innovation that can guarantee its

prosperity into the futur@Crawley and O'Sullivan, 2006This is evident from numerous Irish

Government policy statements such asltisa P r i me Mi n i entNeverbber 13 p e e c h

2006 at Biolreland 2006 during which he stated
Athe I rish Government is commititeadhgt o t he
knowledge economy, founded on research, development and innovation, and a highly
developed skills base. We are determinad liteland will continue to be a leading

| ocation for the key gr ow(Aherns2806,tp@ir s , i ncl
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During a budget delivery on Deceettb, 2007 the Government statbdtsignificant and
sustained investment in Science, Technology and Innovation'([STEi) essential part of the
drive to make Ireland a more knowleddiven economy(Cowen, 200Y. In 2008 he Irish
Government released a report enAFRraméewottforn Bui | d
Sustai nabl e E cfortheo supportingRteenceneeptlof@a knowledgesed
economywhich statedi Sci ence, Technol ogy aetahonmicmmovati on
soci al (008 @ feosostlis initative an Innovation Taskforce was established to
examinehow besto position Irelandasaimi nt er nat i on a.lln MarchrR@lOthd i on h
Innovation Taskforce issued a report on its work in this area. One of the key policy areas
covered by therepomic | uded the need for a regulatory e
report stated that:

AWe must ensure that regulation, where in

without being overly burdensome on business. We must also look at ways that

regulaion (e.g. in the clean tech sector) can actually serve to encourage investment.

Reform must be achieved through dialogue between the regulatory authorities,

Government Departments and the enterprises operating in the sector. We must strike

the right balane between business advancement and control, and establish a

regul atory environme(@dwen 200tpg7i s o6f it for p

In September 2010 the Irish Department for EntsepiTrade and Innovation announced the
membership of a neWw h i-lgvel group to work on a five year prioritisation plan for
Government invest ment withnakmmwledgebased ecanomdy. ' s mar t
The aim ofthis group is to develop priorigreas of focus forikh research. The resultstbfs

initiative are yet to be released/published.

Agriculture biotechnology clearly fits within the remit dietknowledgebased economy

(Bevan and Franssen, 20061 addition, at an EU level advances in plant science and
agricultural biotechnology have been previously identified as important in ensuring a healthy,
safe and sufficient food anddd supply, meeting the challenge of achieving sustainable

agriculture, enhanced forestry and landscape systems, developing green products and

60



Improving competitiveness and consumer ch@ii@opean Commission, 2004The Irish
Advisory Science Council (established under Irish Government legislation in April 2005) in its
Strategy for Science, TecHagy and Innovation (20062013)declared that a main priority
for its seven year strategy is to build a knowledge economy in théoagrsectorThe
strategy identified the importance of building a capability in thelaigtechnology arena in
order toassess, harness and adopt new technological innovatidrstated
Apotential areas for application include ar
forestry and wood chain and other nfood crops, as well as risk evaluation of GMOs
and their impliations for agrifood. A strong base in bio and nanotechnologies is vital to
building and profiting from the bie ¢ o n dlIrish Advisory Science Council, 2005,

p61).

In February 2010 the Irish Government, under the auspices of the Department of Minister for
Agriculture, Fisheries & &od, announced an initiativet o d r a w-temmgstragegyffoo n g
theagrif ood, f or est r y .Agpdrofthissnitiaiveia eosnmitee wdso r s 0
established and public consultations were held. In July, 2010 the committee produced a report
entitedd6 Fo od Ha r whelscontao2ed ZD0 recommendations outlikeg targets

and objectives for the Irish agood sector to reach by 202Brady, 201). From a plant
science/plant biotechnology perspective thesepobcommendations include the following

elements

T ARel evant state agenci es s hoaidndhef oster pr

adoption of emerging technologiesandplt br eedi ng. 0

T AWith the aim of ensuring the competitive
should monitor and appraise policy, trade and commercial developments at EU and
other relevant levelwith respect to the use of existing and emergioignologies in

areassuchabi ot echnol ogy and genetically modi fi
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T ATeagasc shoul d ndmopartial reseasch grogranpnenahe issles a
of GM crop cultivation to plicy makers, tillage farmergnd the general public, in
order that reland can engage in scientifiiscussions on new crop technaksgand
be to the forefront akechnology should EU policy on GM crop cultivation alter and

broader acceptance of the merits®@M t echnol ogy emerge. 0

T AGrowers should place a greater emphasis
grown, with greater consideration given to beans, peas, oilseeds, biomass crops etc. to

i ncrease overall returns per hectare. o

T ADAFF s houlfadrumcobrelevamtrstakelelders including tillage farmers, pig
producers and pig processors to investigate potential economies and efficiencies that

could be achieved through enhanced cooper

T Al ndustry needs theimpactgféhanew U pesticddp regulatiornfs o r
to ensure the sustainability of c¢crop prod

1 fAResearch should be undertaken into high value areas such as biopharmaceuticals,
bi oplastics and bioremediati ono.

The aboveextracts fronthe Food Harvest 202@eportindicatethat the Irish Government
recognises the impamce of planbiotechnology anttas not ruled out the use @M cropsin

the future.
With theback drop of thigieneral innovation policy conteasoutlined abovgthe Irish

Goveanments approach to GM technology between 1974 and 20lioedne explored to

examine key drivers and issues.
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2.42 GMpolicy and Requlatory Approach

Ireland has yetio growGM crops on a commercial basisdathe debate that surrounds the
issue of GMcrops has become highly polarised, making it increasingly diffiouthe public
and decision makets decipher scientific fact from speculation and conjediMeade and
Mullins, 2005. Onachronological basjgour clear phases regardi@MO policy
developmenin Irelard have been identified by this research (see Figi&and 214 below)

Phase 1: Initial Policy and Regulatory Development Stage

First initiatives in GM policy development in Ireland date back to 1@en the Irish
Government 6 s De p aestedtle Medical ResddrehaCoundil torepayt any
recombinant DNA (rDNA) research in Ireland. The Medical Research Council established an
expert committee which was then broadened in 1977 to include representatives of the National
Science Council and thegficulture Institute. At the same tintke Royal Irish Academy set

up a committee to provide advice regarding scientific, medical, legal and political issues
relating to recombinant DNgMcGloughlin, 2000. However, prior to thereation ofthe

above groupghe first experimental procedures involving rDNA were alreadiydo@pproved

and carried ot in Trinity College Dublin thalhad set up itewn institutional rDNA Review
Committee based on similar committees operating in US research centers at the time
(Personal Communication McConnell, 2008 1981, after the 1980 EU Council

recommendation that member states should have a national authority overseeing and
managing notifications of recombinant DNA, a National rDe&mmittee replaced both the
Medi cal Research Council and the Royal Il ri sh
Committee consisted of a chairperson and 14 members who included officials from various
Government departments (Agriculture, Health and Lahdloe) National Drugs Advisory

board, the Agriculture Institute, and the National Board for Science and Techriolgy.

included research experts from universities and representatives from trade unions and the
Confederation of Irish industigMcGloughlin, 20@).

In 1991 as a result of EU Directives 90/220 and 90/89Department of Environment was
selected as the national competent authority regarding the use of GMOs in Ireland until
regulations in 1994 (S.1. No 345 of 1994) nominated the Environmerttidddon Agency
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(EPA) competent authority to administer GMO regulations from January 1, 1995. Also in
1995 a twelve member Advisory Committee on GMOs was established under the auspices of
the EPA. The Advisory committee consisted of both Government arGavernment

organiations and each committee serfeda term of three years. This advig@mommittee

still exists today.
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Figure 2.13 Phase 1 of policy and regulatory development in Ireland pertaining tacehb
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Figure 2.14 Phase 2, Phase 3 and Phase 4 of Irish GMO policy development20996
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From 1996 onwardshe Irish legislative framework for GM crops (see Table 1) has been

primarily developed based on EU derived direction. However, from a biopolicy perspective, it

has been previously noted that GM policy development in Ireland has been far from

straightforwardMotherway, 1999 Ower the past number of years this observation has proven

to be correctas the only consistency has been the presence of policy inconsistency. In

examining the key policy events in Ireland between 1996 and 2ti$ork aims to

illuminatethe policy drives and dynamicthat have existed.
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Table 2.1:Current Irish legislative framework for GM crops/products

GM lIssue

Competent

Authority

Policy

Irish Legislation

EU Legqislation

Environment

Environmental

Protection Agency

Department of
Environment,
Heritage and Local

Government

Genetically Modified
Organisms
(Contained Use)
Regulations 2001 ,

S.I. No. 73 of 2001
Genetically Modified
Organisms

(Deliberate Release)

Regulations 2003,
S.I. No. 500 of 2003
Genetically Modified
Organisms
(Transboundary

Movenent)

Regulations 2004,
S.1. No. 54 of 2004

EU Directive
98/81/EC
amending

Directive

90/219/EEC
Directive
2001/18/EC

Commission

Regulation No.
1946/2003

Food Safety

Food Safety

Department of

Regulation (EC)

Registration

Agriculture,

Agriculture,

(Proprietary Rights)

and Labelling | Authority of Health and No 1829/2003
Ireland Children Commission
Regulation
641/2004
Directive 2000/13/
EC
Traceability | Food Safety Department of Regulation(EC)
Authority of Health and 1830/2003
Ireland Children Commission
Regulation
65/2004
Variety Department of Department of Plant Varieties
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Fisheries and Food Fisheries and Food Act, 1998

Animal feed | Department of Department of Regulation (EC)
Agriculture, Agriculture, No 189/2003

Fisheries and Food Fisheries and Food

Source: Environmental Protection Agency Ireland, personal communic20d9

Key policy events in Ireland between 1926811

As outlined in Figure A4there are several key events that occur in Irish GidIzy from
1996 to 2011hat can be dided in three distinct phases.

Phase 2: Managing the risks in vivo

1996:In December 1996, Monsanto applied to the Irish EPA to carry out experimental field
trials of the glyphosate tolerant GM sugar b&sité vulgari3. The public was given three

weels to respond to the notification, and the EPA received 189 representations (of these,
approximately two thirds were reproductions of similar tef&therway, 1999 In May

1997, the EPA granted permission tomdanto to test the GM sugar beet for a period of four
years; three years for growing purposes and one year for monitoring of test sites after growing
(the glyphosate tolerant GM sugar beet was subsequently sown on May1@07, May 14

in 1998 and 14 April in 1999) (Mitchell, 2000.

1997:0n April 27, 1997, weeks before an Irish general election, Fianna Fail (Ireland largest

political party), then in opposition but wheerethe main party in the 2062011lIrish

gove nment, issued a pr ess smasserperinadt, daensdc rviobw end
toputinplaced mor at ori um on the release of geneti c:
environment and on the marketing of any foods which contain any geneticallyeghodifi

i ngredient, or which was produce(dalshandng any
Dempsey, 1997, p1

Also in April, 1997 Genetic Concern, an a@@M pressure group was establislelrt,
2002. In and around Augustl, 1997 the first GM sugar beet field trial in Ireland was

68



destroyed by a group called the Gaelic Earth Liberation R@Bullivan, 1997. During the
three yeas of GM sugar beet field trials in Ireland a total of six attacks occurred at several

different locations.

1998:After entering GovernmenhiJune 1997, Fianna Fail did not act on their declared aim

to impose a moratorium on GM crops or products. Instead on August 24, 1998 the initiation of

al GMOs and t h epubicconsuitatiom precess was announced and-dapth

discussion docunm was publishe@empsey, 1998 The Opublic consul tat
a two-stage process that allowed input into the formulation of Government GMO policy under

the specific auspices of the Department of Environment and Local Government. The first stage
called for written submissions from interested members of the public. By the submission

deadline, September 30, 1998, over 200 people and organizations had ntade wri
submissiongMorris and Adley, 2001L

The second stage of the public consultation process allowed fordatywdebate held on May

25, 1999 and June 3, 1999. A panel of stakeholder representatives participlatediebate
sessions, chaired by an independent panel. The stakeholder panels consisted of two
representatives from each of three groups: industry; the academic science community; and
Non-Government Organizations (NGO)/pressure groups. These represematigahosen

from those who had responded to the advertised Government call for submissions. However,
the debate process ran into problems when, on the final day of the two day debate, the vast
majority of the NGO/pressure groups boycotted the event. Nlessthe independent

charing panel continued its work asdibmitted itfinal report and conclusions to the Minister

for the Environment on July 28999.

During 1998, Clare Watson, a member of the Irish-@Mi pressure group Genetic Concern,

soughta judicial review of the Irish EPAs decision to grant approval for Monsanto herbicide
tolerant geneticalymo di f i ed sugar beet plan. The thrust
consents for trials to Monsantloy, ztehfiem iE PtAe shta d
eliminate risk tahe environmeni a standard she maintained existed in the Genetically

Modified Organisms Regulations (199%)aylor, 200§. However, on October 6, 1998 Justice
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O06 Sul | i v-page judgmentrgectéd&ll grounds of the legal challeg@Sullivan,
1998. Nonethelesghe case played a major role in raising the profile of the whole GM plant
debate in Irelan@iotherway,2000.

An important actor within the GM debate in Ireland came into existence when the Food Safety
Authority of Ireland (FSAI) was established under the Food Safety Authority of Ireland Act,
1998 (enacted in July 1998) which came into force Jandarj9P9. The Authority is a

statutory, independent and scietii@sed body, dedicated to protecting public health and
consumer interests in the area of food safety and hygiene. It operates under the auspices of the
Minister for Health. The FSAI has a 15 mesniScientific Committee (including a GMO sub
committee) that assists and advises its Board. Decisions relating to food safety and hygiene
take account of the latest and best scientific advice and information available. The principal
function of the Food Saty Authority of Ireland (FSAI) is to take all reasonable steps to

ensure that food produced, distributed or marketed in the State meets the highest standards of
food safety and hygiene reasonably available and to ensure that food complies with legal

requrements, or where appropriate with recognised codes of good practice.

1999:An internal government Intddepartmental Working Group on Modern Biotechnology
was established in March 1999 to coordirateverall Irish Government positiosn modern
biotecology (including GM plant biotechnologyyhe Group was chaired by the

Department of Enterprise, Trade and Employmenari@ssistant Secretary level) and
comprised of senior officials from the Departments of Health and Children; Agriculture, Food
and Rual Development; Environment and Local Government; and a representative of the
Food Safety Authority of Ireland. Representatives of Enterprise Ireland arad Ranfe ce

opted onto the Group to assist it in its work, while an official of the Departmé&udumfation

and Science joined the Group after October (@3, 2000.

In October, 1999 the independent panel running the separate Government public consultation
on GMOs and the environment publicly issued its report. Moving away from the Fianna Fall
pre-election policy the Minister for the Environment Noel Dempsey accepged Ireland

operates a policy of transparency and scientific assessment with regard to genetically modified
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organisms, there should be no risk to health or the environment. The report clearly ruled out a
ban on crop trials in Ireland, but stressed tredrfer full labelling of GM foods. It also
warnedthatif Ireland rejects or ignores biotechnology, it will not remain attractive to

investors in higktech industries or competitive in food product{@oleman, 199p The

outcome of the public consultation weaecepted as Irish Government poliejowever the

Irish Government referred a number of specific policy issues to theDetgartmental Group

on Modern Biotechnolgy established earlier in 1999. These referred issues included the
dissemination and coordination of information on genetic engineering, the case for a
biotechnology ethics committee, and future policy and administrative coordination of genetic
engineeringO6 Donnel)l , 1999b

Also established in 1999asgSafefoodan organisatiomesponsible fortte promotion of food
safety across the whole island of Ireland. It was craat@899 under the terms of the British
Irish Agreement Act 1999 and the Noi®touth Ceoperation (Implementation

Bodies) Northerrreland Order 1999

2000:T he Go v er n-Departtnéntal Groaptoe Modern Biotechnology issued its final
report on November 20, 2000 which made recommendations on the coordinated inter
departmental government positions on a wide range of issuesdrtédahe development of

modern biotechnolog¢Cox, 2000 (reproduced hereerbatimwith my commentary ifold).

The Group's main recommendations included the following:
A Il'reland should take a positive but prec
and in international forums, which acknowledges the potential benefited#m
biotechnology while maintaining a fundamental commitment to human safety and

environmental sustainability;

A Ilrish field trials of GM crops should ¢

legislation and with the conditions laid down by the EPA;

A Ddépartment of Agriculture, Food, and Rural Development should, in consultation
with the Environmental Protection Agency, draw up detailed protocols governing the

management of GM crops in field trials;
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A the Department of Ag topmentshouldrirecpopafatiomd , an
with other bodies, devise a program for the managed development of GM crops that
would provide for a phased, monitored progression to full commercial cultivation;

(never published)

A the Irish St at e natedlsilre adtional yeferesnbedabdradoryb e d e
for the detection of GM materials in foods and other products;

A in the interests of transparency and pu
matter of standard practice, make available the fullest geseflormation on the

applications for release and marketing approvals of GMOs;

A a national bi otechnol ogy ethics commit:Ht
of the Royal Irish Academy to consider the ethical issues raised by biotechnology in an

informed and dispassionate way;

A independent genetic research should be
GMOs, giving consideration to distinctive Irish climatic and geological condit{oos;

field trials were completed)

A new ways ogubli¢ abdutdiotechnology, itshexdsting and potential
benefits, and the possible risks to health and the environment should be devised and
deployed: A central Government Web site should be established that provides a broad
range of relevant, ufp-date hformation in a manner readily accessible to the public;

(never carried out)

A - new means of promoting public consultat
biotechnology should be developed and pilotedyer carried out) and

At h éephartmiergat Grouphould be permanently supported to ensure that the
Government has an integrated view of the full range of relevant issues, and the Group
should be expanded to include representatives of the Environmental Protection
Agency; the Food Safety Promotion Boaféagasc; and the Department of Arts,
Heritage, Gaeltacht, and the Islarfdsever carried out).
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The report also stated that
"in Britain in particular, there have been no shortage of instances in which
newspaped some of which have a sizable readershifireland]d have misled
rather than informed the public about genetic modification. Distorted presentations of
the facts, lurid accounts of "Frankenstein foods', have been commonplace in the
treatment of the issue in the masiculation newspapefqpg. 97).

The second interesting acknowledgment is that the Irish government has officially underlined
the role the organic movement has played in the campaign against GM crops and foods. The
report also points out that the organic movement has much to ghis opposition, which is
reflected in the report's comments that
"Representatives of the organic farming and food sector have also been prominent in
the campaign against GM crops and foodsé.
genetic modificatiofas given organic producers an opportunity to draw attention to

the merits of their own producéjg. 103).

The Irish Government concludes that, even if they accept the concerns of organic farmers
regarding possible gene transfer, they "see no reasofappsoved GM crops] cannot form

part, with organic farming, of a broad mix of crop types and farming practices" (pd.0403

2001 The antitGM pressure group Genetic Concern disbanded and GM sugar beet trials
ended.

Phase 3: Maturing Regulatory Stag

2003:In August 2003, the Irish Department of Agriculture and Food established a Working
Group to examine the issues relating to the growing of GM crops in Ireland and to develop
proposals for a national strategy and best practices for the coexistédlgkadps with non

GM crops. Speci ficall y, oiddntdy aWdevalkaterisgues@ando up 6 s
implications for crop production in Irelartdat will arise from the cultivation of GM crops

andto develop proposals for a national strategy aest practices to ensure tb@existence of

genetically modified crops with conventional and organic farmiing. Working Group
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endeavored to ensure that the coexistence measures recommended for Ireland were arrived at
in a transparent manner where intesésdm a wide selection of stakeholders (farming
organisations, environmental groups, organic industry, seed trade, the biotech industry and

consumers) were balanced equitably.

In 2003 the Irish Government passed legislation to enact the requiremettDafective

01/18 into Irish law. As a result the Genetically Modified Organisms (Deliberate Release)
Regulations 2008Mlinister for the Environment Heritage and Local Government, P63 e

into force on Mvember 1, 2003 in Irelandlso in 2003 a new antsMO pressure group, the

0GM Free Ireland Networké, was established.

2004:The Irish Government enacted regulations pertaining to the transboundary Movement of
GMOs (Genetically Modified Organisms [Transinolary Movement] Regulations 2004, S.I.

No. 54 of 2004) in February 20@Minister for the Environment Heritage and Local

Government, 2004 These Regulations gave effect to Regulation No. 1946/2003 of the
European Parliament and of the Council of 15 July 2003 on transboundary movements of
genetically modified organisms. The Regulations detailed the obligations placed on exporters
to ensure that all relevant requirements in relation to the transboundagyneioivof a GMO
intended for deliberate release are fulfilled. The Environmental Protection Agency, as
competent authority, was empowered to give directions to an exporter as it sees fit. The EPA

is also designated as the focal point for the purpose® @lhRegulations.

2005:0n 7 December 2005 t-éxistenterReporhof @bovopsrwitme nt 6 s
nonGM crops was released for public comm@bwney, 2005 The 144 page report had

several key recommendations included pertaining to the mandatory and voluntary

arrangements that the working group considered best to meet the objective of implgmentin
coexistence measures. The memutlined a mix of mandatory measures require that they be

given legal status, with voluntary measures should be specified in a Code of Good Farming

Practice.
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2006:0n January 13, 2006 BASHant Science GmbH (Germarggbmitted a notification

for consent to the Irish Environment Protection Agency (B/IE/06/01) for the deliberate release
of GM potato lines (resistant to late potato blight) into the environment for purposes other than
for placing on the markéMcLoughlin, 2006. In May 2006 the Environmental Protection

Agency granted consent to BASF, subject to specified conditions, to conduct the field trials
until 2010(McLoughlin, 200§. However theseBASF GM potatotrials were never proceeded
with.

Phase 4: Political Realignment Stage

2007:The I rish Government policy entering the e
but precautionarydo prauwss.TenseaS d paiay melatienard GM
delivery while inGovernment provided the basis fars approach. After the election Fianna

Fail invited the Green Party to join them to form a coalition Government. As a result of

Program for Government disgsions the resulting vague policyitcSee k t o negot i at
establishment of an Alteland GMF r e e Rbearrebal, 2007, p.2Pwas agreed upon.

This policy, which sets aside previous Government policy developed via consultations and

came about without any public or stakehol der
Minister Mary Coughlan has since clarified that this wording did not mean a definite policy

had been decidagpon (Irish Farmers Journal, September 22, 2007). Fudtiding to the

policy confusion Minister of State at the Irish Department of Agriculture and Food, Trevor
Sargent, has dramatically redefined 6GM Free
banning i mported GM f eedn6,4007).i sh Far mers Jou

In July 2007, a screening Regulatory Impact Analysis (RIA) related to proposed legislation to
transpose the EU Environmental Liability Directive (Directive 2004/35/EC of 21 April 2004)
into Irish law was published by the Department of theit®&mment, Heritage and Local
Government for public comme(@OE, 2007. No comments pertaining to GMOs were

received by the Irish Government during the public comment pépode, 2008ph. However,

when the daft Bill was released in July 2008r public commentafter the Green Party had
joined the coalition Government) major changes were included relating to GMOs . For

example, operators would normally be exempt from liability for environmental damage when
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the operator demonstrates that the damage was caused by activity/emission expressly
authorised by a regulatory authority (i.e. '‘permit' defence). However, the revised proposed
Irish Bill included wording that would not allow the use of genetically modiiggnisms

(GMOs) for cultivation (including field trials) to be exempt from liability via the permit

defence. Similarlyunder the EU Environmental Liability Directive operators are exempt from
liability where the operator demonstrates that the activitig®&on was not considered likely

to cause environmental damage according to the state of scientific and technical knowledge at
the time i.e. 'stateof-the-art' defence Again, the proposed lIrish legislation included an
exception to thislefenceor the ug of genetically modified organisms (GMOSs) for cultivatio
(including field trials). GM@Q were the only technology type exempted in such a manner.
Moreover, the justification for this special approach in the case of GMOs provided by the Irish
Governmentvas that there wasconcern amongst some members of the scientific community
and the public in general, especially in relation to environmental risks arising from the
cultivation of these products(DOE, 2008a, para. 45No specific evidence or supporting
documentatioffior this statement was providethe Irish Environmental Liability Bill has yet

to published and considered in the Irish Parliaments (planned to be tabled in the Irish
Parliament before the end of 2020gan, 2012

2009:0n October 10, 2009 a Renewed Program for Government was published by the parties

i n | r el anGbeeemmeantdaplovide the political basis of Government action until
2012(Cowen and Gormley2009. There were two sections pertaining to GM crop/food

policy included. Firstthere was a statement that the Irish Government interidslite c | ar e t h e
Republic of relanda GMFr ee Zone, free from t.Becondlyl ti vat.
the Iridh Government aims to introducdéiav o | u n t-Faee lpgo eMise ill relevant

product labelling and advertising, similartosac heme recentl y i.ntroduce:

2010:The Irish Government launched a major initiative to draw up a meti#um stratgy
for the agrifood, forestry and fisheries sectors on February 16, 2010. Erfled Harvest
2020, the strategy was to specifically ensure that thefagd, forestry and fisheries sectors
were seen to be an integral part of the 'Smart Economy' dnel fatrefront of this country's

exportled economic recovery. On July 19, 2010 the Government launcheobidsHarvest
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2020report which contained over 200 specific recommenda(Bredy, 201(. As outlined
above, the recommendation rel ati ngRestaringGM t ec
Competitiveness and st at ed:

i T e a g a & contkde doprovide an impartial research programme on the issues

of GM crop cultivation to policy makers, tillage farmers, and the general public, in

order that Ireland can engage in scientific discussions on new crop technologies and

be to the forefrot of technology should EU policy on GM crop cultivation alter and

broader acceptance of the(p®Merits of GM te

Inadditonanot her recommendation i n tResarchame sect
should be undertaken into highlva areas such as biopharmaceuticals, bioplastics and
bi oreme@édxmrti ono

2011:In February, 2011, after a general election, there was a change of Government in
Ireland. Neither Fianna Fail, nor the Green party are currently part of the new Goverhment
date, there has been no expressed new policy issued by the new GoveegarelingGM
cropsand the issue was not part of the new Program for Government negotiated by the

incoming coalition parties.

2.43 Discussion:

To better understand the polipyocess that has occurred in Ireladroundingnodernplant
biotechnologyan analysis will be offereit examinethe policy dynamicghat have occurred
and to define thpatterns of policy change over tir{teese can bgradual and incremental,
sudden ad episodic, or some combination of the patterhs$ clear that over the last 15
years (broken down into four phases) the 1ri
direction on several occasions. These changes occurrediesemelative political staftity

(i.e. while under the sanT@oiseactiPrime Minister]and senior Cabinet Ministers remained
constant and relative prosperity during the Celtic Tiger years (i.e. relative abundance of
resources)As autlined inFigure 2.15a number oflevelopmentsccurred that can illuminate
the policy dynamics at playiirst, thetransition from thenoratorium proposeth 1997to the
Opositive but pfrr@ebasedon publiaconsdtatipns &nd anynter
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department working group repo8econdin 20, coexistence recommendations where

developed as a result of considerable stakeholder impid, in mid-2007 Government

policy was for Ireland to be a AGM freee zone
again acceptablend theGovernment claired they &l outside the definition ofGM freed

Examining the various policy positions and initiatives over this period of political stability
demonstratebow evena first world countryandan aspiring leader in knowledge based

economy struggled to fina stable policy position on the issue of &god GM products. In

Il relanddés case, policy has ranged from a pro
public-consultation process changibgckto a GM free policy which has since allowed

exceptios for GM feed products.

Figure 2.155: GM Crop Policy Flow in Ireland from Positive to Negative from 1997 to 2010
Negative Positive

wu

moratorium on the release of
genetically modified organisms into the
environment and on the marketing of
any foods which contain any genetically
modified ingredient, or which was #
produced using any genetically modified
organism.”

“Ireland should take a positive
but precautionary approach to
GM issues......

Irish field trials of GM crops

should continue”
November 20, 2000

(Fianna Fail, Press Release, 26 April 1997).

“Seek to negotiate the establishment of an
All-Ireland GM-Free Zone”.

Irish Program for Government June 2007 3 3
: Teagasc should continue to provide

an impartial research programme
on the issues of GM crop

cultivation to policy makers.
July 19, 2010
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To developan assessment of modern plant biotechnology policy in Iretmverakey

questions canow be answeredjamely:

Q1.What drivers were key contributors to changes within the European plant biotechnology
policy arena when they occurred? From what domain did these factors originate?

Al. In Ireland policy drivers werfom various sources with most beiagdogenas to the
system. They include

1 Political drivers: endogenous

In 1997, just prior to a general election a politically driven policy was made to

ban GM food by an incoming political party.

In 2007, as a result of an election and the subsequent coaktjotiations

with the Green Party (during which their support for the coalition was
required), it was decided to decl are |
zonebo.

1 EU Legal drivers: exogenous

EU law prevented Ireland from banning GM field trials or feod was used as
a reason why the Government could not act on either their 19%quteon
policy nor fulfil the 2007 policy inte

1 Feed industry as a driveendogenous

The Irish feed industry has been active to mitigatgpsals to ban GM feed as
envisaged by Green Party policy in 2007.

1 Irish Government working groups as drivers: endogenous

Three Irish Government working groups played roles in policy development on
GM plants. These included the 1999, Chairing Panel foN#t®nal Public
Consultation on Genetically Modified Organisms and the Environment, the
1999 InterDepartmental Working Group on Modern Biotechnology, and the
20104&-00d Harvest 20Zigroups.

Q2: What was the role and relevance of the scipatiey inteface in the policy change

process in terms of producing evidence?
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A2: The drivers and the dynamic of policy change within the Irish plant biotechnology arena
relied on the scienegolicy interface only to minor extent.

Q3. Do the observed patterns ofipp change in this system align with common models of
change?

A3. Policy change within the Irish plant biotechnology arena has proceeded according to a
punctuated equilibrium model in that several sharp rapid shifts in gay beendentified

rather han policy following a route of gradual evolution.

2.5Mapping plant biotechnology risk management policytime EU

As Ireland is a member state of the European Union and is subject to its directives and
regulations in regards to products of moderndaibhology any policy analysis of Irish policy

must examine EU policy as the two are so interdependent upon each other. The debate in the
European Union over the release of genetically modified (GM) crops and the use of GM
agriculture products has beengwing for over a decade. Attempts to explain the European
Uni onés and their member statesd approach to
products have been numerd&ylvie Bonny, 2003Bernauer and Meins, 200Bevidow et

al., 2005 Murphy et al, 2006 Janket al, 2005 Wager and McHughen, 2018lcHughen,

2007a McHughen, 20070 They include suggestions that Europeans care more about the
natural environment, have less trust in their food safety regulators than do Americans, the
existence of a different European redaship with food and failed public communication

efforts are to name just two

Clearly no simple explanation exists considering the numerous variables at play including a
countryodés cul tural background, speandfic coun
Austria as outlind by Spok(Spdket al, 2009), the political interplay and relationships

between specific member states andgxisting relationships/agreements with #eld

member states who may pro@uGM products, etc. Consequentlysetofi c o mp | e x
entanglements among knove d ge, techni cal C a p @dsandffi 200ba, p ol i
p290 can said to be at plagociocultural systems and technological systems interact in

enormously complex ways and multiple factors (regoatcommunication and culture) must
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be taken into account in trying to explain the dynamics of technology addptiorejection
(Bauer and Gaskell, 20D3s is the case with GM crop technology in the EU.

Introduction to EU GM policy:

Overthe last 20 years the EUhkargely failed to create a stable regulatory and policy

environment regarding GM crops and their products that is efficient, predicable, accountable,
inter-jurisdictionallyaligned and durable. Thissectbraey s out t he EUGs past
pathwa regarding GM crops, critically assesses the science/policy interface base at key points
and examines some of the key lessons learned as the EU moves forward into its next phase of
GM governance. It isuggestd hereirthat due to the lack of a balanceshparative approach

to risk assessment, which could incladlecrop varieties produced by Gbft other

approaches t he EUOG6s regul atory framework may be ¢
risks in the face of public perceptions, perceptions thatagely manifest as public opinion.

However, in terms of policy coherence, such regulatory policies are likely to be to the

detri ment of the EUOG6s a mibasedieapnosy by 2040, whicho cr e a
the EU member states agreed to in the Lishgenda(Rodrigwes, 2003 It is certainly true

that the strict regulatory requirements and the largely negative attitude engendered towards

GM crops within the EU have affected applied plant research within the EU. Many biotech
companies, EU university field trial remehers and the agricultural industry have shifted their
research enterprises outside the EU to North America and Asia and now favour foreign direct

R&D investments regarding agricultural biotechnology in-Bhlocations a move that also

has knockon detimental effects for fundaméad research that is the basis frarhich all

applied research innovations are derivkdecent examplés the January 16, 2012 decision

by BASF to relocate its plant science division to the (LL&ursen, 201Q

Historic Review of the EU GM Crop Requlatory Framework

The EU has a long history in itegulatory approach to the technologyr@fNA and its
applicationgsee Chapter 1Building on Gallowetaldé anal ysi s of the EU®6Ss
in the area of biotechnolodfpurantet al,, 1999 five regulatory policy phases can be
identified along the EU GM crogegulatory policy pathway, namely:

1. Nortlegislation period (197-3983)
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Reorganisation period (198D86)
First legislation period (1986991)
Second legislation period (192901)
Third legislation period (2002 today)

o bk~ 0N

1. Nonlegislation period (197383)

Regulation in the European Union pertaining to the use of rDNA stems from the early 1970s.

In July 1974, resulting fr oBergethleloM)Beer g | et t e
United Kingdom establistd a Committee (the Ashby Working Party) to advise on whether

rDNA research should proceed in the UK. In December 1974, the Ashby Working party
recommended that such research should continue, provided adequate safeguards were put in
place (HMSO, 1974). Byeporting so promptly, the concepts developed by the Ashby

Working Party were used by UK scientists and other scientists during the February 1975

Asilomer conference in the USA. In 1978 the European Commission proposed an approach to
research on rDNAhatwould have required statutory notification and authorisation by

national authorities for all activities involving recombinant DNA&. European Commission

Proposal for a Council Directive establishing Safety Measures against the Conjectural Risks
associagd with recombinant DNA Work C301/57 1978)(Fredrickson, 200IRamjoue,

2007, Cantley, 199h In this document the definition of rDNA work was identical to that of
Afgenetic manipulationodo in the UK regul ations
(Regulations on Genetic Manipulatiorsl 1978 No.752). It is notable that the proposed

approach was later replaced by a+bamding Council Recommendatio@guncil

Recommendation 82/472/EEC of 30 June 1982 concerning the registration of work involving
recombinantleoxyribonucleic acid (DNA). Official Jonal, L 213, pp. 1p This
recommendati on, which was based on the US an
desire of the Commission to avoid fixed statutory controls, simply asked EU member states to

adopt laws, regulations and administrative pravisis r equi ri ng onotifica

Aaut horizationso (Cantleg,dd)r.y out r DNA wor Kk
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2. Reorganisation period (198386)
In October 1983, a European Commission communication (COM (83)672) addressed the

regulations of biotechnology under the following three headings:

1 Dbiological safety

1 the consumer and the bindustry

1 the regulation of products and their free circulation.

At that time there was c¢l| earendumetegulatory by t he C

provision to maintain rational standards.

Also in 1983, the OECHrst published itsRecombinant DNA Safety Consid&wasbooklet
that is now known (QECD,t198% Thits DECE dd@umerd waB a fssk 0
step in the process of harmonizing biesgfprinciples. It contained guidelines for assessing
the safety of large scale use of rDNA organisms. In thel®880s several European member
states introduced national biotechnology regulatory frameworks (e.g. Denmark was the first
European country todapt legislation specifically on rDNA, with its June 1986ne

Technology Act)

At the end of 1983, Etienne Davington, then EU Commission-Fresident and the EU
Commissioners for agriculture and internal markets, proposed the formation of a
Biotechnobgy Steering Committee (BSC) to be chaired by the Diregtreral of DG XII
(Science, Research and Development). This proposal was adopted early in 1984. In 1985,
another new body, the Biotechnology Regulation tstavice Committee (BRIC), was also
formed. It was jointly chaired by DG Il (Internal Market) and DG XI (Environment). The
aims of BRIC were formulatedter alia:
ATo ensure the coher enc enthebasisotrisk nt i fi c da
assessmenénd in particular to avoid unnecessaryplication of testing between
variouss e c t (8ehrslcand Drobnik, 2009, pl12

One of the tasks the BRIC completed was an inventory report of Coityrbiotechnology
regulationsWhile the report drawn up by BRIC highlighted the desire for a pan EU regulatory

framework, it did state that:
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ARSome States, particularly the U.K., Fran
view existing legislation as a basic requirement to whamtries might add further
requirements relevant to their particular situatibrgeographical, climatic or

r e gi @Buragean Commission, 1989, p12

3. First legislation period (1986991)
I n November 1986, t he phtotBeoEwopea Councih(€CG@M ¢ o mmu n

(86) 573) entitledA Community Framework for the Regulation of Biotechno(dggwn up by

the BRIC) put forward a more restrictive approach than had been advocated by industry or by
Member States with the greatest expergeotbiotechnology. In May 1988, when the

communication COM (88)160 was published, it contained proposals for two Council

Di r e ct i an¢he containedeuserdf genetically modified mircoorgarismand t he ot h
Afon the deliberatentebtageneovi the(Egnmodohimed
Commission Proposal for a Council Bative on the contained Use of Geneticallgdvied
Microorganisms and Proposal for a Council Directive on the deliberate Release to the
Environmentof Genetically Mbdified Organisms, COM (88)160). The 1988 proposals did

have some concessions to scientific considerations in the preamble and the explanatory

sections. However, the scope and content optbposed ectives departed from the

scientific advice of the time. Fokample, the European Molecular Biology Organisation

(EMBO) formally considered the proposed Directives and came to a unanimous opinion that:
Ai....any |l egislation should focus not on
the products generated wwitt. ...Over the last 15 years, experience has shown that
recombinant DNA methods, far from being inherently dangerous, are an important

tool both for understanding properties of life and for developing applications valuable

to humankind and the environmieEMBO strongly believes that there is no scientific
justification for additional specific legislation regulating recombinant research per se.

Any rules or legislation should only apply to the safety of products according to their
properties, ratherthamc cor di ng to the met [EMBG wused t o
1988, p4
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On May 18, 1989 sixteen European Nobel Laureates in Medicine and Chemistry wrote an

open letter to the President of the European Parliament, the EC Council and the Commission
inspport of EMBOGO6s oOprodess® amppheachhanThe EI
adopted a common position in November 1989 and the proposed Directives returned to
Parliament for second reading. When the directives were discussed at committee level in the
European Parliament there was a noticeable increase in restrictive amendments. Some
commentators felt that t h-2980sinsheEumpeant he 6 Gr ee
parliament and throughout continental Europe focused many Members of the European

Paria ment ( MERLuten stelmesiii vities of (Cantley,i c opi
1995, p522 It is likely that within this climate, support for restrictive amendments to the

proposed directives was exceptionally forthcoming. Nevertheless, the 16 EU Nobel Laureates

wrote another letter before the second Parlidmesading on February 8, 1990.

During t he Paayrsdssioaim&99Q where thadxives were voted on, there

was also a narrow defeat of an amendment proposing-gdasemoratorium on GMO field
releasegCantley, 199%h The two Drectives 90/219/EEC and 90/220/EEC were finally

adopted on April 23, 1990. Directive 90/219/EEC dealt withcontained use of GM

microorganisms, while Directive 90/220/EEC regulated the deliberate release of GMOs into

the environment within the EU, Both used the

regulatory trigger.

4. Second legislation period94922-2001)

Directive 90/220/EEMever fully achieved its primary goal of regulatory harmonization

across the EU. If compliance with rules is the foremost indicator of legitimacy, by the mid
19906s the EU GMO regul at ory dftimaaySkogstadk was b
2009. Several member states had begun using th
90/220/EEC to prevent the commercial release withair jurisdiction of certain GM

products. Directive 90/220/EEC started to be seateaply inadequate, and eventually fell

apart during the infamous so calléel factomoratorium on new authorizations. Following

declarations from twelve (of then fifteelMlember States that they were opposed to further

authorisations of GMOs, the Commission stopped putting GMOs through the authorisation
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process; hencade factomoratorium was establish€dee, 2010. Clearly, failures within the
regulatory policy system forced the EU into tHesfactomoratoriumsituation which stalled
approvals of GM productpfedominantly GM crops). These arose because of differing
concepts of risk, cultural and historiegdéments between Member States, and also the
continued r i 9Morrisdnd Adley, 2000aThus urider eemewed political
pressure and with@e factomoratorium in place, the EU once aga#turned to the legislative

process to put in place a new Directive relating to GMOs.

In June 1999, the Council of Ministers met for a marathon twleoty session in

Luxembourg to discuss the topic of GMOs. Before the meeting, European politics had become
intensified because of the EU parliamentary elections taking place that year. In addition, GM
crops had become a hot topic in the public sphere due to the extensive media reporting of the
infamous Arpad Pusztai rat experimetisven and Pusztai, 1998nd experiments reporting

possible effects dBt pollen on Monarch butterflid.oseyet al, 1997. In fact, during the EU
Parliament election of 1999, GM crops were a topic that many MEP candidates faced on the
campaign trail. At the Council meeting in June, there was a Fspaisored declation

calling for a moratorium on all GMO approvals. A British Department of Environment
spokeswoman accused the French of playing politics with the issue. She was cited as saying
AThe French Minister made it cl| eanumtWhar e wa
they were putting f or walAndn, M39spl a espende,ithei cal de
French position could be construed as biopolitical posthtagris and Adley, 2000a

During the Council of Ministers meeting, it emerged that there were actually two separate
substantial declarations. The first statement askeddh&@ssion to:

A. .. without del abpellinyartraceabilitylofeGMOseandsGMOi n g |
derived products and state that, pending the adoption of such rules, in accordance with

preventive and precautionary principles, they will take steps to have any new

authorisations to allow for growing and placingo t he mar k €Tritti,s u s pende

1999, pj.
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The member state signatories included France, Greece, Italy, Denmark and Luxeifiv®urg.
second declaration requested that it would
A...not authorise the placing on the mark

thereisnoadversef f ect on t he envi r(bidgment and hum

This was signed by Austria, Belgium, Finland, Sweden, Germany, Spain and the Netherlands.
Interestingly, Briain, Ireland, and Portugal did ingign any of the above declarations.
Eventually, the Envonment Ministers agreed that there was no legal basis for a moratorium.
They also agreed on proposals that included:
1 Postmarketing monitoring of GM crops
New risk assessment rules
Phasing out of the use of antibiotic marker genes

1

1

1 Formal bioethics studies

1 Examination of the liability clause; and
1

Increased public input and information.

The meeting highlighted the deep political divisions within the EU on the issue of GM crops.
Not only were there divisions between Member States, but also there were aisider
differences on the issue between the institutions of the EU, namely the Council, the European

Parliament and the European Commission.

During this periodthe biopolitical issues faced by policy makers at the science/policy

interface became very ewdt. One such example was a speech to the EU Parliament by
Commissioner Margot Wallstrom during the consideration of the new Dieeth her

address she stated:

il am also fully aware of the political [
the prgposed amendments. It is clear that antibiotic marker genes need to be phased

out and be replaced with alternatives as soon as practically possible. A-phtise

already foreseen in the common position. The Commission agrees to strengthen this

political me s s a(§esston Document AB083, 2000p5).
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Yet she simultaneously flipped between the two sides of the science/policy interface when she
added in the same speech that:
AAt t he mo mecrrrtific evidenceghatials GM®af this type (i.e.
containing antibiotic resistance marker genes) present adverse effects to human health
and the environment. Instead we should continue to carry out a comprehensive case by

case ris@hdanal ysi so

While the amendments that would have banned such GM@sdimately were rejected, it was
decided that the year 2005 should be the def
contain antibiotic resistance marker genes rather than phasing them out progressively. Itis
noteworthy that an EU funded review syuglibsequently published in 2007 stated:

AOur conclusion, supported by numerous st

some of the very parties that have taken a position against the use of antibiotic

selectable marker gene systems, is that theme s&ientific basiso argue against the

use and presence of selectabl e ([RamedsEr gen

et al, 2007, p 26}

The new égislation, Directive 01/18, was exceptionally difficult to pass due to the entrenched
position of the EU Parliament. It was finally adopted in March, 2001 kjectsion between
the EU Council and Parliamef8haffer and Pollack, 2009

3. Third leqislation period (2001 today)

The soecalledde factomoratorium on GM approvals did not lifhtil the final outcome of the

political process that produced the nBwective 200118/EC (which took effect in 2001,

along with the later entry into force of Regulations 1829/2003, 1830/2003 and 1946/2003).

The European Commission then sent to ten Member States a Iéitenbfs e en demeur e
because it was considered they had not implged Directive 2001/18/EC in time, and in

some cases proceedings were brought by the EC pursuant to Article 228hEEumopean

Court of Justice (ECJ)ee, 2010.
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Throughout this | egislative period the EUOGS
cultivation still did not function effectivgl What appeared to be the unified European stance
against GM crops was the result of a complic
views and interests through the European political institu(i@asrau, 2009 Certain Member

States have continued to invoke safeguard clauses and at the EU Council level divisions have
continuedto be indecisivehus forcing the EU Commission itself to make decisions on GM
dossiers. This situatiorevealed profound differences from country to country on the issue of

GM which translated into a major source of tension at the science/policy interface. This is not
surprising as the Member States have faced continued internal political pressuresgegard

GM crops. For example, since 2000 there have been over 70 attacks of vandalism on GM
experimental field trials across the EKuntz, 2010 which have resulted in trials of GM plant
technology being relocated outsitie EU(Meldolesi, 201.

The poltical pressure experienced internally by Member States can be very clearly observed
in three particular cases where the political manipulation of the risk assessment process has

been evident:

1. GM HT Crops:

On April 5th 2006, the EU Environment Commiseer, Stavros Dimas, at the Freedom of

Choice conference on genetically modified organism (GMGgxdstence declared: As a n
environment commissioner, | am keen to ensure that the environment is protected from

potential risks arising from the cultivatianf G MRQirmas, 200%. He further proclaimed,

Awe should notf Agmpgmreadteded woemventi onal varie
crops, particularly where similar characteristics can be introduced without genetic

mo d i f i.dkethaéraddimgofthesenddM 6édupgradedd varieties by
exposes the fact thdte current EU regulatory framework poorly covers possible

environmental risks arising from the cultivation of @M so-called upgraded crop®ne

example of currently available upgraded @Bkl varieties with similar characteristics to GM

crops are the mbicider e si st ant (HR) CLEARFIELDE crops de
Science Society of America (WSSHhitp://www.weedscience.org/paper/definitions.ptm

defines herbicide resistanceias h e i n h e r iptasttd suevibeiahdirgprpduce f a
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foll owing exposure to a dose ofThéeherbicide no
CLEARFI ELDE trait enabl es t hespectrumpegbicideded cr o
normally lethal to the crop. This trait is heritable and potdptieEdnsmissible

throughpollento adjacent crops of the same species and progenitor in addition to weedy

relatives. This suite dfiT crop varieties have been developed using mutagenesis and/or

traditional breeding methods and contains no introduced gamaterial; as a result, they are

not considered to be@MO by the EU and thus are not covered by Directive 2001/18/EC. In

Europe, theselT crops includeice, maize, oilseed rape asdnflowers, withvheatpossibly

soon to follow. BASF has even institdta Grower Stewardship Plan, to help mitigate the
environmental risks that they feel could exist. €aal state that:

i Management -resistantiweedsbandoyénd fow from crops to weeds are issues that
must be considered with the developmenngfleerbicideresistant crop. Thus, extensive
stewardship programs have been developed to
c r o(padet al, 2005, p24h

It is interesting to note that four of the five authors of this publication are BASF scientists,
Currently, BASF has the largest portfolio of RGM herbicideresistant (HR) traits in the

world and they believe that the potential sa
excess of (Mo&i§ Q00 | | i on

A simple, albeit technocratic, definition of
times the consequence, or | eVkmhmeaéndi mpact, s

Hassenzahl, 2001Consequently, there are three basic questions of risk asse$Sommtret
al., 2003: what can go wrong (i.environmental concerns or harrhpw profable is it that

harm will occurand what are the consequences of that harm happening?

Some of the environmental concerns raised by European commentators regdditig G

crops include:

Athe appearance of superweeds as a result of genéWeik 2005;
Athe fertilization of the sympatric compatible wild relati{®evoset al, 2004;

Aspatial and temporal dispersal of seeds: oilseed rape might lead to feral oilseed rape
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populations outside theropped areas and oilseed rape volunteers in subsequent crops
rotation(Devoset al, 2009;
Aeffects on wildlife biodiversityDaleet al, 2003; anc

Apotential irreversibility of any negative impéeteweret al, 2009.

Such environmental risks have been summarized well in several other publi(¢d&tkoy et

al., 2005 Marvier and Van Acker, 200&onneret al, 2003. These risks and the quantitative
potential for their mode of occurrencecitience and impact remain debaf€dessel, 2006

Such concerns are a result of the vagltumented scientific opinion concerning possible risks
arising from gene flow to wild relativé&ealyet al,, 2003 Waines, 2003Seefeldtet al,

1998 Hall et al, 200Q Riegeret al, 2002 Wolfenbarger and Phifer, 2008ails and Morley,
2005, although a considable number of studies have focused only on GM crops when
examining environmental gene flow concefHsils and Morley, 20055tewartet al, 2003
Ammitzbgll et al, 2005 Krayer von Krausgt al, 2004 Chapman and Burke, 2006n fact

as pointed out by BrHBableet al, some of the possible gene floelated environment risks
concerningHT GMwheatt r ansgene movement (e.g. it coul d
irreversibly altethe ecosysteincontains substantial sections that can equally be applied to
nonGM HT upgradedvheat(Bralé-Bableet al, 200§. This and other articles discuss at
length the various risks associated with GVl crop gene flow but never refey nonGM
@pgradedHT crops and their gene flowsks. Nevertheles&rule-Babel,suggesgenes such

as herbicidaesistance that confer a fithess advantage to the recipient population may have
considerable impacts on population structure and dyna(Bidié-Bableet al,, 2006 Van
Ackeret al, 2009.

Even with numerous gene flow studies focusing intensely on GM crops, no scientific evidence
indicates that the process of genetic modificatpmn,se causes potential environmental risks.
Rather, it is the new phenotypic tratich as herbicide resistance, bestowed upon the crop that
carries the primary environmental risk. In missing this fact, itlveaem that the EU

Commission hashosen to ignore the obvious risks associated with upgrade@MaAT

crops that are clear apdesent but remain unregulated.
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The reasons behind such an oversight are a matter of speculation, but it is plainly evident that
by using the relevant potential direct and indirect impacts of GM crops on the environment,
outlined in Daleet al. (as appliable to herbicide resistant crops), agarative risk
assessmermomparing both GMHT and noaGM HT varieties can be producéseeTable

2.2).
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Table 22: Potential impacts of GM herbicide tolerance crops versus@bhherbicide

tolerance crops on the environment

GM HR AUpgr ad
Impact type Risk Class Examples (regulated in Non GM AR
the EU) (not. regulated
in EV)
Direct Impact Change in Persistence in | Risk possible| Risk possible
persistence or | agricultural habitat
invasiveness of (weediness);
the crop Invasiveness in
natural habitats
Direct Impact| Gene flow by Transfer of Risk possible| Risk possible
pollination to herbicideresistant
weeds and feral to weeds
plants
Indirect Reduced Development of Risk possible| Risk possible
Impact efficacy of weed| weeds resistant to
control herbicides by
evolution and
selection from
within the weed
gene pool
Indirect Effect on Effects of broad | Risk possible| Risk possible
Impact wildlife spectrum herbicide
biodiversity
Indirect Effect on soil | Change in herbicid¢ Risk possible| Risk possible
Impact and water use;
Change in soil
cultivation

Source: adapted frorfDale et al,, 2002
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From an environmental concern perspectiahle2.2 demonstrates that there is little or no
difference between GMerived and nottsM HT crops. For equivalent traits, the technology

type chosen to obtain the expression of herbicide resistance doesaat digect bearing on

the potential environmental risks. It is not suggested that the lack of risk differential should
causeHT GM crops to forego EU regulatory oversight; however, it does suggest that, from a
policy perspective, the EU should explain wion-GM upgradedT crops are not being
subjected to some form of environmental risk assessment in accordance with the precautionary
principle and current EU policy, considering they have the same phenotypic traits as their GM
counterparts. The current garity in environmental risk assessment also leaves the EU open
to the reverse question: if n@M HT crops obtained through mutagenesis are currently
cultivated without restriction, why is there an environmental need to regulate equivalent

GM crops?

2. Germany and MON810 Maize

The German government in April 2009 suspended the cultivation of the genetically modified

maize varieties containing tiBt insectresistance trait MON810 based on alleged new data on
a potential environmental impiaaf these vaeties. However,ite German Central Committee

on Biological Safety (ZKBS) concluded on July 7, 2009 that based onaglihlle scientific
informationthe cultivation of MON810 poses no risk to the environnf&etrman Central
Committee on Biological Safety [ZKBS], 2008ubsequent analysis of the case has clearly
shown the German government selected several individual studies to justify their political U
turn while ignoring the vast ajority of research relating Bt maize expressing CrylAb
protein(Ricrochet al, 2010%;

3. Franceand MONS810 Maize

On October 31, 2007, the French government temporarily suspended the cultivationeof mai

MONB810. On December 7, 2007 the French Ministry of Ecology created a committee
composed of 34 experts (including 15 scientists) entitle@tmeité dePréfiguration pour une
HauteAutorité sur les OGM (CPHA) to examine the impact of MON810 on the emaiat.
On January 8, 2008, French President Nicolas Sarkozy stated he was willing to invoke a

safeguard measure prohibiting the cultivation of maize MON810 if the committee raised
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fiseriousdoubts concer ni ng t h(8arkezy, 2608 Tthe rext daM®& 8 1 0
CPHAOGs report was submitted to the French go
announced to the press that the CPHA had féduad number of new negati v
evidencesfo I mpact on f lao ssariowg dodibts{Sauche,22008 The

following day (January, 11 2008) twelve of the 15 CPHA scientific expestegied publicly

as the report was supposed to be only adraftanddolt ¢ o nt a iserious dogbSwor ds
nor does it qualify the n®wFebkrearyé 20408 the c evi de
French government formally suspended the authorizatidd ON810 cultivation.

Subsequently, the French Food Safety Agency (AFSSA) and the European Food Safety

Authority (EFSA) both found the claims used by French political leaders to justify the

safeguard clause had no scientific basis. Both organisatiofisnoed their earlier findings

that MON810 was safe for human consumption. The French Ministry of Ecology then justified
keeping the safeguard clause, not based on health concerns but on environmental grounds
(Ricrochet al). However, this environmental basis was again rejected by EFSA when it

renewed approval for M@810 to be used aed for cultivation on June 15, 20@FSA,

2009.Several journalists have poi-wrhendheonlyt t hat
GM crop in commercial use in France was as a result of a 2007 political agreement with

environmentalists that ensured the French nu
national environment debat eetufntfohaetiorbaGainst®d!| | e d

crops(Thréard, 2009Riviere-Wekstein, 2008 Furthermore, French Prime Minister Fgars

Fillon has admitted that the decision to start the procedure for the approval suspension of GM
maize MON810 was basedofiac o mpr omi se sealed in the &6Gren
(«Concernant les OGM, Fillon a défendu sa décision de déclencher ldymedé suspension

du mais génétiquement modifi€ MON810 en estimant qu'il s'agissait d'un «compromis scellé

dans | e AGrenel | @aighe&00B, P nvironnement 0é

More recently, political moves at high levels within the EU have indicated that the EU will
once again revisit the legislative process conogr®&M products. In mie2008, during the

French Presidency of the EU, the French Government launchedeEaupame GM working

group to draw up proposals for changes to the current authorisation process for GMOs. At the

same time, EU Commission PresidentéJd&nuel Barroso launched his own highel
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ASherpad working group to examine the GM i
the EU's 27 member states were asked to nominate a special representative to take part in this
high-level initiative. On [@2cember 4, 2008 European environment ministers at the 2912th
Environment Council meeting unanimously issued a declaration on GM that included a range
of conclusions such that environmental ldagn effects of GM crops and the effects of GM
plants on thalifferent ecosystemis the EU needed to be assesgeduncil of the European

Union 2008: Council 2912th Environment Council meeting, Brussels, 4 December 2008

http://www.consilium.europa.eu/uedocs/cms_Data/docs/pressdata/en/envir/1045@npdf

March 2, 2009 a Dutch proposal to taevironment Council was made that the choice of
whether or not to cultivate Girops should be left tmdividual membeistatesin June 2009,

the EU Commission launched an evaluation by an external contractor of the legislative
framework on GM food and feed. While not yet completed, this exercise intends to cover the
two major aspects of the current legislation: the risk assessmeémegulatory approval

process, and the associated labeling requirements. On June 24, 120@8er of Member

States (namely Austria, Bulgaria, Ireland, Greece, Cyprus, Latvia, Lithuania, Luxembourg,
Hungary, Malta, the Netherlands, Poland and Slovea@)ested that the Commission give
Member States the freedom to cultivate GM plants baséued&vant socieeconomic

as pe OnJalpl3, 2010 the EU Commission annoureg@doposal fothe addition of one
article to Directive 2001/18/EC, which wouldgpiitly allow Member States to restrict or
prohibit cultivation of GMOs on their territories. Member States could use any grounds to do
so, other than those covered by the health and environmental risk assessment of the EU
authorization process. In recenbnthsthe EU changed its regulations to allow a new
threshold of 0.1% for unapproved GM events in feed as long as the trait had been approved in
another jurisdictiorand was previously submitted for approval under the EU regulatory

framework(Viju, Yeunget al 2011).

A Basic Reqgulatory Impact Assessment

While the EU Commission has not yet officially consulted stakeholders (e.g., university
scientists) nor carried out a formal regulatory impact assessment on the proposed changes to
the GM regulatory framwork, a number of potential qualitative risks and benefits can be

identified. Any assessment is currently only cursory in nature due to the very limited
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information provided by the EU Commission in their proposal. Based on such scant
informationthe propsed amendments carry the following qualitative risks:
Market/Economy risks:

A. An inefficient, unstable and fractured market for GM seeds in the EU based on a
myriad of interjurisdictionally unaligned GM cultivation approval regulations
amongst Member Stagedue to the fact Member States could apply very different
sociceconomic aspects to their respective cultivation regulations that could shift and

change over time;

Political risks:
B. Those wanting to establish GM free Regions envisage such regions &sfineboth
GM commerci al cultivation and GM research

new proposals currently only cite/apply to commercial cultivation.

Legal risks:

C. There is a risk that the European Court of Justice (ECJ) might be requested to
determine the proportionality of the adopted regulation and it seems unlikely that
absolute measures such as total bans on cultivation based cecmoionic grounds
would pass the test of EU law conformity.

D. Member States may encounter conflicts betweerotiligations stemming from WTO
law and the Cartagena Protocol depending on the criteria they apply

Innovation/Competivasssrisks:

E. A stable regulatory and policy environment is requiredrinovationto flourish.
Considering the high turnover rateM&mber States governments, the national GM
cultivation approval systems will be highly susceptible to national political fluctuations
thus impeding and preventing long term innovation strategies. This could lead to
incomplete research programs, cancelledfiinded projects and employment
uncertainty within the plant research community making the EU a highly unattractive
research and development location for the-fgpd sector.
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F. The precedent of establishing a Azarmonized socie@conomic regulatory framewk
could form the basis for future regulatory policy in other emerging technology areas
leading to ever increasing diversification across EU Member States in their regulatory

resporses to products of innovation.

The proposed amendments carry the follaywgualitative benefits:
Market economy benefits:
A. A socioeconomic rational foabanon GM cropcultivation could offer slight savings

in identity preservation costs to a small subsection of the market.

Political benefit:
B. National and local political mefits could be realised by certain political groups that

have had political goals to introduce GM cultivation bans.

C. Political benefits could be accrued by the EU Commission in conceding on the issue of
GM cultivation in return for more flexibility by Mends States towards issues
pertaining to GM food (increased thresholds for the presence of GM material) and GM

feed (a noreero threshold for the adventitious presence of unapproved events).

D. Potential reduction in the frequency of Member States implememiaigh and

environmental safeguard clauses on approved GM crops.

Key outstanding issues with the current EU regqulatory framework:

While the EU Commi ssionés current proposal y

regulatory framework for GM crop cultitian, it leaves a number of key issues unresolved.

These issues arise from the fact that the current EU regulatory framework regulates on the
basis of the éprocessd that is used to creat
genetic mdification from an entirbost of modern plant biotechnology applications) rather

than regulating the impacts of the new traits themselves.
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First, as Directive 01/18 is based on the precautionary principle (PP), it is expected that the
directive would folomt he EUGO6s own of f i Eurgpéan Qommigssem ce on t
2000. These guidelinestate that the PP should be used in a proportionaldisoniminatory
and consistent manner to examine the benefits and costs of an action or lack thereof and the
scientific developments pertaining to the risk in question. In particular, the principde-of
discrimination decrees that similar risks should not be treated differently:

fi reasures taken under the precautionary principle should be designed to achieve an

equivalent level of protection without invoking the geographical origin on#tere of

the production proceds apply different treatments in an arbitrary manier

(European Commission, 2001.9)

The sect i onthendiuaetofthe prédaction proceiss i s not abl e becaus
contradicts the EUOSs c meworkthdt focosoekclusivelleoms and r e
6genetic modi fi cat iGMplént bioteadhnology applicatians whithrhave n o n
been shown to be possibly as risky as GM crops from an environmental and health risk
perspectivéMorris, 2007 For exampletheUKdés r egul atory body, the
on Releases to the Environment (ACRE), addressed thisingsaktongruity in its final report
of May, 2007. The report stated that fecent years, it has become apparent that there are
inconsistenciesiithe [EU] regulatory assessmaeonitthe environmental impact of GM crops in
comparison with other agricultutarops and practices(Environment, 2007, pii In
addition, the report criticized the current EU regulatiby stressing that:

fithis inconsistency is further illustrated by GM herbietdéerant crops that require

an extensive environmental risk assessment before approval for cultivation and

marketing whilst herbicidéolerant crops produced by ngBM breedingmethods can

be grown without an equivalent assessméARCE, 2007 p. ii).

The scientific support for this conclusion comes from fagale evaluations of GM and non
GM crops in the UK, which demonstrated that the impact of GM crops on the enviraement
comparable to that of neBM crops expressing the same herbicide resistance trait if the crop

management regime is the safRebanket al, 2005. Another example ithe fact that the
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current process of the safety evaluation of GM versus conventionally bred plants is considered
not well balanced as:
i i may be that the current distinction between GN&bdived and soecalled
conventionally bred new plant varieties does not in all cases provide the best
framework for an adequate safety assessment of new plant varieties as the basis for a
safe food supply also in the years to come. It seems advisable toatresm plant
varietiesfor their new characteristics by applying the comparative safety assessment,
which may have different equbints (Kok et al.,, 2008, p10¥

These examplesoupled withthe evidence thatthecurreitg e net i ¢ modisf i cati or
used to produce GM crops can have a lesser effect on the target genome or on gene expression
than other breeding metho¢Soll etal., 2010, (Baudoet al, 2006 Shewryet al., 2007

Lehesrantat al, 2005 Batistaet al, 2008 Barroset al, 201Q or even different cultivation
techniquegColl et al, 2010 highlight systemic weaknesses in an EU regulatory framework

that is intended to be based on the(MBrris and Spillane, 20Q®evoset al., 2010Q.

Moreover the current EU regulatory framework rarely, if ever, applies the PP to assess th
long-term social, environmental and economic cosigadtiord such as not deploying and
supporting a new technology, including GM crops. This may reflect the current lack of an
effective evidencdased system to balance both the risks and benefitplyiragppnew

biotechnologies. A more effective regulatory mechagidor instance, a regulatory impact
assessment framework by which bodies such as the EFSA could be mandated to also assess
the benefits of GM crops relative to the perceived or potentiakyisksild create a more

balanced and transparent risk/benefit assessment system. Currently, the EU lacks such a
balanced framework to assess comparative risks and benefits from different crop improvement
technologied conventional breeding, inducedutagenesibreeding, genetic modification,

and other8 and different production systethsonventional, organic, biodynamic, etc.

Secondt he current EUOGs regulatory framework for
its current form on a long term basis, tpararly given the rapid pace of advances in plant

biotechnologySuch shortcomi ngs o-+asediGH pdicywese cur r ent
highlighted in a report by the Netherl andsbo

100



which advises the Dutch governmeagarding potential risks of genetic modification to

human health and the environment. The COGEM report stated that:
fiwith the advance of technology, the distinction between genetic modification and
other plant biotechnological techniques gradually blursaddition, such
technological developments also outgrow the GMO legislation. At times it is not clear
whether the products of some techniques are subject to the prevailing GMO
legislatiordo (COGEM, 2006, p

Such new plant biotechnology techniquredude:inter alia, the selection of spontaneous
mutants (sports); classiocghemical and radiatiemduced mutagenesis; selection of
somaclonal variant@run et al, 2007; inter-specific hybridisation, somatic hybridisation and
cybridisation(Guoet al, 2009; mutagenesis owing to naturally occurring mobile DNA
elements (transposond)ai et al, 2005 Morganteet al, 2005; novel targeted mutagenesis
approaches, including TILLIN@cCallumet al, 2000, zincfinger nuclease (ZFN)
strategies (Lloyabt al, 2005), and allele replacement via homologous recombin@tidina

and White, 2005 heritable epigenetic modifications, such as gene silerf€ingaset al,

1999; grafting of norRGM components on genetically modified rootst¢GlatOn et al,

2005 Kelley et al,, 2009 and cisgenesigSchouteret al, 200§. In 2008 the EU Commission
informed the EU Parliament (via a response to a parliamentary question) that a specific
working group of external experts had been created to determine which of the newly
developed plant breeding techniques would result in being captured by or excluded from EU
regulations (Parliamentary questior6806/07 2008).

To deal withtheabove issues it is clear that the EU would have to make the transition from a
purelyobéopraseedss egul atory framework to a dédpro
allow a refocus of the risk assessment criteria to both better meet the current EU guidelines on
the PP and to make the regulatory framework more sustainable in the face of eveingdvanc
plant biotechnologies. This has been refldanrecommendations made to the EFSA
regarding the challenges and approaches for risk assesefrfGM plants which stated:

AA paradigm shift would be requirmetg to ch

practiced, to a more sophisticated assess
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The focus on only GM crops deyes scientiy
assessors could develop an alternative ap
option. (ii) The status quo, in which risk assessment is interpreted very narrowly in

terms of adverse impacts, is not sustainable, and perceptions of the quality of
environmental risk assessments suffer as a result. A framework for the future is

required. (ii) There is a need tbuild decision support tools for the risk assessors to
better consider | mpac(EFSA QI8 pahol e f ar mi ng

Discussion

The history of the development of EU regulations pertaining to plant biotechnology and

specifically genetic modification, supports the observation that science and policy making are

t wo arenas that are noitndtcoghieth gragtelderandpcoct
of constant exchangdJasanofff 208dNotwitastandsngtheb i | i zat i o
complex relationship that exists at the science/policy interfaaekey considerations are

considered critical in regards to the development of gegdlatory oversight models

pertaining to emergintgchnologies(1) public confidence and trust in the utility and

relevance of a technology and its regulatory oversight; (2) regulations should avoid

discriminating against particular technologies unless there is a scientiieaid rationale

for suchdisparate treatemt; (3) regulatory systems shotitdbe more flexible and adaptive to
rapidly-changing technologies; (4) ethical and social concerns of the public about emerging
technologies that are based on evidence and not sidelhyiinfounded naatives shouldo

be expressly acknowledged and addressed in regulatory ovéiayichantet al, 2009.

However, the current wording of the EU Commi
GM crop regulatory framework do not satisfy any of Marcledratis regulatory

considerations outlined above.

In developing amssessment of modern plant biotechnology policy in Europe by using the
same approach as in the case of Ireland, key questions can be answered, namely:
Q1l1.What drivers were key contributors to changes within the European plant biotgghnolo

policy arena when they occurred? From what domain did these factors originate?
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Al. The European level policy drivers are from various sources. They were both exogenous
and endogenous to the system. They include:

1 Political drivers: endogenous/exogenous

In the | ate 199006s the Green political mo v
at all levels of the EU political structure (the Commission, the Parliament and in

national governments in Member States)

Certain Member Statedue to their internal pdical pressurebave from time to time

become more negative towards GM technology. As a result, efforts for these countries

to makepolitical gains inthe GM arena can allow impaaisa GM technologyto occur

at the European levét.g.delays incommercal approvalsetc.)

1 Trade driversendogenous/exogenous

Internal industry stakeholders such as the feed industry have been key drivers (in
particular of the recent change in legislation allowing a new threshold of 0.1% for
unapproved GM events in feedlasg as the trait had been approved in another

jurisdiction.

9 International Law drivers:

The threat of legal action via the World Trade Organisation (WTO) has been suggested
as driver for policy in the EU regarding modern pllaiotechnology.

Q2: What vas the role and relevance of the sciepakcy interface in the policy change
process in terms of producing evidence?

A2: EU policy on modern biotechnology relies relatively heavily on the scipoloey

interface as can be@émthe wayapprovals of GM mps and products are managed. On a very
regula basis the scienegolicy interfacebecomes very clear in the fact that EFSA will offer
advice that GM products under consideration for approval are safe only to have the political
decision makers refuse tp@ove the GM products in question.
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Q3. Do the observed patterns of policy change in this system align with common models of
change?

A3. Evidence presented suggests that policy change within the EU concerning plant
biotechnology is not easily describeglfdting a punctuated equilibrium model. This is in light

of the fact that the procedsisedas opposed to produbasedapproach to risk managing

biotechnology which still exists today was adopted prior to the main public discourse

regarding GMtechnolog i n the mid to | at e iodoi&@o s . Howev

certainly evidenaind plays a very strong role.

2.6 Conclusions

Ireland:

As the analysis presented makes clear, Irish policy on modern plant biotechndidgy

reflective of thgpunctuatedequiibrium theory of policy changes marked by itdaphazadt

and exceptional reactionamature. The policy actions (or reactions) that have taken place
have largely been driven by politicfactors (i.e. biopolitics). To date, fhasitive directions

taken on GM crops and food to date have usually been driven by internal government forces
(inter-departmental committees, appointed working groups, etc.) whose work has tended to
serve as a course correcting exercise to move policy from a negative stabdpkito a
central/neutral position. The negative positions that need correcting have resulted from efforts
to mitigate political risk at election times as opposed to mitigating/managing identified risks
resulting from risk assessments pertaining to emarental, health, socieconomic or moral

hazards.

If the EU decides to implement current proposals to return decision making authority
regarding GM crops to member staltegand will likely be required to havemaore
structured/robust manner d@évelopng and implementing policy related to modern plant
biotechnology. However, irrespective of the decision made by the EU, Ireland should
indentify better ways aflevelopng its own plant biotechnology paly, from a starting point
that is not a result of ptical risk management but rather from a place where all sectors of
society (e.ginnovators, farming, agfood industry, forestry, bioenergy, consumers) can be

engaged with openly via meaningful democratic consultation. A step in such a direction could
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be for the Governmento establish a forwardand outward ooki ng advi sory #Afo
committee on GM technologyo develop evidencbased policies in a democratic manner in

this area that is of strategic icompnoyrt ance to

European Union:

It is clear that the EU regulatory system concerning modern plant biotechnology is

dysfunctional and likelynsustainablalbeit not easily described as fitting a punctuated

equilibrium model The analysis above suggests a more@pate regulatory framework,

that would better refle¢he ideals of the precautionary prin@nd regulatory sustainability.

Such a frameworlvould focus on comparatively assessing the potential environmental, health

and socieeconomic risks versusédtbenefits of a product (e.g. a novel crop phenotype), rather

than simply overly focusing on (often hypothetical) risks of a very specific and narrow process
(such as 6genetic modificationd as defined i
varietyws created. Such an approach would al so h
decision makers greater scope and flexibility to frame and communicate risk mitigation

options pertaining to products derived from an ever growing range of plant biotechaatogie

terms of comparative risk and benefits of the plant trait in question rather than the process by
which the trait was produced. This woulebpide the EU with the option of escapitinge

regulatory roundabout it currently finds itself on regarding Gbpsrand successfully

complete its journey on the road to resolution via rational risk mitigation measures.

With an analysis of the key policy changes and issues regarding the risk management of
modern plant biotechnology pertinent to Ireland (both a natiand EU level) over the last
three decades outlined above, the next chapter examines Irish public attitudes to plant
biotechnology (with a focus on GM technology). This will allow both the policy issues to be
put in context and provide insights into seof the key public attitudes thedininfluence

public policies ad approaches to modern plant biotechnology risk management.
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Chapter 3

Irish Public Attitudes to
Modern Plant Biotechnologies

AThe meaning of things I|lies not in the t
attitude towards them. oo

Antoine de SainrtExupéry,

The Wisdom of the Sand9¥50

Notation: Elements of this chapter are taken fridra papers below where S. Morris researched and
wrote all elements used:

Morris.S. and Adley C., (2001) tish public perceptions and attitudes to modern
biotechnology: an overview with a focus on GM foodgends in Biotechnologyol. 19, No.
2. Febrary, pp. 4248

3.1 Why Public Attitudes?

Public attitudes towards modern plant biotechnologies have been the focus of intense research
since the |l ate 19806s. I n many OECD countrie
plant biotechnology and ifgoducts (e.g. GM food) has been the most volumiifdoban,

2009, t he publ i c écensigeted highlyirdpertait tBrsnuniermwes political

reasons ranging fromter alia; public policy considerationd sioumani, 2004Simon, 2008,

and consumer acceptance or rejectioreweret al, 2011 CostaFontet al, 2008, to gaining

insights into the public understanding of science and techn@fdigyn et al, 2009.

Moreover, while certain consumer and environmental pressure groups are firmly against the
sale and the growing of GM crops and fregflyecite negative public attitudes as a reason for
banning such products, it is less clear how engrained this negative feeling is in the public
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consciousness and if/how it translates into actual consumer behévpaurce and Townsend,
2007).

This chapter investigates public attitudes in Ireland toward plant biotechnologies, identifies
key changes in tise attitudes and examines possible drivers for these changes. To put this
chapter in context, a literature review of attitudinal theory is carried out coupled with an
overview of empirical studies that assessed Irish public attitudes towards plant lmtmigghn

and their products (e.g. GM crops) since 1989. Building on the background of attitudinal
theory and a review of previous surveys, two quantitative explorations of public attitudes to
GM food and crops are carried out, in order to allow greater insigihthe Irish public

attitudes to modern plant biotechnology. Such insight can provide a basis for building
improved science communication tools/opti¢hgend, 2008 Domegaret al, 201Q

O'Mahony, 2011Nisbet and Scheufele, 200&hitmeret al, 201Q. First, a longitudinal

analysis is performed on Irish biotechnology Eurobarometer surveys from 1996 to 2010. The
areas of this longitudinal analysis of the Irish surveys examined are draoger:

knowledge, awareness, disposition and trust (based on the concept of using broad headings as
defined in a recent review of public attitudes surveys towards science (i$serash, 2009

Gaskellet al,, 20033). Second, data regarding phone calls received fhenptblic by Food

Safety Authority of Ireland (FSAI) concerning GM food from 2000 to 2010 is also analysed to
allow insights into the level of concerns that GM food safety issues invoke. This data
combined with the policy research (in Chapter 2) and traéiaranalysis (Chapter 4) can form

a basis for accepting or rejecting the hypothesis that the theory of punctuated equilibrium is at

play within the Irish context of plant biotechnology.

3.2 Attitudinal Theory

Why examine attitudes? Attitudes, both atitigividual level and at the public level have

many functions as reviesd below. However, one critical function is the role attitudes play in
influencing policy making. Policy making and public attitudes (and the need to measure and
understand them) have@ationship where each is constantly influenced by the adiser (
outlined inChapter 2 and Chapter @ichardson, 20Qdacobs, 199Holsti, 1996 Manza
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and Cook, 2001Birkland, 2010. As a result, to understand a key driver of policy an

understanding of attitudinal theory is required.

3.2.1Defining Attitudes:
To fully understand the role of public attitudes, one must comprehend what an attitude is, what

purpose it serves, how it functi®and what its relationships are to information gathering
and/or behaviour. An initial understanding of attitudes can be achieved by exploring key
aspects of attitudinal theory. Through a review of attitudinal theory literéilcen from the
disciplinesof psychology, marketing and public policspanning the last hundred years, one
can gain an appreciation not only of the history of attitude definitions but also of how the

concept evolved.

Following an extensive literature review, the nearly thirtyrdeéins for an attitude were

found, namely:

1. fABy attitude we understand a process of individual consciousness, which determines real
or possible activity of the individual counterpart of the social value; activity in whatever
form, is the bond between thé (Thomas and Znaniecki, 1918 , p326

2. A A ntitudetis a complex of feelings, desires, fears, convictions, prejudices or other
tendencies that have given a set of readiness to act to a person because of varied
e x per i(Ehavwe, 9328, p36§5

3. AAn at t predigpbsgtionitasact,avhich is built up by the integration of numerous
specific responses of a similar type. These
activated by a specific stimulus results in behaviour that is more obviously a function of
thedispsi ti on t HAllport,@¥29, B22)t i ng O

4. inAttitudes are modes of emotional regard fc
reacti ons ¢Egenila2S pl3et h e mo
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10.

11.

12.

=)}

A n a tdenotds the general set of the organism as a whole toward an object or
situation, whi c hlLundberg) 1929,fptI¥ adj ust ment 0O

AAn attitude is a tendency to act toward or
a result becomes a (Baogardus 198kpfdr negative val
AWe shal.l regard attitudes here as verbalis

toward certain act. They relate not to the past nor even primarily to the present but as a

rule to the future. Sometimes of course it
primarily a way of bei ndMuplyanddurphg 08T, ds or &
p96).

ARAn attitude i s a r elsfurttien actwitycsiconditioneccand enc e, &
controll edéwe may think of attitudes as acc
t owar d (Kriegeeand Reckless, 1931, p238

AAn attitude is a more or | ess permanently

organisationwhich predisposes an individual to react in a characteristic way to any
object or situati o@ant,il933hp26hi ch it i s rel at e

AAn attitude is a ment al predisposition of
def i ni t(Broba, 193% 4950
AAttitudes ar e | it e roacbnducttomdbichteach new exgetienacee s, ¢

is referred bef oMagaa 198BEmponse i s madeo

AAttitude: the specific mental disposition

whereby that experience is modifiedfor& r t ai n t y(Warenp f934ap&Y6i vi t y o
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13AAn attitude i s a mental and neural state ¢
exerting a directive or dynamiaif | uence upon the individual 0:¢
situations with which it is relatédAllport, 1935, p81).

14AAn i mpl-pcoduycidng veesponse considered soci a
o c i (Bdoly, 047, p136

(7]

I5AAn attitude is a syndrome of response cons
(Campbell, 1950, p31

16.f Ati tudes are particularly en@sch L9%p58et s f o

17AAn attit wddsyi@sb lae dafefleacttii v e(Rosenbbemolds56,e t o an
p367).

18AAn attitude i s a 6t endeabjecyd theosymbdl dfthatp osi t i ¢
object i n Katzand Stodand) 1950apyas

199AAn attitude is a relatively enduring orgar
predisposingpne t o respond i n 9SRokeach d196@ p1gx ent i all m

20.AThe attitude, or the basis of the thought process in advance of an actual response,
constitutes an important determinant of ensuring social behaviour. Such neural settings
with their accompanying consciousness are numegiadssignificant in social life
(McDonagh, 1976, p72

21lAi Responses towards most objects are preface
proxi mal sense dGmnpbelb80,@d8r esponseso

22AAn attitude is a combination of a percepti

emotive orientati o@@arvis,d99,p a phenomenono
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2337 At attitude i s atiom-eponsdivearineghtigeeabdutrsgne persone v al u 8
obj ect (Vaughansasdidegg, 1998, p)17

24AnAn attitude i s a | ear nehdvioard, which agerderivel b el i ef
from a deeply held conviction or 'opinion’, that give rise to a response in a consistently
favourable or unfavourable manner with respect to a given attitude object. Being learnt
this cluster is available for change when furtildormation becomes apparent, or other
influences come to bear, thus changing the nature of the original motivation for the
att i tRogdskap2002, p31

25.A An attitude iagsyarval uay i @n gissenama Mirdbile, n me m«
2004, p792

26AAn attitude is a relatively enduring orgar
tendencies towards socially si dHoggfandcant ob]j
Vaughan, 2005150.

27T.AAttitudes, |ike all psychol ogical construc
So all attitude measurement depends on those attitudes being revealedineverp on s e s 0
(Albarracinet al., 2005, p2?

28AAn attitude represents an evaluative intecg
relation to an object. Attitudes are the evaluative judgments that integrate and summarize
these cognitive/affecevreactions. These evaluative abstractions vary in strength, which in
turn has implications for persistence, resistance, and atihuéeh avi our consi st e
(Crano and Prislin, 2006, p347

29NAttitude objects comprise anything a persc
mundane to the abstract, i nc |(BoliherandDidkél,i ng s,
2011, p392
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As shown through the multiple definitions of attitudes presented above, despite the fact that

the concept of attitude is over 100 years old, social psychologists are yet to provide a single,
universally accepted definition (Matread, 1996; Olson & Zanna, 19@3&agly and Chaiken,

2007, Gawronski, 200 . Still widely cited in current |
an attitude implies that the term refers toeaywmgenerafi st at e o f Murpeyamdi nes s 0.
Newcomb, however, restrict the state of read
objects. Their phrasgowards or aga n gnpli@s a certain degree of evaluation (Manstead,

1996). The more recent deitions focus on the affective (i.e. emotionally based) tendency to
favourably or unfavourably evaluate objects and entirely discard the notion that any overt
behaviour is impliedBohner andickel, 2013). However, an analysis of the past trends in

attitude researc{Banaji and Heiphetz, 201Crano and Prislin, 20Q081cGuire, 198%
highlights the fact that there have been fou
and 1930s, researchers focused on the central nature of aseadtiidl how attitudes are

measured. Second, work in the 1950s and 1960s, examined the drivers of attitude change.
Third, from the 1980s to the mid 199006s, res
include agstructuralist surgigand concentrated on tkkentent and structure of attitudes

(Fabrigaret al, 2005. Fourth and most recently, there is new focus on the implicit

measurement of attitudé&reenwalcet al, 1999 and how it differs from traditional self

reporting measureme(imofte, 2010. For the purpose of this research @mano and Psiin

definition of an attitude is used (see definition no. 28 ah@e)t includes an

acknowledgement of the cognitive integration step that occurs when an attitude is formed
towardsanissueeo obj ect but it also speaks to the ro
subsequent reactiof€rano and Prislin, 2006Moving beyond the challenges of defining

what an attitude is, the following areas of attitudih&lory help us focus on how an attitude is
conceptualised, constructed, what purpose it serves, how it functions and what its relationships

are.

3.2.1 The Conceptualisation of Attitudes:

Reflecting on both the evolution of the definition of an attituade the types of attitudinal

research that has occurred (as outlined above), the conceptualisation of an attitude currently
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has two main schools of thought with a spectrum of concepts betweerTthetwo schools

are:

1. Amodel of an attitude asastablent i ty stored in an individual
accessed when need@dsser and Mirabile, 20Q4azio,2007, Pettyet al, 2007 and;

2. Amodel that reflects a constructionist view portraying attitudes as temporary judgements
constructed on the spot based on the available inform@iawronski, 200/Schwarz and

Clore, 2007Conrey and Smith, Z¥). Between these two models other concepts of an
attitude exist such asidbEaplr el & mdhat@desmank ¢ m @ O m
attitude as a tendency to view an entity (or attitude object) with only some evaluation of the

information curratly available(Eagly and Chaiken, 2007

Anot her model that i s -emasiittyido mend bk ehtew edecno ntsht er
is the iterative reprocessing model propose€bgninghanet al that takes the view that

ficurrent evaluations are constructed from relatively stable attitude representations

(Cunningharret al, 2007, p73% These models and their respective positioning between the
6stored in memoryd concept of an taudtaedont ude an
t he spot 6 a ure3.ldelow|Bohneeahd Dickel, F0l)1g

Figure 3.1: Theoretical Models of an Attitude

Eagly & Chaiken (2007): "psychological tendency,
expressed by evaluating a particular entity with some
degree of favor or disfavor” (umbrella definition)

Visser & Mirabile (2004): Schwarz (2007): "evaluative
"array of summary judgments, formed when
evaluations stored in needed, rather than enduring
memory" personal dispositions"
Cunningham et al.
Fazio (2007): "object- (2007): "current Conrey & Smith (2007): "time-
evaluation associations in evaluations are dependent states of the system
memory" constructed from rather than static 'things' that
relatively stable are ‘'stored' in memory"
- representations”
Petty, Brinol, & DeMarree -
(2007): "attitude objects Gawronsklr & Bodenhausen
linked in memory to global (2007) "attitude construction
evaluative associations" has different meanings for
associative and propositional
processes"
stored in memory constructed on the spot

‘/l\—{l Bohner GG, Dickel N. 2011.
Annu. Rev. Psychol. 62:391—417

Source:(Bohner and Dickel, 2031
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Other key considerations are necessary in order to put the above models in context and to
allow a deeper understanding of the concept of an attitude, these include those facts that:

Attitudes can be learde

Attitudes are learned throughthiec our s e o f (Shook and Fazig 2009Pacents)

peers, schools, anle mass media all play an important role in shaping social attitudes. Social
scientists have put forward a number of theories to account for how children and adults learn
social and political attitudes. For the most part, these theories emphasizettiddsatiie

devel oped and i mpacted via conditioning, exp
influential behaviou(Perloff, 1993 Perloff, 2010.

Attitudes can be enduring:

Attitudes are not transient phenoméngney do not disappear fully as soon as we have made a
public statement, nor do they leave as soon as we have told a survey researcher what we think
about an issue. Attitudes are relatively stable dispositions (how staleleated) that can

influence our cognitions and behaviours in a variety of wWaggio, 2007 Pettyet al, 2007,

Visser and Mirabile, 20Q4erloff, 2010.

Attitudes can have affective elements:

Attitudes have a strong affective or emotional compof&altheret al, 2011 Smith and

Nosek, 201 1Edwards, 1990Kim et al, 1998 Pratkanis and Breckler, 1989erloff, 1993.
Contemporargcholars have emphasized that attitudes are evaluative labels that individuals
employ to categorize social objects as good or bad, strong of weak, active or passive, etc.
Attitudes colour our perceptions and guide our interpretations of social ofhjectdi et al.,

2011, Fazio, 1989Pratkanis, 1980

Attitudes can exert a directive impact on behaviour:
Attitudes predispose people to act in particular ways. Attitudes are believed to guide and
influence behavioufFazio, 1996Ajzen and Fishbein, 2005To what extent and via what

processes attitudes impact behaviour is an area of extensg@ranresearcfAjzen and
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Fishbein, 2006Dohmenet al, 201). To date, 1 one model or attitudeehaviour dynamic

has been proven txist.

The above concepts naturally provoke the question of how and why an attitude functions.
Although several attitude functions have been proposed and an@aiedand Olson, 2090

there are five main functions of an attitude namely:

1. Utilitarian Adaptive Function:

The utilitarian adaptivéunctionof an attitudeguides beliefs andoehavious toward desired
objectivesand awg from adverse situationfKatz, 1960). This functiondescribes attitudes as
mechanisms that allow individuals to acquire rewards and avoighpuent(Perloff, 2010.

Another theorypostalt ed by Smith, Bruner an@miVétalt e, c al
1956 speaks of the social adjustment function, by which attitudes can serve in facilitating
relationships between people. According to Sretthl, holding certain attitudes (akin to

world views) carserve in facilitating identification with certain reference groups or with

significant othersThis socialadjustive function allows attitudes to help individuals relate to

or fladjusto to their reference gmpowitps. Typic
important others in a peer gro(Pskamp and Schultz, 200B8erloff, 2010.

2. Ego-defensive or externalisation function:

This function elies heavily on psychoanalytic notions, which are extensively incorporated into
this functionbs definition. There are two ma
Katz proposed that the ego defensive function ofadtitudinalprotects aginsti i nt er n a |
confl icts andandactueduataihterndlaanfgéatz,s1960, p19R Thus

attitudes can help protect individuals from having to acknowledge unpleasasitaipotit
themselveg¢Zanna, 1990Watt et al, 200§ or about the external worl@erloff, 1993. As a

resultt hi s function may be used to defend onesbo
(Pettyet al, 198)). Secondas outlined bysornoff in 1960, attitudes can function by acting in

suppat of a course of action (intended or taken) to offer consistency in approach to the

individual (Sarnoff, 196). According to these two schools of thought, those attitudes which
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serve egalefensive functions do neeem to be easily susceptible to change by conventional
methods of persuasion.

3. Value Expressive Function:

Attitudes help individuals express their central vali#gsen, 2009. An attitude can aid in the
expression of a certain value or set of values believed by an indiyRtijet al, 198).

Katz in 1960 and Smith, Bruner and White in 1956, defined this function as the quality of
expressiveness of an attitude. People can use attitudes ¢seRpemselves and to assert their

own identity, gaining satisfaction and ensuring the continuity of a particular attitude.

4. Knowledge function / Object appraisal:

This function permits individuals to better understand their environ(Rexityet al, 198)). It

has been argued that in order to understand the world in which they reside neeable

standards or frames of reference, and that attitudes help define such standhisisiay,

attitudes can provide a framework for understanding ambiguous or unpredictable occurrences
(Perloff, 2010.

5. Social utility functions:

Attitude can play important social roles such as 1) a social adjUstiction and 2) a social

identity function. The social adjustive function allows the individual to adjust to a particular
reference group in order to be accepted. As an example, this has been shown to be a key driver
of why people purchase counterfeikiry goodgWarren, 193%. The social identity function

of an attitude suggests a person can hold a specific attitude in order to communicate to others
who they are and/or what they wish to be @egrsasjShavitt and Nelson, 200Rlorgan,

1934). As such, the use akrtain productby an individual or groupan be used texpress

ones/their attitudes which are considered to reflect their vlMagen, 1934.

3.2.2The Components of Attitudes:

The classicatlivisions of the elements of behaviour in psychology into cognitive, affective
and conative, can be applied to attitu¢fesrloff, 2010.
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1. The O6cognitived component of an attitude
object is perceived and conceptualised, and thus represents the iadivisiits pi ct ur e

attitude object and the individual 6s bel.i

2.The o6affectived component i s concerned wi
represents the levels of negative or positive sentiment an individual displays towards the
attitude object. There are three important-sliddsions within this component, namely:
(a) Extremity/ Intensity
(b)Sali ence: this is the importance of an
(c) Involvement: this is the personal involvement in the attitugead(Doob, 1947.

33.The 6éconatived component can be conceived
certain ways (or his actual behavio(#jzen and Fishbein, 2005It can be deemed as a

consequence, as well as a corollary of the other two components above.

There issome evidence to suggest that while the division into cognitive, affective and conative
components may have some heuristic value, such a breakdown is not readily apparent at an
empirical level(Campbell, 1950 As a result, the relationship between the components of an
attitude is an area of debate. There are three main approaches, namely:

- The trikcomponential approach

- Separate entities approach

- Latent process approach

The Tricomponential approach:

The trrcomponatial approach suggests that the three components of an attitude, as outlined
above, interact with each other to varying degrees to cause an output of an attitude (Figure 3.2
below) (Oskamp and Schultz, 2005pooncer, 1992
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Figure 3.2: Components of an attitude

Stiruli

‘Ernotion’ 'Cognitive responge
Werbal sfalements ' ; Yerbal statements
of feeling Feelings ———— Beliefs of beliet

ATTITUDE

Behawiour

Qwert actions
Yerbal statements
about

intended behaviour

Source:(Spooncer, 1992

Separate entities approach:

This approach suggests that the three components of an attitude are very distinct, may not be
related and may be congruent with each otAgzen and Fishbein, 2005For example, one

may have several different beliefs on the same topic and these beliefs are not necessarily

related.

Latent process approach:

The latent process approach gives the attitude the role of an intervening variable (produced via
ahiddenppcess with a person) that can i mpact on
aspects when one is presented with a stimiiResenberg, 1956The changes thare

incurred can also feedback on to the attitude in a dynamic manner.

The preceding section is necessary to fAset t
and measurement of attitudes can be, irrespective of the attitude object. In thectiertof
Chapter 3 a review of key Irish studies whic
biotechnologies is presentethis will rely on the theory above to allow for interpretation of

the findings in other studies.
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3.3 Review of studies apolls containing questions that examine public attitudes to

modern plant biotechnologies in Ireland

There have been 21 quantitative amgualitative studies investigating public attitudes to

modern biotechnology in Irelar{dee Table 3.1)Two publicatons that focus on the agri

biotechnology elements of these studies have been pub(iGh@d o retnab 2005 Morris

and Adley, 2001 In this review, the focus is on survey highlights and key findings in the
areas of knowledge, overall support for biotechnology, support for GM food and crops and

levels of tust in sources of information.

Table 3.1: Quantative National Survey Review in Ireland 198399

_ Number of
Year Organizer Publication
Respondents
Quantitative Surveys
Lansdowne Market Research, (Lansdowne Market
1989 _ 1004
Dublin Research, 1989
Bioresearch Ireland/Lansdowne .
1990 1003 (Ui Ghallachoir, 199D
Market Research
Eurobarometer 35.1, EU Report(Eurobarometer
1991 o 1003
Commission DGXII 199)
. . 37 Irish food
Dublin Institute of Technology _ ) _
1992 and dmk | (Ui Ghallachoir, 1998
EOLAS _
companies
Report and processed
Eurobarometer 39.1, EU
1993 o 1001 data obtained
Commission DGXII
(Eurobarometer, 1993
Report and processed
Eurobarometer 46.1, EU data obtained.
1996 1003
Commission DGXII (Eurobarometer, 1996
Gaskellet al,, 1999
1999 | Eurobarometer 52.1, EU 1002 Report and processed
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Commission DGXII

data obtained
(Eurobarometer, 1999

Report(Genetic
Genetic Concern/Lansdowne Concern/Lansdowne
1999 1397
Market Research Market Research,
1999
None (processed data
1999 | Amarach Consulting Ltd., Dublin 2592 obtainedAmarach
Consulting, 1999
1999 | California Polytechnic State Phase 1: 197 Book ChaptefWolf et
2000 | University & NUI, Galvay. Phase 2: 100 al., 2009
_ _ (Vilei and McCarthy,
2000 | University College Cork 200
200)
2001 | Forfas 1000 Report
_ Report(Finnegan and
2001 | Agri-aware/UCD 400
Phelan, 2001L
Report(Food Safety
2002 | Food Safety Authority Idand 800 Authority of Ireland,
2003
None (processed data
Eurobarometer 58.0, E _
2002 o 999 obtained)
Commission DGXII
(Eurobarometer, 2002
297
2004 | Teagasc/UCD (segmented| (O 6 C o retrah 2009
custers)
Report and processed
Eurobarometer 64.3, E _
2005 o 1000 data obtained
Commission DGXII
(Eurobarometer, 2006
_ _ _ ) Report(Whittaker,
2005 Irish Council for Bioethics 560
2005
2009 | Geary Institute, UCD 350 Report andKennedyet
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al., 2010

Report angrocesed

Eurobarometer 73.1, E .
2010 1007 data obtained

Commission DGXII
(Eurobarometer, 2030

Qualitative Survey

Report (Food Safety
10 focus

2002 | Food Safety Authority Ireland Authority of Ireland,
groups
2003

1989:Biotechnology Awareness and Attides, Dublin.

This study entitledd Bi ot e diAwalr eg g s s awagslundértaken in Dedeznbed

1989 by Lansdowne Market Research (a Irish commercial survey company) and surveyed
Irish public opinion towards modern biotechnology (n=1,004). Resulisated a very

tenuous public awareness of biotechnology developments. In response to an open ended
guestion, most respondents were unable to state a single biotechnology application, only 25%
had any spontaneous knowledge of the subject and only 168$paindents felt they had any
knowledge of the topic. However, there was overall positive attitudes expressed to
biotechnology in general (over 55%) and those with more knowledge on the topic tended to

have a more positive attitude towards modern biotdoggdLansdowne, 1989).

1990: Bioresearch Ireland/Lansdowne Market Research.

This 1990 nationwide and statistically significant study (n=1,003) sponsored by Bioresearch
Ireland (a state sponsored research promotion agency) showed there was a relatively po
knowledge of biotechnology applications within the Irish public sphere (Ui Gallahior, 1990)
(re-enforcing the findings of the previous 1989 study). This study also showed that (at that
time) the Irish perception of risk associated with biotechnologlicaions is relatively low,

and that the acceptance of plant and microbial genetic engineering is high. A total of 83% of

respondents found the genetic engineering of crop plants acceptable.

122



1991 Eurobarometer 35.1.
The first biotechnologyelated surey in the Eurobarometer series was conducted in 1991.

The 12 countries which formed the European Community at the time were surveyed. The
Eurobarometer covered 12,800 individuals (in Ireland n=1,003). The survey explored the

attitude of Europeans towardsientific developments in the area of biotechnology. In

addition, it tested levels of knowledge in this field and explored which sources of information

are more or | ess trusted. A significant resu
given by Fish respondents, as well as by Greek and Portuguese respondents (all over 28%). In
these countries, the highest numbers of 6don
regarding biotechnology and to questions regarding genetic engineering. Tttisaféscts a

complex reality, since an objective knowledge scale regarding biotechnology and genetic
engineering showed that Irish respondents had low levels of knowledge and that of the 12 EU
member states they ranked 10th (Greece and Portugal rartkeantil12th respectively). At

the same time, when measuring overall support for seven different biotechnology and genetic
engineering applications, Irish respondents ranked among the top three Member States, a

result that indicates high levels of supptniith respondents mentioned environmental

organisations as the most reliable source of information regarding biotechnology and/or

genetic engineering (27%). These were followed by schools or universities (21%) and by

consumer organisations (16%).

1992: Dublin Institute of Technology/ EOLAS
In November 1992, structured telephone interviews were carried out with 37 leading food and

drink companies. From this sample, 28 companies were considered front line consumer firms
while the remaining nine were industror supply companies. Results from this study

indicated that consumer resistance to modern biotechnology was expected by 83.8% of
respondents. 51% of respondents indicated that consumer resistance was the most important
barrier preventing the continueddafuture use of genetically engineered food and drink. The
majority (60%) of respondents suggested educ
consumer reaction. 85% of companies interviewed who had an interest in using new

biotechnological techniquegere n favour of positive labelling.
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1993 Eurobarometer 39.1:
The second survey in the Eurobarometer biotechnology series was carried out in Ireland

between May 15 and June 4, 1993. This survey, like the previous one, was administered in the

12 Member $ates and covered 13,032 individuals and including majority of the questions that

were included in the 1991 survey. This 1993 survey consistently showed that Irish respondents
(n=1001) had some of the highest owedgeer of 0
testing questions at approximately 45%) coupled with a relatively low knowledge level

regarding specific biotechnology and genetic engineering. An example of this was when

asked if it was possible to change the hereditary characteristics of plaaltding them to

develop their own defence against certain insects, Irish respondents had the second highest
number of incorrect responses (10.9%) and th
(after the 6dondét k nowldortugald4s.0%|)s When cormpariBgp ai n |
Irish responses with the EU average it was shown that Irish respondents were relatively
supportive of modern biotechnology applications (e.g. 66.7% of Irish respondents believed

that the use of biotechnology and genetigineering to change plants was worthwhile and

should be encouraged) and considered them relatively low risk. Overall, compared with the
previous Eurobarometer survey of 1991, there were no significant changes in Irish attitudes
towards modern biotechnay.

1996 Eurobarometer 46.1:

The third Eurobarometer survey was conducted between 18 October 1996 and 22 November

1996 in the 15 member states of the European Union. A total of 16,246 people were
interviewed on the basis of a majority of new questipes$y(lreland n=1003). Only twelve of

the questions from the previous study were retained. Within the context of the Irish responses,
this survey showed an overall drop in support levels for modern biotechnology applications
compared with the previous Eumometer polls. However, questions designed to gauge the
respondents understanding of modern biotechnology applications (e.g. GM technology)
highlighted that the relatively strong support levels was not matched by high levels of
understanding of the topi€his paradoxically runs contrary to the premise of the deficit

model (See Chapter 5) which suggests greater knowledge of a technology leads to support of a
technology.
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An example of the lack of knowledge regarding GM technology can be found in thieafact

Il rish respondents answered the question of w
do not contain genes whereas GM tomatoes doo
6didn't know6é (28.5% responded)adt rCoed exnd alhb
were given only by 20.2% (saying the statement is false). This was the highest number of

i ncorrect answers combined with 6don't knowo
being another country to reach the same figure). Thaenabs# fundamental knowledge

regarding modern biotechnology, or even genetics and evolution, was added to the result of
another question (Als it true or false that
could al so becomeh mordelfdaredl ?agaifrorhavhit he hi gl
knowé answers (43.7%). Only 33.8% answered c
answered incorrectly that this statement was correct. Ireland had a relatively low score on the

trend knowledge scaend t he hi ghest number of &éddon't kn
The Irish public expressed a relatively high degree of support toward medical applications of
biotechnology but low and medium degrees of support toward transgenic animals and agri

food biotechnology.

Two questions were designed to measure whether people had previously heard or talked about
biotechnology. These questionswerefil. s it true or false that or
contain genes wheraed®28 | & Miotfalsenthat ey eating GM fPudt, a
person's genes ¢ oul.dhe gedulssof these questioms shroovdhatthe e d ? 0
Irish public had a low level of acquaintance with biotechnology. Irish respondents tended to
have slightly positive expectationsgarding biotechnology developments in the next 20syear

(see Figur&.12effect of GE food or Food Biotechnology). Furthermore the Irish public was

did not express serious concerns regarding the risks of biotechnology (48% compared with EU
average of 52%and regarding the regulation of biotechnology. Individuals mostly believed

that current regulations were sufficient and agreed that some risk must be accepted in the
interests of economic competitiveness (the Irish [42%] and British [40%] were mosgwali

accept some degree of risk regarding biotechnology). Irish respondents also tended to have

slightly positive expectations regarding biotechnological developments in the next twenty
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years (on a scale that measured means where the EU average whas Bi§b tesponses
were fifth highest at a mean of 2.9).

1999: Eurobarometer 52.1.
The 1999 Eurobarometer (number 52.1) surveyed 1,002 Irish people between Novémber 1

and December 1% 1999. This survey was carried out directly after a period afisetérish

media coverage of GM technology in the preceding 15 months (see Chapter 4). Again the
relatively high number of 6don't knowd respo
survey (an average of 41.4%). The data collected in Ireland shonveiar sesults to that of
Portugal, especially in the number of O6don''t
relatively negative attitude towards GM footitssh respondents now believed that the risks

involving both GM food and animal cloning (thwsas 2 years after Dolly the sheep was

cloned) were not acceptable. Irish respondents also expressed a drop in support for modern
biotechnology applications compared with results from the previous Eurobarometer surveys.
However, when compared with the BOBurobarometer results, there was an increase in the

number of individuals who gave an incorrect answer, that is, those who believed that the
statement fAordinary tomatoes don't contain g
(Table3.2).

Table 3.2: Rgmonses to: Is it true or false, that ordinary tomatoes do not contain genes while

GM tomatoes do?

Eurobarometer result{True (%) |False (%)|Don't know (%)

Ireland 1996 28.5 20.2 51.3

Ireland 1999 36.8 22.2 41.0

EU average 1996 30.6 35.8 33.6

EU average 999 34.8 35.1 30.1
Source (Morris and Adley, 2001

Regarding the second question (Ais 1t true o
could also become modifiedo), imteesnoorrdacts fr om |
response (i.e. O6trued) from that of 1996, wh
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an increase in t

response of t hos eTabe3.8).

Table 3.3: Responses to: Is it true or false, that by eating genetically modified fruit a person's

genes could also become modified?

he

|l evel of

responded

6don't

Eurobarometer result|{True (%) |False (%)/Don't know (%)
Ireland 1996 22.5 33.8 43.7
Ireland 1999 25.1 29.5 45.4
EU awrage 1996 23.2 48.6 28.3
EU average 1999 23.7 42.3 34.0

Respondents were asked whether they felt sufficiently informed about biotechnology. 82.5%

tended to disagree while only 7.9%dea d

t

o

knowo

6fal sebd (

Source{Morris and Adley, 2001

agree

(9.6%

stated

show that knowledge levels regarding GM food in Ireland have not improved although the

public was increasingly exposed to media coverage and despite the fact that there was

information available in thpublic domain. This suggests that the information provided by the

media was either: (1) not factual; (2) at insuffitievels to make an impad8) not in the

correct format to cause knowledge gairn(4) outside the latitudes of acceptance of the

reacer/listener It could also suggest that there has been a successful campaign to promote a

menacing image of GM food, which in turn would suggestifaiby those promoting GM

food.

1999 Genetic Concern/Lansdvne Market Research

Genetic Concermgn IrishNGO/Pressure group commissioned a number of questions as part

r

of a Lansdowne Market Research survey omnibus survey with a view to obtaining a measure

of consumer attitudes to genetic engineering. This survey was conducted between January 4

and 14", 199. A total of 1,397 people were interviewed at various locations throughout

Ireland. This was deemed to be a statistically representative sample of the Irish population.

The main conclusions drawn by Genetic Concern outlined in their press release were:
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1. Very few people consider that they know much about genetic engineering (78% said they
know little or nothing about the technology).
2. Generally speaking, womerespecially married womerwere more concerned than men
aboutgenetic engineering. This could bepained by the fact that married women do
most of the food shopping for the family and therefore face decisions regarding food safety
/ risk daily and in a more concrete way.
3. When asked if they were concerned about genetic engineering, a clear méagliithase
who were interviewed said that they were. Only 184 people out of 1397 were unable to
answer the question.
4. When prompted, 62% of those who responded s
or Afairly concernedo, reompahed Wihoh vest 2
Ainot concerned at allo. A further 14% were
5. Those who considered that they knew most about genetic engineering were also the most
concerned about the implications of genetic enginedoinfpod safety. Of those who felt
they knew a lot about genetic engineering, 89% were concerned, compared with just 8%

who were unconcerned.

After prompting the respondents with a number of food safety issues, 62% of those who
responded were concernedhvgenetic engineering compared to just 24% who were
unconcerned. Highest levels of concern were from married women (68%) and the lowest
levels were single men (52%) (Table 3.4). In addition, a very substantial majority (89%) of
those who responded wantddar labelling of genetically engineered food against just 2%
who disagreed with the need for labelling.
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Table 3.4:After prompting the respondents with a number of food safety issues, level of
concern about genetically modified foods was assessed.

Group| Male | Female [Male Married | Male Single | Female Married [Female Single
Very

35% | 30% | 39% 35% 26% 44% 32%
Concerned
Fairly

27% | 28% | 27% 29% 26% 26% 29%
Concerned
Neither 14% | 13% | 16% 13% 13% 14% 18%
Not Very

14% | 16% | 11% 16% 16% 10% 12%
Concerned
Not at dl

10% | 13% | 8% 8% 19% 6% 9%
Concerned
Don't know/
N 15% | 14% | 17% 9% 18% 14% 20%
o]

Source{Morris and Adley, 2001

It is very clear from the survey that the time, few people knew very muatbout the

biotechnology (Figte 3.3).

Figure 3.3: Respondents S€leclared Knowledge of Genetic Engineering

| know a lot about
this topic, 4% | know a
reasonable
amount about this
| know nothing topic, 17%
about this topic,
37%

I know very little
about this topic,
42%

Sourcef{Morris and Adley, 2001
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The lack of knowledge regarding genetic engineering was almost uniformly spread amongst
all age groupsTable 3.5),aot ewor t hy fact given I|Irelando0s a

knowledgebased economy.

Table 3.5: Knowledge levels of genetic engineering by age group in Ireland

Total |Age 15-24]Age 25-34]|Age 35-49]Age 50-64]Age 65+

| know a lot about GE 4% 4% 4% 5% 4% 2%

| know a reasonable amount
about GE

17%| 16% 22% 18% 20% 8%

| know very little about GE 42% | 43% 43% 45% 43% 34%

| know nothing about GE 37%| 37% 31% 33% 33% 56%

Source{Morris and Adley, 2001

The generalow levels of knowledge about genetic engineering that are found in this survey
are consistent with the findings from other surveys. However, Genetic Concern drew the
conclusion that

Afthose who considered that thegalsatheew most
most concerned about the implications of genetic engineering for food safety. Of those who
felt they knew a lot about genetic engineering, 89% were concerned, compared with just 8%

who were unconcernedo.

This conclusions misleading becauseky 4% of the total sample said that they knew a lot

about genetic engineering (this figure had no knowledge testing question) which amounted to
only 56 people. Thus, because of the very small figure, it is not probable that the suggested
relationship cou be established by statistical testing. A second point that was not highlighted
in the Genetic Concern conclusion was the fact that genetic engineering consistently came last

in the list of food safety issues that concerned respondents (even after pgdmpti

1999: Amarach Consulting Ltd. Survey

Between May 14 and June 2%, 1999, Amarach Consulting administered an omnibus survey

by interview to 2,592 people between the ages of fifteen and seeemtyl he survey was
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weighted to be a statistically nrgsentative sample of national residents. The survey contained

two questions relating to GM food. The first asked respondents if they were concerned about

the safety of genetically modified foods. The second then asked those who had indicated a

level of cancern regarding GM food whether their concern influenced the purchases of food

they made. Of the respondents, 82% stated that they were concerned about the safety of GM

foods (39% were very concerned and 43% were somewhat concerned; Table 3.6). The

remaincaer, 18%, stated that they were unconcerned.

Table 3.6:Level of concern about the safety of genetically modified food in 1999

Totals
Total Male | Female| Single | Married | Widow
Very Concerned 39% 42% 58% 37% 45% 18%
Somewhat
43% 53% 47% 46% 43% 11%
Concernd
Unconcerned 18% 61% 39% 51% 37% 12%

Source(Morris and Adley, 2001

Responses also show that Irish men were less likely to be concerned about GM food than Irish

women. Among those respondemtso claimed to be unconcerned about the safety of GM

food, 61% were men whereas only 39% were women. Analysis of the responses also indicates

that single people were less concerned about the safety of GM food than those who were

married or widowed. Moréhtan 50% of those who were unconcerned were single. The

youngest respondents (aged 24

concerned about GM food whereas those agéd®gears were the most concerned. Social

year s)

and

ol dest

( 065

year s

class seemed to have littleany, effect on the level of concern whereas increased education

tended to elicit a somewhat higher level of concern regarding the safety of GM food. Of those

who wer e

homemakers.

overy

concerned?©
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The second question regarding GM food in this surveyomésasked of those who had stated

that they were concerned about GM foticattempted to derive what level of influence this

concern regarding GM food had on the actual purchasing of food (Tapld Be results

show concern for the safety of GM foods had a possible influence on purchasing. However,
care should be taken when examining the results from this question as it applied only to a
subset of the sample. In addition, the possibility of infeesof cannot be discounted fully as
empirical evidence has shown that what interviewees say they will do does not always
translate into actual behavio{iatz and Stotland, 195€ampbell, 198

Table 3.7:Do concerns about the safety of GM food influence what yo (1999)

Always- | try to ensure that nothing | buy GM. 27%

Most of the time- but sometimes it is impossible to find out 33%
something is GM.

Some of the time if | have time | will read the label but there @ 27%

often times when itdéds too dif

Never-Concern about GM mychoa sf prddoc 13%
at all.

Donot know 0%

Source{Morris and Adley, 2001

Again, men and single people comprised the largest proportion of those who stated that
concern about GM foods did not affect their cleodd products at all 70% were men and

50% were single. Females and homemakers tended to indicate that concern regarding GM
food did affect what they purchase, although there is no validation that their actions follow up
on their perceptions of concerri$ second question reinforces the findings from the previous
guestion and also shows similarity with both the Genetic Concern/Lansdowne and the 1999

Eurobarometer 52.1 surveys.

1999/2000: California Polytechnic State University & NUI, Galway:

A two phasestudy was carried out in 1999 (Phase 1) and 2000 (Phase 2) to compare the

attitudes of two communities, one in the {($&n Luis Obispo County, California; population
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of approx. 42,000 in 2000) and the other in Ireland (Galway City, County Gghopylaton

of approx. 57,000 in 2000) to GM food and related issues during two time p@hotfst al.,

20049). The first phase of the survey sampled 197 Irish people (n=197) whitedond phase

had an Irish sample of 100 (n=100). In the second phase of the research additional questions
relating to particular uses of GM technology and trust in Government agencies were added.
Results pertaining to the Irish sample found that the@ntgjof Irish respondents in both

phases of the research were either not very familiar or not at all familiar with GM foods (1999:
56.1% and 2000: 58.6%). Over 90% of Irish respondents, in both research phases, who were
very or somewhat familiar with GMbbd, indicated that newspapers and television news were
their main source of information. In the second phase respondents were asked their opinion on
the appropriateness of sources of information on GM. In Ireland TV news reporters (88.2%),
newspaper reptars (76.86), and radio news reporters (69.9%) were deemed the top three
most appropriate sources. Lower on the scale were science teachers (42.6%), university
professors (38%) and farmers (33.3%).

In relation to the likelihood of Irish respondents to @M food, there was a large increase
between Phase 1 and Phase 2 of respondents claiming they would probably not or definitely
not purchases GM food (Phase 1: 27% and Phase 2: 50.5%). The number of Irish respondents
indicating that they wouldefinitely, probably or maybe buy GM food remained relatively

static at 47.7% (Phase 1) and 49.5% (Phase 2). In both phases of the study a high percentage
(over 94%) of Irish respondents believed mandatory labelling of genetically modified food

was important (i.e. in9499- very important: 70.6%, somewhat important: 25.4% and in 2000

very important: 68%, somewhat important: 27%).

Results from the I rish cohort show that resp
upon the particular attribute it had. GM food dedvrom crops that were modified to kill
pests and use less pesticides had the highest rating (mean score) while those modified to

improve taste were rated the least (see Table 3.8)
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Table 3.8: How likely are you to purchase a food product that has leetically modified?

Attribute Mean rating
To kill pests and allow farmers to use less pesticide 3.05
To improve nutrition? 3.03
To help plants withstand weed killers? 2.64
To improve taste? 2.56

Source(Wolfet al, 2009

Il rish respondentsd trust in Government agenc
food, while a positive relationship between perceptions of global food producers using

environmentally safenethods and their willingness to buy GM food was found.

2000: University College CorkVilei and McCarthy, 2001

In June 2000, a survey of 200 people was carried out in Ireland usingepseting

questionnaire via mail in three cities (Dublin, Cork, anthéiick). The sample was

representative of Irish gender, age and secimnomic groupings in Ireland at the time (based

on national statistics from the 1996 census). Of those surveyed all indicated some awareness
of the concept of gene technology in fooddurction(Vilei and McCarthy, 200).. However,

the levels of awareness were diverse (23% had heard 'a lot' about gene technology; 64% had
heard 'a fair amount' and 14% indicated 'very little'). The majority of respondents (57%) held
the belief that GM food produstvere being sold in Irish stores (35% indicated that they did

not know, while 8% believed therenot sold). 55% were able to name a GM food

commodity that they believed was on sale. Once agaisigndicantrelationship was found
betweenncreases itevel ofknowledge about gene technology amcteases of levels of

acceptance of gene technology.

2001: Forfas

In September 2001, a survey was commissioned by Forfas, the Irish national industrial
development agency, to determine the level of public kedge about biotechnology within
Ireland. The study consisted of 1,000 telephone interviews to members of the Irish public.

67% of respondents were found to have no kno
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respondents linked the term biotechnologgéoetically modified organisms (GMOs) or GM
food, while 2% linked it to cloning. Only 20% of those surveyed perceived biotechnology as a
‘good' thing. Concerns expressed by respondents included biotechnology interfering with
nature (28%), human health wieis (17%) and ethical concerns (11%). 25% of respondents
said they had no concerns. Females and the madpid (3554 age group) expressed more
concern about human health and ethics.

2001: Agri-aware/UCD
In August 2001, the Irish Agwareness Trustamnmissioned a study (400 fateface

interviews with members of the public) to examine Irish public perceptions regarding
agriculture and the food industry (including food safety issues, disease scares and GM foods)
(Finnegan and Phelan, 2001). 67% ofsinavho responded cited major concern regarding GM

foods risks. Notewahy was the fact that 41.5% et BSE as a major concern.

2002: Eurobarometer 58.0, EU Commission DGXII
This survey was carried out between September 1st and October 7th, 2005ifthe 1

countries. It was the fifth in a series of Eurobarometer surveys on biotechnology and the life
sciences. The Irish component involved a sample of 999 face to face interiewsthe

Irish respondents, 24% felt "very" or "fairly well informed" on G&lwhich was the lowest of

all 25 environmental issues presented in the survey. Ireland had the third highest level of
6dondét knowd responses amongst all 15 EU cou
average was 27%). Only Greece and Portugal rpdhte r | evel s of O6dondt Kk
44% and 41% respectively. Ireland had one of the lowest engagement levels on biotechnology

at only 18%. 26% of Irish respondents were very worried about GMOs which was less than

the EU average of 30%. Irishrespondes 6 support for GM crops was
average in 2002 was 89.7%) while support for GM food amongst Irish respondents was the

joint second highest at 70% (Spain was 74% and Finland was 70%). Noteworthy is the fact

that while Ireland had one of th@wvest levels of knowledge or engagement regarding
biotechnology, it had comparatively high levels of support for GM food. Furthermore, Irish
respondents had the second highest percentage of respondents who would reject all reasons for

buying GM food. Howver, they also had the second highest mean number of acceptable
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reasons for buying GM foods amongst those remaining respondents who did not reject all
reasons for buying GM food (see Figure 3.4). This indicates that those who did not completely
reject GMfoods were open to relatively more reasons forgisM food than the EU

average.

Figure 3.4: Acceptance/Rejection Levels of Reasons for buying GM food
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Mean number of acceptable reasons for buying (excluding those who reject all reasons)

Source(Eurobarometer, 2002

2002:Food Safety Authority Ireland-EAl):

Using a nationally representatisampling method00 telephone interviews withish adults

(persons aged 15 and overas carried out on the issue of food safety between April and May
2002. GM food was rated joint fifth (with food irradiation and additives) from a list of nine
food saéty concerns. Herbicide and pesticides were listed as the first concern (70%),
BSE/mad cow disease the second concern (67%) and food poisoning as third (64%). When
surveyed about possible adverse lbeign health effects of food consumed nowadays
respondets cited cancer (32%), unknown leteym effects of GMOs and mass production
(24%), heart disease (15%) and obesity (13%).
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2004: Teagasc/UCD

Between October and early November 2003, 297 yogurt consumers were sampled via face to

face interviews to examirtbeir attitudes to a hypothetical secemeheration GM yogurt
product(O 6 C o retnab 200§. The study was a random sample controlling for gender, age

and socieeconomic levelinterviews took place at twengne sampling points throughout

Il reland that were randomly generated to ref/l

Results found that i rRGMoOhes esgamepnite (s2udr.v4edy eodf asnha

that completelyejected all GM foods; while a second grouping (33.4%) specifically rejected
secondgeneration GM products. Another grouping, 20.5% of the sample, were open to the
idea of secondieneration GM products but had a number of complex reservations. In
addition GM foods that had specific consumer benefits were acceptable to 21.2% of the

sample.

2005: Eurobarometer 64.3, EU Commission DGXII

The 2005 Eurobarometer 64.3 was carried out during November and December, 2005 via face

to face interviews in the 25 EUamber states68% of Irish respondents (n=1000) claimed

they were familiar with GM food which was below the EU average of 80%. 29% of Irish
interviewees stated that they were supportive of GM food which was slightly above the EU
average of 27%. Outrightipport and risk tolerance for GM food among Irish respondents

was 55% (lower than the 2002 [70%] figure but similar to the 1999 level [56%]). Overall Irish
respondents had low levels of knowledge of modern biotechnology coupled with low levels of
engagemen acti vities which placed them within
other EU Countries (Figure 3.5)
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Figure 3.5: EU countries and biotechnology levels of Public Engagement
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26.7% of Irish respondents rejected all reasortsuy GM food (which is a decrease when
compared to the 2002 results). There was a slight increase in the number of reasons to buy GM
food (mean = 3.85) Irish interviewees were willing to accept when compared to the results in
2002). This placed Irelandgpondents in a very similapgition to UK respondents (see

Figure 3.6).

138



Figure 3.6:Acceptance/Rejection Levels of Reasons for buying GM food
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2005: Irish Council for Bioethics
In 2005, The Irish Council of Bioethics (ICB) publisheedeport entitted Genet i cal | vy
Modi yed Cr ops a ©pporiurutyfor irelamd@ Aspart of therdevelopment of

the report the ICB undertook a public consultation process that used a 17 question survey (16
closed ended questions and one open end question allowing respondeutsuy

information/comments they wished to) that allowed members of the public to express their

views on a number of issues. The sample was not statistically significant or representative of

key demographics. A total of 560 submissions weceived, ofvhich 311 respondents

expressed their individual opinions via the open ended question that allowed free text input.

Results show that a vast majority of those who submitted input to the ICB were opposed to
controlled cultivation of GM crops in Ireland (778sagree, 14.3 agree, 8.7% unsure).

Overall, the report found thatitwasa bundant |l y cl ear from the fir
that those responding are greatipposed to the introduction of GM crops, and are largely of

the view that GM foods curregitlt on sal e are not s aNbteworthpr huma

was the fact that there was a diverse range of issues/concerns that were cited in the open end
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questions that included health concerns, secimnomic concerns to environmental issues and

moral/ethcal worries.

2009: Geary Institute, UCD

In December 2008, via the use of an online survey pan (the University College Dublin Food

and Health Survey panel), 350 panel members were questioned on various food and health risk
issues during a survey regardihg 2008 dioxin incident in Irish pofkKennedyet al, 2010.

GM food was consided by respondents to pose the least risk to human health when

compared to the other food related hazard types from the 47 food aholodorelated hazards
ranked by respondents. Overall GM food was considered the ninth least risky hazard (mean
score: 2.43 where 1=almost no health risk, 4=high health risk) below that of noise levels in
night clubs (mean score: 2.52), BSE (mean score: 2.76), moulds (mean score: 2.79), food
additives (mean score: 2.82), bacteria in food (mean score: 3.01), pesticides¢orean

3.16), high fat food (mean score: 3.44).

2010: Eurobarometer 73.1, EU Commission DGXII

This survey was carried out in the 27 EU countries between January and February, 2010. The

survey sampled 1,007 Irish people via face to face interviBws.suvey supports previous
Eurobarometer surveys that show Irish respon
opinioné responses. For example, while 80% o
of respondents (the highest of all EU countries)il r el and o6di dnét knowd i
harmful or not (Malta was second highest at 33%). Irish respondents also had the largest
percentage (31%) of alll EU countries who res
agreed or disagreed that GM foedundamentally unnatural. Ireland also had the smallest
percentage of respondents who agreed with the statement (52%). It also had the third lowest
percentage of respondents (48%) stating that GM food made them feel uneasy which was

below the EU averagd 61%. In addition, Irish respondents had the lowest level of

disagreement (36%) in all EU countries (EU average was 61%) with the statement that GM

food should be encouraged. Nevertheless, Irish respondents (22%) tended to be close to the

EU average (23%9)n agreeing GM food should be encouraged. 51% of Irish interviewees felt

that over the next twenty years genetic engineering will improve our life. As with prior
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Eurobarometer surveys, Irish responses were characterised by comparatively high levels of
O0chdt knowd or 6no opiniond responses coupled

concern with GM technology.

Qualitative study
2002: Food Safety Authority Ireland
The Food Safety Authority of Ireland (FSAI) carried out two surveys in 2002 (betweén Ap

and May) to examine Irish public and industry attitudes to food safety (800 quantitative phone
interviews and 10 qualitative focus groups). In the qualitative research phase, GM foods were
not cited as a food safety issue (no prompting took place)n\&imeeyed about possible

adverse longerm health effects of food consumed nowadays respondents cited cancer (32%),
unknown longterm effects of GMOs and mass production (24%), heart disease (15%) and
obesity (13%).

3.4Longitudinal Analysis of Biotechntogy related Eirobarometer Surveys in Ireland
(from1996 to 2010)
3.4.1 Objective:

Over the past thirty years 1800pluslrish people have been asked their opinion on

biotechnology (Table 3.1), each one of these studies usually polled over 1000 peopézehat
considered representative samples of the Irish population. These surveys paint a general
picture of the Irish publicds opinion. Howev
compare all the surveys to one another. Only polls that usaithe questions (i.e. the same
wording) and the same methodol ogy, for the s
comparable. Longitudinal analysis, where possible in both survey data and public comment
records, can be used to identify trends aritepas that can be extractédurant and Legge,

2005 Durantet al, 1998 Gaskellet al, 1998 Gaskell and Bauer, 200TIrench, 2009Morris

and Adley, 20010 6 C o retmah 2005.

As a result, the results from seven Eurobarometer quantitative surveys which were all carried

out within the same EU research initiative were furtheryaea to examine the specific Irish

results on a longitudinal basis where possible.
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3.4.2 Methodology
The longitudinal analysis offered in this chapter that is carried out as part of this thesis uses

Irish results from the seven biotechnology Eurobaronstereys. The Eurobarometer

surveys are a set of surveys carried out in each E.U. member state on a specific topic as part of
the EU ongoing effort to monitor public opinion. Since 1973, the European Commission has
been monitoring public opinion in thedvhber States to aid in the preparation of texts,
decisionma ki ng and the publicds evaluation of i1t:
commissioned by the E.U. Commission DG XII. There has been a set of seven surveys carried
out under the Eurobarometeogram on the issue of biotechnology between the years 1991

and 2010 inclusively. These surveys, conducted in each EU Member State, used a multistage
random procedure providing a statistically representative sample of national residents aged
fifteen and ove Such research allows easy and useful comparisons of results between
countries, as responses to questions asked in one EU country can be compared directly to the
answers provided to the same question in another EU country during the same Eurobarometer

survey.

However, research examining changes in country specific attitudes in Europe over time has
been relatively limitedGaskell and Bauer, 200Allum et al, 2008 Gaskellet al,, 2003a

Pardoet al, 2002 Durantet al, 1999 and even less has been completed on the evolution of
Irish public attitudes to modern biotechnology over t{@&é C o retha 2005 Morris and

Adley, 200). The primary challenge to such work is that not all Eurobarometers have used

the same questions, resulting in a limited ability to compare responses over time teaany gr
extent. In addition, certain methodical issues have been highlighted in both the questions used
in the Eurobarometer surveys and the analysis of results derived from the Eurobarometer
surveyy(Pardo and Calvo, 200Rardo and Calvo, 2006

Notwithstanding the result comparison challenges and the criticism of Eurobarometer
guestiors, all the Irish results from the seven comparable Eurobarometer surveys were
examined, collected and analysed to allow (where possible) for the development of a
longitudinal data set for identification of trends and changes over time in Irish attitudes. V

this secondary analysis of the Eurobarometer biotechnology surveys results from Ireland, it
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was possible to deriveon a longitudinal basisdevelopments in the areas of knowledge,
awareness, disposition and trust. The choice of these areas is balsedoncept of using

broad headingsnder which to categorise answers to certain questions. This method, using the
same or similar areas as utlined ahdwas been used necent review of public attitude
surveys(Baueret al, 2007 Rother and Langner, 200Allum et al, 2009.

3.4.3 Results:

Results fo the longitudinal analysis of Irish responses to plant biotechnology questions in
seven different Eurobarometer surveys from 1991 to 2010 were grouped into four main
categories: awareness, knowledge, disposition and trust.

Awareness:

A key area of impo#nce in both a policy context and a public involvement/attitude context is
the concept of public awareness of an igfueba, 1933 How and to what extent the public

is aware of an issue can have an impact on how an iskaenisd and by whorfAugoustinos

et al, 201Q Dannenberg, 2009Analysis of the five Eurobarometer survegsried in Ireland

from 1996 to 2010 that employed awareness questions shows growth in the number of
interviewees stating they had heard of food biotechnology/GM food, from 34% &6ntd.99

81% in 2010 (Figure 3.7). A near linear increase in awareness is observed, although in 1999
there was a spike in the number of people having heard of food biotechnology which could be
related to the increase in Irish media coverage of agricultur&ihtbod as during this

period field trials of GM sugar beet took place in Ireland.
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Figure 3.7: Have you heard about Food Biotechnology/GM food?
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Knowledge:
Knowledge and its relationship to attitudes has beery atea of research in several fields

(e.g. politics, public understanding of science, etc.). The knowdatliede nexus within the
biotechnology area is one of much contention. Positions range regarding this nexus: some
defend the deficit model, statitigat low levels of knowledge are correlated with negative
attitudes (put simply, understanding biotechnology entails accepting / supporting it); others
acknowledge no such relationship between knowledge and acceptance / positive attitudes.
Between these pes a range of opinior@an be foundThese include those who suggest a

weak link between knowledge and positive attitudes and those who suggest a fundamentally
more complex relationship (for example, in the UK it was found that knowledge of general
sciene is positively correlated with positive attitudes to science in general, while for specific
technologies a variety of correlations were found, including a negative one for morally

contentious issues) (Duragtt al, 2002).
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The Eurobarometers that focuslmntechnology employ a range of knowledge testing
qguestions known as the O0Oxford Seodedqedstionshi ch
that examine O0textbookdé knowledge of science
collaboration betwen Jon Miller in the US and JohruEant and colleagues in the UKiiller,

1998 Durantet al, 1993.

By examiningin a longitudinal manner the results from four knowledge testing questions that

were used in the 1996, 1999, 2002 and 2005 biotechnology Eurobarometer surveys

administered in Ireland, it is possible to obtain a more granular perspective on the issue of

knowl edge. The fir st dtrueeffaiseothat oedinaayltoynateed doimat r e i
contain genes, but GM tomatoes doo. Between
improvement in the number of correct responses from 21% to 31%. Thefpra&rrect

responses was in 1999 during the peak of media coverage in Ireland on GM foods. Only in

2005 did more people correctly answered the question than not. In all four surveys, the
numbers of respondents ans weesionjgntfighestn 6t know
response |l evel. Since 1999 there has been an

resporses to this question (Figure 3.8
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Figure 3.8 Irish responses to the question asking is it true or false that ordinary tomatoes do
not contain g@nes, while GM tomatoes do (192605)
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The second knowledge testing of Irish Eurobarometer sutkiaysvas used across a few years
asked if it was true or false theme by eating
modified. Across all surveys more respondents answered correctly (false) than incorrectly

(true). As in the prior question above, the percentage of incorrect responses (true) peaked in
1999 (25%) and has incr easedspamgesren@inedThe numb
relatively stable over time, with a deviation across the four surveys of £3 percentile points.

Only in 2005 did the number of fAdondét Kknowo
answerskigure 3.9.
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Figure 3.9 Irish Responses to tlgpiestion asking is it true or false that by eating a GM fruit a
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Another knowledge related question that was suitable for longitudinal analysis over the four

surveys was whether it was not possible to transfer genes between species (true or false). As

wi t h

so, with relatively little changes in the levels across the fouegansince 1999 the correct

answer was more often given thie incorrect answer (Figure 3)10

the prior

guestions
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Figure 3.101 r i sh Responses to the question asking

to transfer genes betl®¥R0A5) speci eso i s true
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The forth question that longitudinally examined knowledge among Irish respondents in the
Eurobarometer surveys asked if it was true or false that GM animals are always bigger than
non GM animals. Agaia r el ati vely stabl e feddentdctosskmmeo wo
(Figure 3.1). As in the tomato containing genes question above, only in 2005 did respondents

answering correctly outnumber those answering incorrectly.
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Figure 3.11 Irish Responses tithe question asking is it true or false that GM animals are

always bigger than non GM animals (192605)
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Overall, Irish responses to the knowledge testing questions in the biotechnology related

Eurobarometers thaould be measured over time in a longitudinal manner show

I mprovements over

ti me i

n

the correct

answer

know responses. There is a clear, albeit slow, reduction in incorrect response and increase in

correct responses

Disposition:

One insight into Irish attitudes to modern plant biotechnology that can be measured

| ongi tudinally is

the I

s h

publ i cobs

to a number of key Eurobarometer questionsweae used consistently acreeyeral

Eurobarometer surveys.
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The first of such questions measures respond
engineering. The Eurobarometers between 1991 and 2002 inclusively asked respondents if

they believed tat over the next twenty years biotechnology will improve their way of life. In

2005 and 2010 respondents were asked the sam
engineeringdé replacing the term 6biotechnol o
thenineteen year period from 1991 to 2010, Irish respondents have gone from very optimistic

in 1991 (66%) to very pessimistic in 1999 (17%), and back to a more optimisticlourtloo

2010 (51%) (see Figure 31 his dip in optimism in 1999 is during a periokintense

media coverage of GM crops in Ireland (the most intense period between 1997 aincd@810

Chapter 4).

Figure3.12 1 ri sh Eurobarometer Respondentds Opti.

Over the next 20 years biotechnology/genetic engineering will
improver our way of life

80

70

60

50
40
30
20
10 .
0 T \ T T T

1991 1993 1996 1999 2002 2005 2010

Time

Percent

Source:Eurobarometer Surveys 192610

The question of the futareffect of GE food/Food biotechnology was also posed to
respondents over five Eurobarometer surveys between 1996 and 2010 inclusively. Results
show that the 1999 survey had the highest numbers of Irish respondents believing GE food or
food biotechnology wuld make things worse (Figure 3)13he 1999 survey was also the

survey that had the lowest number of respondents believing GE food or food biotechnology

would have a positive or improving effect. However, since 2002 there has been an increase of
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over 10percentile points in those respondents believing GE food or food biotechnology will
improve life. Noteworthy is the result that depicts the trend that consistently high number of

respondents answered Adondét knowo to this

Figure 3.13 Irish Reponses to the question asking what will the effect of GE food or food
biotechnology will be in the future (192®©10)
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When,between 1996 and 2005, respondents were asked if GM crops are useful, a relatively
unstalte pattern ofesponses was found (Figure 3.14greement with the statement that GM
crops are useful was at a peak (57%) in 1996, dropping sharply to a low of 32% in 2002, and
increasing again to 44% in 2005. For the majority of the nine year time pegoéstion, the
number of Irish respondents agreeing that GM crops are useful was never statistically

significantly below the number of those who disagreed that GM crops were useful.
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Figure 3.14 Agreement by Irish respondents that GM crops should beueaged (1996
2005)
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Another question that has been used in several Eurobarometer surveys (namely in 1996, 1999,
2005, and 2010) is one that asked respondents whether they agrieddored) that GM

crops should be encouraged. Il rish respondent
agreeing that GM crops should be encouraged in 1996, to a small minority (22%0in 201

(Figure 3.1%. The large change in attitude occurred in 199@ne a drop in those agreed was

replaced by a | arge change in the number of
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Figure 3.15: Agreement by Irish respondents that GM food should be encouraged (1996

2010)
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respnses are excluded) (Figure 316 The very high | evels

Irish surveys are noteworthy (for example, in 2010, 42% of Irish respondents (the highest of

a l

countries) dotesweestiend fidondt knowo

153

of

i
doi



Figure 3.16 Irish respondents who agree or totally agree that GM food should be encouraged
(19962010)
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Overall Irish respondents have seen an increase inogbmism towards GM plants and
food, while there has been an overall reduction in the number of those Irish respondents

agreeing with the encouragement of such technology.

Trust:

The source of information is considered an important element in the fomuaitchange of an
attitude(Campbell, 1980Rokeach, 1968/aughan and Hogg, 199Boguska, 2002/isser

and Mirabile, 2001 Analysis of results from the Eurobarometer question that asks
regpondents to rate their level of trust in biotechnology information from various sources was
carried out to include Irish responses from 1996, 1999, 2002 and 2005. Over these years
environmental organisations, the medical profession and consumer orgasisatibo

consistent high levels of trust (relative to other sources) as a source of information followed by
universities and the media (televisiand newspapers) (See Figure 3.INot all sources were
always listed as a choice for respondents (e.g. fabnganisations were not an option to

choose in 1996). Over time increases in trust were observed in consumer groups,
environmental groups, the medical profession and to a small extent national government

bodies. Overall decreases in trust over time weradon the following sources: animal
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welfare groups, farmers groups, religious groups, industry stakeholder groups and to a small
degree, political parties. Over the same time period levels of trust in universities, TV and
newspapers and international itgions remained relatively stable (all had spikes in trust in
2002).

Long term, the publicbés evaluation of a sou
information from that source is perceived and/or used. To evaluate how credible key
actors/sorce of information are regarding modern biotechnology and genetic engineering, a
measure of trust and confidence was used in the Eurobarometer surveys that asked
respondents to rate how well such groups ar
researchers who designed the question saying ‘doing a good job for society' is likely to express
a view that the source of information is both competent and behaves in a socially responsible
way (Hogg and Vaughan, 20D3rish responses to this questionl999, 2002, 2005 and 2010

when complied together show scientists and doctors consistently having the highest ratings

(i .e. Ouniversity scientists doing research
i mpacts of biotechnbhdggdbrandobdbegi easeatshi
Figure 3.1§. Environmental groups campaigning against biotechnology and consumer
organisations checking products of biotechnology have the next highest rating levels over

time. Retailers making sure fooslsafe and farmers deciding what to group have had consist
increases in rating. Noteworthy is that Irish respondents have consistently rated negatively
churches giving their points of view on biotechnology. While in 1999 industry developing new
products wih biotechnology was rated negatively, this has increased dramatically over the

years to where respondents now rate industry developing new biotechnology products as

positive.
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Figure 3.17 Most trusted Sources of Information regarding biotechnology
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Figure3.18 Respondentsdé ratengdoifngfavgooodupsohrbapssaci etyd
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3.5Analysis of phone calls to the FSAI Advice lir{@003-2010)
3.3.1 Objective

Insights into the public attitudes of modern biotechnology and how concerned the public is

with using this technology can be obtained by many methods (qualitative and quantitative
surveys, willingness to pay research, etc.). 8mece of orgoing monitoring of public
concerns regarding food is (ESARpudimod Safety

information/advice line which was created in 2000 and has been in operation since.

3.3.2 Methodology

The 11 full years of data on threlume and nature of food related calls within this data base

was sourced directly fro the FSAI, transformed into a Micros&fkcel data base and

analysed for trends between the years 2000 and 2010 inclusively.

3.3.3 Results:

From 2000 to 2010 inclueely, 97,473 calls were received (annual average of 8,861) by the
FSAI advice/info line. Over this time period, GMO/GM food related calls accounted for

0.45% of the total calls received. The highest percentage of GMO related calls reached 0.73%
iNn2004(se Table 3.9). This data indicates that

food safety issues is relatively low compared to other food safety issues.
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Table 3.9: Volume of phone calls to FSAI advice/info line that were GMO related

Year Call Category | Total by category | Total calls per % of calls that
year were GM

2000 Info. Request 2,738 6,689

GMO 40 0.59
2001 Info. Request 2,570 7,274

GMO 36 0.49
2002 Info. Request 2,795 7,817

GMO 37 0.47
2003 Info. Request 2,777 8,521

GMO 60 0.7
2004 Info. Request 2,890 9,565

GMO 70 0.73
2005 Info. Request 2,182 9,913

GMO 37 0.37
2006 Info. Request 1,966 7,686

GMO 32 0.42
2007 Info. Request 1,711 7,749

GMO 30 0.39
2008 Pork Dioxin 3,763 12,013

GMO 20 0.17
2009 Info. Request 2,679 9,345

GMO 38 0.4
2010 Info. Request 2,358 10,901

GMO 19 0.17

Source: FSAI, 2010

3.6 Discussion

Results from the longitudinal analysis of the Irish responses to the Eurobarometer surveys
allow for the assessment of attituditr@nds within the Irish public concerning modern plant
biotechnology (and in particular GM food). The areas of analysis examined in this research

are: public awareness, knowledge, disposition and trust.

Awareness:

Longitudinal analysis from 1996 to 201regarding how aware Irish respondents claim to be

of GM food and food biotechnology, shows a steady increase of awareness over time with a
spike in 1999. This spike aligns with the peak of Irish media coverage of GM food that
occurred in 1999 as desaeihin Chapter 4 and in prior publicatiofdorris and Adley, 2001
Moreover, the increase in awareness is significant, as it starts at 34% in 1996 and augments to
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81% in 2010. This is not surprising, as over time me@pfe would have heard of GM food
or food biotechnology which would explain the increase in the number of respondents who

state they are aware of the issue.

Knowledge:

While awareness has increased among Irish respondents, the question of knowledge is m
complex. Of the four knowledge testing questions that were comparable across multiple
Eurobarometers, three showed increases in the number of respondents providing the correct
answer in recent years. Responses to the forth question showed a redéivielyevel of

correct responses over the nine years and in the four separate surveys involved. The two
knowledge testing questions that pertained directly to GM food saw peaks of incorrect

answers in 1999, which was a key period of media coverage amdreh the issue of GM

food and crops, a coverage that resulted in a spike in awareness as mentioned above. This is of
particular interest, as it demonstrated the absence of correlation between the amount/degree of
media coverage and the actual knowledigghe public regarding the material/issues covered

by the media. It can be argued that while extensive media coverage indeed impacts the
awareness of the public regarding a controversial biotechnology, it does not assist in informing
or in educating the filic regarding the scientific facts or regarding risks and benefits. This

raises possible questions regarding the role of the media in public education regarding science

and technology, and in knowledge transfer.

Disposition:

Four questions allowed argitudinal analysis of results over time and across Eurobarometers

in order to gain insights into |Ir41sh respond
biotechnology. The first question was a broad-porduct specific question that was asked
acrossallsven Eurobarometers. It measured respond
biotechnology/genetic engineering will improve life in the next 20 years. Irish responses

between 1991 and 2010 show that while most Irish people were optimistic in the eaflys1990

and most are optimistic today, there was a low point in 1999 where relatively very low

numbers (16%) of Irish respondents believed biotechnology/genetic engineering would

improve life. The next question analysed from a longitudinal perspective askeddests if
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GM food or food biotechnology will improve life. The Irish public results to this question
show very similar trends to the prior quest.:
later followed by a marked increase in the belief thatebkrtology in question would

improve life.

The next two questions asked respondents if GM crops and GM food should be encouraged.

As in the two prior questions, the results concerning GM crops showed asimilar but much less
pronounced pattern of positve®1t i ment (i .e. starting in the
encouragement but dropping to a low in 1999 and 2002, only to increase again thereatfter).
However, when asked about GM food, Irish respondents were decidedly more negative and
since 1999 there hagén an overall decline in those agreeing that GM food should be

encouraged.

These results suggest that while being optimistic that biotechnology/genetic engineering and
even GE food/Food biotechnology will improve life, Irish respondents are, at thdissme
less willing to encourage GM crops and even less willing to encourage GM food. The
progressive change in disposition from positive to negative along a continuum from broad
terminology to specific GM producf{see Figure 3.15an be explained by aimber of
factors. These factors likely include:
1 The influence of the NIMBY (Not In My Back Yard) effect
1 The concerted stigmatization of GM products over time by@ntigroups such as
the organic farming sector (e.g. IOFGA)
1 Alack of understandingofwhats i ncl uded in the broad ter
6genetic engineeringd, which is demonstra

knowledge that the Irish pubic had regarding these technologies.

Trust:

The first trust related question asked Irish resigoits to rate their levels of trust in different
source of information regarding biotechnology. It is evident that environmental and consumer
groups have been and still are well trusted by the Irish public. While religious groups, political

parties, indusy groups and farmer groups are a less trusted source of information, industry
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groups and farmer groups have seen increases since 1999 in the number of respondents who
believe the groups are doing a good job developing new products of biotechnology and
dedding what crops to grow. Over the years that were comparable universities were not some
of the most top rated sources of information when compared to other sources. Consistently,
universities and the media (specifically T.V. and newspapers) were simidakgd as each

other by the Irish public as a most trusted souféeformation on biotechnologyrhese

results are noteworthy since they generally show that the Irish public tends to be more
suspicious of groups that are perceived as promoting theirmt@nests (e.g. industry,

farmers, politicians) as opposed to groups that are perceived as defending or promoting the
interests of others (e.g. consumers) (nevertheless, religious groups are consistently ranked low
as a source of information on biotechsg} which may reflect either the fact they are not
specialised in this area or the lack of trust could be reflective of a general lack of confidence in
religious institutions). This raises questions regarding levels of policy impact in light of the
reality that environmental groups in Ireland have increased political involvement and have

gained substantial political power.

The second trust related question asked resp
good job for society'. In this case ueirsity scientists doing research were consistently ranked
relatively very high followed by the medical profession (keeping an eye on possible impact of
biotechnology). The evidence suggests that experts while creditable in general, may not be as
trustedanone x perts who claim to represent others
manner that is perceived as selfless. This would suggest that for improved science
communication, the structure or approach that improves trust (a key element of

communicabn) is one that combines both expertise and a position of selfless advocacy. This

is the model certain environmental groups are already trying to move to by employing experts

within their organisations or adigned coalition partners.

Consistenthigm u mber of O6donét knows?©o:
Across all guestions and across all areas ex
(DK) responses provided by Irish respondents is a consistent feature. This phenomenon has

been highlighted previously in both the offitEurobarometer reports but also in the literature
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(Morris and Adley, 20010 6 C o retnalh 2005 Trench, 2009 As pointed out by Brian

Trench, the high number of DKs could be a result of the way the surveys were conducted, or a
reflection of disinterest or an avoidance technique (interviewees soeseatiph for DK when

they are not 100% sure of the answer and are afraid or embarrassed to give an incorrect
responsefTrench, 2009 Nonetheless, based on the fact that the high number of DKs has

become the hallmark of the Irish Eurobasdar results over 7 surveys spanning nearly two

decades, there seems to be only remote likelihood that the primary cause of DKs is the way the
surveys were administered. Furthermore, based on more recent research examining the issue

of DK responses throudtnowledge testing survey questions, there is evidence to suggest that
the DKs may actually mean the interviewee do
particular issue in question) as opposed to the belief held by some that thecalisdo

Ohidden knowl edge6 beh (LuskinahdBellook,R@h 6t knowd r

This consistent high number of DK responsessrcontrary to the fact that the Irish

Government promotes Ireland as having a high functioning and well respected educational
system(Anon, 2011& This raises questions about thduia of the educational system and

the media to inform the public and to engage on a knowledge basis. It also raises the challenge
of identifying mechanisms that would allow better knowledge transfer and public education.
The optimal functioning of demoaigs is based on having an educated voting population,

where an educated and informed public plays an engaged role in securing support for policies
that are evidenebased and that promote a knowledgsed economy. However, it is worth
pointingoutthatn | r el andds case, support for biotech
knowledge which could speak to a fundamental cultural aspect of Irish people being inherently
more positive towards technology or that they are substituting a narrative or satisfits

for knowledge that result in a more suppatattitude to biotechnology.

1999: A pivotal year?:
Data derived from the longitudinal analysis of questions that could be compared show that in
1999 there were a number of noteworthy occurrencteeilrish responses, namely:

1 A-rapid increase (that caused a spike) in the number of respondents indicating they had

heard about food biotechnology/GM food.
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1 Peaks occurred in the level of incorrect answers to the knowledge testing questions

relating to GMfood.

T I'rish Respondentsdé opti minetowpomt. bi ot echnol

1 An all-time high occurred in the number of Irish respondents believing GE food or
food biotechnology would make things worse in the future.
1 Rapid and significant drops in tine@mber of Irish respondents believing GM crops and

GM food should be encouraged.

In light of the fact that this period was characterised by a peak in media coverage of GM
technology etc., a synthetic view of the above points shows that this peak medtageds

strongly correlated with an overall negative impact on the level of knowledge of the public, on

the publicds attitude towards GM and on publ

technologies.

3.7 Conclusiors

This chapter offers insightstno t he I ri sh publicsdé attitude
biotechnology and the trends that have occurred over time, based on a longitudinal analysis
that acknowledges the limitations inherent in any effort to compare and contrast results from
different surveys that were carried out at different times. The longitudinal analysis shows that
levels of awareness of modern biotechnology in Ireland have grown over time while levels of
scientific literacy in the context of GM technologies have been lowrmaprbved only slightly

since 1996.

In general terms, the Irish remain relatively optimistic about modern biotechnology, while
animal cloning and genetically modified food seem to attract little support from the Irish
public at the present time. At tharse time, this negative attitude is not strong enough and/or
not focused enough on safety concerns to lead to information seeking or assurance seeking
behaviour, such as contacting government authorities like the FSAI, as suggested by the
consistent verydw levels of calls to the FSAI concerning GM food (<1% of annual calls).

Such behaviour by the public was evident after the 2008 pork dioxin scare that resulted in over

3,700 calls to the FSAI amounting to approx. 28% of all calls received that year.
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In addition to the above findings, two key conclusions from a policy perspective can be drawn.
First, 1999 was a year that not only saw a large increase in media coverage (Chapter 4) but it
also was the year where support, knowledge and optimism regardiaghnology/genetic
engineering (and in particular GM food) was at its lowest. Second, evidence from comparing
the levels of GM knowledge with the levels of support for GM technology across time and
surveys shows that, contrary to the deficit model, ibssble to have strong support without
knowledge (as was the case prior to 1999 in Ireland) and also low support with knowledge (as
evident in 2005 and 2010 results).

As shown above, awareness, knowledge, disposition and trust are some of the ke element
involved in attitude formation and change/maintenance. While many factors can influence
these elements, two of the most important are the media and expert opinion. In the following
two chapters the input of both the media (Chapter 4) and an expert(geouish university

life scientists Chapter 5) will be examined in the context of understanding the factors that

shape policy relating to plant biotechnology risk management in Ireland.
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Chapter 4

Modern Plant Biotechnology In
Ireland 0 Blational Print Media

AThe people will believe what the medi a
George Orwell.

Nineteen Eightyrour, Secker and \&fburg, London, 1949

When a new technology enters the public sphere the narratives that accompany it are critical in
how that technology is accepted, governed, and risk managed. As a result, the media plays a
crucial role in how a technology is framedurihg any public discourse the media is used by

both the opponents and proponents of a technology platform to set forth their respective
arguments. Consequently how the media then presents an issue and how the media
presentation evolves is critical in umsanding how framing occurs. To date, very little work

has been published on the framing of modern plant biotechnology in the Irish news media.
This chapter sets out to answer some key questions in how the current Irish print media frames
modern plant bitechnology by employing a number of techniques in media content analysis.

4.1 Framing Theory

In modern societies the mass media constitutes an important medium within the public sphere
through which information flowDuring the process of how public apdlitical attention

develops towards an issue, mass media coverage is considered fundamental as it plays a
critical role in informing the publi¢Holliman, 2004. This includes science and technology
issues (and the related Government policies) since when the publgeneral population)

receives information about science/technology issues, it is normally via thé newsaterial
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reportedvia a specific mediummnedia(Kepplingeret al, 1991 Gaskell and Bauer, 2001

Nisbet and Lewenstein, 200Qlausson, 20Q%mith, 2010. As such, the media functions

botho expl ain and | egi tdiomminsde faomrdmalo psalgincail e s s(¢
arising from wit-bhp @Nisbhetrard Hoge,l2006This pfooebsacdoé o m
envisagedas@mu | t i di r e c(see Biguz 4, adapted dranKjaecgaard, 201))

consisting of pathways of information flow within the public sphere that contains feedback

loops. For example, as outlined by Nelkime print medianot onlyimpacts and effecthe

body politc, but al so the popul ationds gefkia,r al und
1987a Nelkin, 1987hH, however as highlighedby Richardson, the media can itself be

influenced by those it influences (e.g. the public, politicians and decisioressnakc. )

(Richardson, 20Qhus establishing multidirectional relationship circuit

Figure 4.1: Media multidirectional relationship circuit

Social and Political Institutions:
Irish Government (agencies, departments),
business, interest groups,
Universities
Irish Decision makers:
Irish Government Media:Irish Newspapers
Ministers, businesses,
The Public:
The Irish general public

Source: adapted frorfKjaergaard, 201D

Results from the published literature have clearly demonstrated that how the public becomes

aware ofand perceives risk can be influenced by how the media frame and report a risk issue
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(Vilella-Vila and CostaFont, 2008 Miles et al, 1999 McCarthyet al, 2008 Griffith et al,

1994 Lundy and Irani, 2004 This is particularly true regarding, when, how and what the
media select to include and/or not include from their coverage of an issue (e.g., their chosen
narrative). Moreover, the media is identified as a key actor (and gateke&pea)ds to
constructDriedger, 200yand, according to some, solidify the policy agenda by essentially
deciding the issuesdhwill obtain public attention and the ones that will (&rosius and
Weimann, 1996Hucket al,, 2009 Scanlon and Whitelegg, 1998ammer and Smithson,

2008 Flynnet al, 200).

Durantet al note that whilemost of literature agrees the mass media can be hugely influential,
there tends to be far less consensus concerning the exact nature/method of this influence
(Durantet al, 1999. Schudsorargues thaas the media have control of the how the news is

sdected and framed, the media itself creates a reality to which the public(®etutsison,

2002. Gaskell andBauernotethatit is not easy to discern the direct impacts on hasv th

medi a ef f e cperseptiorhoérisivia dramatizatig®askell and Bauer, 2001

Such an impact could also function differerftiym theme d i6éacbosn v e y di.e. wieefef e ct 6
t he medi a fr amegsoianng idsesbuaet eabs, aonf téeve) wi t hi n a
(Vilella-Vila and CostaFont, 2008. No matter what the exact process of influencé is

agreed hat the masg amedi a ssairese | (Nesbettafed publ i ¢ do
Lewenstein, 2002Nisbet and Huge, 2006

Thus, media framing and its impact on the public sphere are clearly functions of a complex set

of interactiors involving media discourses, policy discourses and public atti{Bdesr,

2005. According to the literature, the andipologist Erving Goffman carried the first formal

work on framing over five decades ago. Goffman described framesash e mat a o f

i nt er ptha éllewt individudls docate per cei ve, iisduesnavants,y, and
and topicgHallahan, 1999Nisbet, 2008Tyner, 2009. Entman further expias that to

i f r aime &etlaxt sgme aspects of a perceived reality and make them more salient in a
communicating text, in such a way as to promote a particular problem definition, causal
interpretation, moral evaluation, and/or treatment recommenddtienr t he it em desc

(Entman, 1993, p55Nisbet and Mooney (2007) summarize frames as
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Aforganized central i deastewithlorevaluesangl a cont
assumptions; [they] pare down complex issues by giving some aspects greater

emphasis; [and] allow citizens to rapidly identify why an issue matters, who might be
responsi bl e, and(Nisbhtartd Msohey, 2008 ppbe done o

Scheufele and Tewksbury define frames@y important to allow the presentation of

complex issues that communicates a concept in an efficient manner that are open to the lay
public (Scheufele and Tewksbury, 2Q0Thus, exploring the frames through which the media
highlightscertain points of view, classifies occurrences, and elucidates how they are to be
understoodHornig, 1993 can help to understand how thdipparena is informed and
characterised. How as issue is dealt with at a policy level is often defined by how the media
reflects and shapes an isg@keingate, 2006 As a result the convergence of policy agenda
setting and media framing theories can create a better understanding of how a risk issue is
managed.

A considerable number of previous publicasdave used content analysis to explore the
framing of biotechnology in the medi@rawley, 2007Dahinden, 2002Kohring and

Matthes, 2002Markset al, 2007 Petersen, 200Bller et al, 201Q Bauer and Gaskell,

2002 Nisbet and Lewenstein, 200Rauer, 2005Eyck, 2005 Bonfadelli, 2005Nisbet and

Huge, 2006Durantet al, 1998. However, little published research is currently available
regardirg plant biotechnology withithe Irish media. References to GM technology in the
media can be found in two publigats that carried out content analysis within the Irish media
(McCarthyet al, 2008 Morris and Adley, 201) in which the analysis pertaining to plant
biotechnology was narrow in scope as it related only to a period in 1999 or earlier. However,
related research into the opinions of experts has indicated that Irish life scientists and food
safety experts hava negative opinion of how the media has portrayed the issue of GM
technology (also Chapter @)e Boeret al, 2005 Morris and Adley, 2000b As a result, such
research is both timely and useful from both a policy and science communicaspedgive.

4.2 Research Bsign

It was decided to focus the content analysis on the Ireland daily print newspaperprastt

media is an important source of representationssofesn the Irish public sphere as 87.8% of
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Irish adults state they reachawspaper on a daily bagdoint National Readership survey,
2009.
The media analysis research of this thesis consists of two sections
1. Longitudinal media intensity analysis of plant biotechnology articles in the national
daily newspaper Irish Times from 1996 to 20IBis was intended to capture (on a
| ong basis changes in the number of artic
2. Conten analysis of plant biotechnology articles in the national daily newspdpsis
Independent, the Irish Times and the Irish Examiner between from 2007 toT204.0
three year time period was chosen as it was the most recentspadriied a period of
time where GM crop policy was formally part of the Irish Governments Program for

Government (see Chapter 2).

Section 1 allows for the content analysis section between the years 2007 and 2010 to be put
into context. The focus of the content analysis sedsiam the three daily broadsheet news

print publications in Ireland, namely the Irish Independent, the Irish Times and the Irish
Examiner. These three publications have a combined circulation of 317,038 (i.e. Irish
Independent, 152,204 [readership: 555]00&h Times, 114,488 [readership: 364,000] and
Irish Examiner 50,346 [readership: 210,000]) (Audit Bureau of CirculationsJlan2009)

which represents 31.9% of the total readership of daily newspapers in Ireland and 47.8% of

the ABC1 social class tegory(Joint National Readership survey, 2009

Content analysis treats media texts tans the 0O
process from senders to receivers. This allows any content analysis study to deliver a

systematic and comparable interpretation of theses(&cppendorff, 2004. While content

analysis can logically and systematically dissect a text into constituent parts that can

counted, it can also f@&ssemble the brokesdown elements to allow analysis that identify of

which elements coccur and in different contexts, why they do so, and with what outcomes

and impacts. Moreover, as highlighted by Hansteal. the proceduresequired in content

analysis which are well established allow a much more transparent and repeatable approach to
ot her o6qualitatived (danserétialn19e9rThea peoteastoficonterit appr
analysis, as put forward by Krippendorff, can be broken down into six related tasks or steps

(1) define the research problem; (2) select media and sample; (3) define analytical categories;
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(4) construct a coding schedu(&) pilot the coding schedule and check reliability; (6) data
preparation and analysiBerived from these steps @& questions that according moust be

addressed in every content analysis, namely:

a. AiWhich data are analyzed?0

b. AHow are they defined?9

c. iWhat is the population from which they ar
d AWhat is the context relative to which th
e. iWhat are the boundaries of the analysis?
ff. AiWhat is the tar @temnmler,h0d0lp2he i nferences?0

In the content analysis research presented in this thesanahgical model used alignsith
that put forward by Riffeet al (Riffe et al, 2005 and by Krippendorf{Krippendorff, 2004
who have succeses examined how media messeges in print media. This workrajsoys
key modern content analysis methodological tools and approéelgesdaptedodingsheet,
use of similaroperationalizatiormethod andrame sets, etcas carried out in ber similar
studies(for example Mclnerneyet al, 2004 Nisbet and Huge, 200Taulfield et al, 2007
Gaskell and Bauer, 20R1The conént analysis time period dhree years was chosen to
reflect an analysis of the most recent newspaptietes and the fact three yeassa reasonable
period of time to mitigate #hinfluence of limitation error when compared to other similar
research{for example DeJong and Hoffman, 2008emetko and Valkenburg, 20Q0ma and
Siegel, 1999Hind et al, 2011, Johnsoret al, 2011 MacPherson and Wadsworth, 2011

4.3 Longitudinal media intensity analysis of plant biotechnology articleshe irish Times
from 1996 tomid-2010.
3.3.1 Methodology:

Using the Irish Times online archive, a set of key word searches were used to build a data base

of articles based on year published. Key words used to identify modern plant biotechnology

relatedart | es i ncluded O0pl ant biotechd or opl ant
0GM6 or Ocrop biotechd or 6food biotechodé or
6genetically alteredd or béag biotechdé. or Oa
organi smé or Ogenetically modiyed foodd or 6
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modi yed agricultured or 6égenetically enginee
6genetically engineered cropd okedadgeoddi oal 16
foodd or 6GM cropd or O6GM agricultured or 066G

Otransgenic cropb6b or Otransgenic agriculture

or Obioengineered foodbébgoneébikedengrneef edred

Analysis of the sample of articles was carried out to examine both the level of media attention
given to modern plant biotechnology between 1996ranE2010 and the prevalence of front

page articles that occurred the topic overhis period.

3.3.2 Results

Between January 1, 1996 and June 31, 2010 a total of 1172 articles relating to modern plant
biotechnology were published in the Irish Times, peaking in 1999 with 336 articles. Over this
period there were a total of 14 articlggpaaring on the front page with a historic high in 1999

of seven front page articles. Since 2001 there have not been more than 80 articles in any given

year (see Figre 42 below).
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Figure 42: Media attention to modern plant biotechnology in the Irish Filmetween
January 1, 1996 and June 31, 2010
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Figure 43: Sections of the Irishifhes (Jan. 1996 to Jun. 2010) that carried GM articles

that carried GM Articles

Sections of the Irish Times (Jan 1996 - Jun 2010)

600
LD
0
< 400
F
<
G 300
]
=
£ 200
z 140
102
100 0 ¢4 76— 76
2 1 4 1
0
d N & @ & X & D W@ & @ L e XN & & oA
‘g}"b{\ o éé,e’ _0‘3(\0 's\'\)e’ Q\e’fb\’& Q\{\\O Q\}'(\ 80% (:bs_\ CJQ é}e’(\o ‘&b\}o q?“\,\(\ ‘6’@0\9 \{\}6\2’ OQQ,G
N % N 4 o o> @
' <<Q; Q $ O %b S \000 2 Q\\(’ (P(QQ Q'k
Section of Irish Times
Bet ween 1996 and 2009 the o6l relandd carri ed
years 2003, where the O6Worl dé section placed
carriedthemds arti cl es. The 6Worl dé section was th

and 2009 where is mainiteed a second place ranking in seeéthe 14 years examined (see

Figure 44 below).
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Figure 44: Changes in number of GM articles in sections of tish [Times from Jan. 1996 to

Jure. 2010.
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4.4 Content analysis of plant biotechnology articles in the Irish Independent, the Irish

Times and the Irish Examiner between from July 7, 2007 to July 31, 2010

4.4.1 Hypotheses

The content analysis researchrigh daily broadsheets from July 7, 2007 to July 31, 2010

tested a number of key hypotheses:

H1:

H2:
H3:
H4:
H5:

l rish daily broadsheetsd6 coverage of
July 31, 2010 was negative in tone.

The same predominant frame occurshia broadsheet newspapers.

Framing had an effect on article tone.

Risks were more frequently cited in articles than benefits.

The biotechnology industry is the predominant actor in articles sampled.
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H6: The presence of the individualternfso 6 f eed 6, -Boegéanawcd. 0C

0Teagascd were more strongly Ilinked to

These hypotheses were based on discussions with Teagasc and were aimed to meet their needs
for insights into the how the Irish print media were franefgments of the debate on modern
plant biotechnology.

4.4.2 Methodology:

Access was obtained to a database of news media clippings collected between July 7, 2007

and July 31, 2010 by a commercial media monitoring service, Kantar Media Ireland for their

client, Insight Consultants. Insight Consultants is a public relations firm retained by Monsanto
Ireland to provide strategic communications services. The news clipping database maintained

by Kantar Media Ireland is derived from print and radio sourcesf8aly 3f', 2010 the

database consisted of a total of 2,776 articles (2714 print media and 62 radio). These news
articles are collected based on media keywor
engineeredo, AGMAKNMomsanba&yeldr opsoFrom t his
database, all articles sourced from the Irish Times, the Irish Independent and the Irish

Examiner were selected. These selected articles were reviewed to ensure relevance and to

remove 17 letters to the editor. This resuitedn article sample size of 359.

To mitigate the risk of an incomplete database, online searches of the three newspaper
websites were done for articles on 10 random one month periods to test to see if articles were
missing. None were found to be outstang. However, the fathat this content analysis only

covered three years could lead to deen examining changes in framing of issues

A coding frame was developed based on previously published studies (Nesbitt 2007, Gaskell
2001) which used codingames that are considered reliable and valid. The coding sheet
developed for this stly has six sections (see Tablé} namely:

1) Basic InformationBasic article information such as the title of the newspaper, date the

article appeared and an ident#fimn number for the coded article;
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2) Content structure:Describes the format of the article (e.g. editorial, columnist etc),
the section of the newspaper where the article appeared (e.g. farming section, weekend
section), the geographic location of théche, if the article was structured as a debate
(i.e. opposing arguments presented) and the primary and secondary actors in the

article;

3) Tone of Article’A judgement rating was used to code the overall tone of the article

relative to evaluations, judgmeor outlook on modern plant biotechnology (i.e. GM).

4) Framing: Categorisation of the coded articles into frames whaphesent the focus of
the article. Both technical frames (TF) (five) and dramatic frames (DF) (four) were
used in this study. These niftrames were adopted directly from Nesbitt 2007. These
include the following verbatim descriptions:

a) INew Research (TF)o
AFocus on new research released, discover
announced, trial results announced (e.g. governmeuistscientific journal article,

scientific meeting papescienceby-pressc onf er ence) . 0

by iScientific/ Technical Background (TF)O
nGeneral scientific, technical, or medica
previous r esear csiltsandndirgp descfiptiah kf patewtial dieldr e

or medical applications/ uses). o0

c)fiPolicy/ Regul ationo

Focus on regulatory rules for plant biotechnology/framework for

regulation/jurisdiction or oversight over research. This includes regulatory approval

and oversight in the EU and other countries for field testing, field application, and

market introduction. Includes focus on legal decisions in the Ireland, the EU, in other
countries, or at the internationallevelFocus on rul es, oanfor ceme
details of labelling and consumer disclosure. Focus on investigations, fines or

penalties paid for violations of regulations. Includes international trade agreements,
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European or other national/trade zone policy or regulation related to ag biotedh, suc
as the International Treaty on Plant Genetic Resources for Food and Agriculture (the

ATreaty on PGR0), the Convention on Bi ol
Protocol o.

d inMar ket pl ace/ Economy (TF) O

AFocus on internat i on aulturat conabdity pricesnpor t s/ e
company market share, stock prices, company mergers and takeovers, overall growth

or health of industry, financial health of farmers, reaction of investors,
development/introduction of products for market, implications for docnesbtnomy,

gl obal competitiveness, and free/fair tr
eiPatenting/ Property Rights (TF)O

AFocus on ownership and control of new r
field and market products, patenting/patent approval of new crop straingsarssion

of national, international, or croseational property rights. Also, international

agreements, suchas Trakkee | at ed Aspects of I ntellectu

AAEt hics/ Morality (DF)o
AFocus on the et hics @nacticedocus bniebvijonmehtal GM  a

perspectives or values, focus on traditional/indigenous perspectives or values,
di scussion of iIimpeding scientific/medica

solution to world hunger, malnutrition, or production aebkthrough

medi cations/ treatments, emphasis on ethi
Gododo.

ggiPol itical Strategy/ Conflict (DF)O

Al ncludes the | obbying of interest group

here is not on specifics of po}, but rather on who is ahead or who is behind in the
political conflict and t hWhichinthiemstudy, cs f or
includes a focus on the political strategy, political actions, or political deliberations of
political figures, merbers of Parliament (Irish and European), other elected or

nominated EU or state political officials.
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5)

6)

hyiPubl i ¢c Engagement/ Education (DF)o

AFocus on pol |l results, reporting of publ
public/ consumer 06scuopnpcoerrtndd,, Obaewdaur ceantei sosndb,

Obackl ashd, etc. or gener al reference to
Obattle over public opinioné. Focus on 1in

their concerns, or to raise alarm. Also includesus on reaction or opinion
specifically from an fav-expeagréocahcanmmurotyn t h e
leader. Includes emphasis on personal narrative or testimonial of a farmer, citizen,

consumer |, or activist.o

DAiScientificnWnderct Liomtty/oyeirsy (DF) 0
AEmphasis on contesting the results of fi

about the ability to reliably sort in harvesting and processing &0 and GMO

¢

crops, or ensure that f oodW,piahmebnsanittss cont a

study a focus on scientific uncertainty relative to risks and benefits of agricultural plant

bi otechnol ogy. Il ncludes focus on the #Apre

environmental and human health risks, or moving ahead in theffac&nown risks
and benefits. Focus on uncertainty over the benefits for sustainable agricultural

practice, nutrition, taste, quality, or price.

A Risk/Benefit analysigin analysis of the coded article indicating if a risk or benefit

is cited, the typ®f risk or benefit and the wording of any risk or benefit;

Specific contentCodes were developed to examine the use of key lexicon that is of

particular interest in thpublic debate. In this case tfeeusison t he t-er ms: 0 G

freed, O6ormganicdeagafseddod
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Table 41: Coding Shedor Content Analysis

Basic Variable (v) 1 v2 v3
Information Case id Newspaper title | Date
Content va v5 v6 v7
Structure
Format Section Location Debate present
v8 v9
Primary Actor Secondary Ator
Framing v10 vil v12 v13
New Research Scientific Policy and/or Marketing/Econo
Background Regulation mic
vl4d v15 v16 v17 v18
Patenting Ethics Scientific Political Strategic | Public
Uncertainty Engagement
Risk/Benefit v19 v20 v21 v22
Analysis
Risk cited Risk Type Risk wording Benefit cited
v23 v24
Benefit Type Benefit wording
Specific v25 v26 v27 v28
Content
6Feedd6 ci|i6Teagasc{(6GWMreebd 60rganic
Judgement V29
Rating
Tone of article

The coded data was inputted electronically and analysis completed using SPSS version 16
(SPSS Inc. (2007). SPSS Base 16.0 for Windows User's Guide. SPSS Inc., Chicago IL).
Results are derived from analysis and the employment of several different typatsstital

tests.
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4.4.3 Results:

1. Basic information:

FromJuly 7, 2007 to July 31, 2010 the number of articles relating to modern plant
biotechnology published by the Irish Independent, the Irish Times and the Irish Examiner was
79, 106 and 174 respeetly. The Irish Examiner published the highest percentage (48.5%) of

totd articles (see Figure.8 below).

Figure 45: Percentage of modern plant biotechnology articles by newspaper examined

Percentage of modern plant biotechnology articles in Irish daily broadsheet
newpapers from July 7, 2010 to July 31, 2010

newpaper name

W irish Examiner
M irish Indepencent
Cirigh Times

Over the 37 months that the sample spans there are thire@aa&s in the number of articles
published occurring in July, 2007 (27 articles), September, 2008 (21 articles) and October
2009 (17 articles) (see Figureédbelow).
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Figure 46: Total Articles published on a monthly basis
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2. Content Structure:

The Irish Examiner and the Irish Independent both have dedicated farming sections that are
published on a weekly basis. In both publications these farming sections carried the majority
of the plant biotechnology articles (54.6% of Irish Examiner articles an&o4&f @rish
Independent articles) (see Tabl@) The Irish Times does not carry a dedicated weekly

farming section but does have a dedicated agriculture and food correspondent who publishes
in the main news section of the paper.
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Table 42: Distribution of articles between newspaper sections

Newspaper name
Irish Examiner Irish Independent Irish Times
Count % within Count % within Count % within
newspaper newspaper newspaper
Newspaper News 67 38.5% 30 38.0% 93 87.7%
section section
Farming 95 54.6% 36 45.6% 0 .0%
section
Weekend 10 5.7% 10 12.7% 12 11.3%
section
Financial 2 1.1% 2 2.5% 1 .9%
section
health and 0 .0% 1 1.3% 0 .0%
wellness

News articles were the most popular article format in all three publications followed by
columnistarticles, opinion ces and editorials (See Tabl8 Below). The Irish Independent

and the Irish Examiner have near identical percentages of articles occurring in the same format
(65.8% and 66.7% respectively in the news format; 25.3% and 24.7% reslyexs

columnist authored articles; and, 8.9% and 7.5% respectively in opinion pieces). There was no

statistically significant relationship between the format of the article and the article tone.

Table 43: Format of modern plant biotechnology articles

Article Format
News Article Opinion Piece Editorial Columnist

Irish Examiner count 116 13 2 43
% within newspaper 66.7% 7.5% 1.1% 24.7%

Irish Independent count 52 7 0 20
% within newspaper 65.8% 8.9% .0% 25.3%

Irish Times count 80 4 1 21
% within newspaper 75.5% 3.8% .9% 19.8%
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The majority of articles in the sample cited Ireland as a location (57.9%). The EU and
worldwide were cited as locations for 18.4% &n8Po respectively (see Figurerd

Figure 47: Locations cited in articles examitie

Location Cited in Article
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Debate (i.e. have at least two actors take opposing views) occurred in 25.9% of total articles
sampled. The Irish Times had the most debate type articles at 28.3% followed by the Irish
Examiner (26.4%) and then the Irisidependent (21.5%) (see Figut8 below). There was a
relationship found at a statistically significant level between the occurrence of debate in

articles and the tone of the artid%(z, N =359) =11.77p < .003
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Figure 48: Percentage of debate on modern plant biotechnology in articles

Percentage of articles containing debate in Irish
. broadsheet newspapers (7 July, 2007 to 31 July, 2010)
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The most cited actor overall (derived from combined primary and secondary actors) was an
EU body. Politicians that are part of the pasv&@ament (Fianna Fail and Green Coalition)
were cited five times more frequently than opposition politicians.-&Miorganisations were
more frequently citied than the biotechnology industrg eatio of 1:1.7 (see FigureX

below).
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Figure 49: Overall frequencyf citation of different Actors

Actors Cited in Irish Daily Broadsheet Newspapers

media

neutral NGO

Prince Charles

food process industry
Religious Organisation
Retailer
organicindustry

us

WTO

Foreign Government
EU Body

UN/OECD

Farming Group

Actor

Feed Industry
Biotech Industry
Anti-GM NGO

University
Government Body

Politician-Oppos

Politician-Gov
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Number of Articles

Articles that cited religious organisations, retailers or the organic industry were the most
negative articles while articles citing the feed industry and farming groups were the most

positive (see Figre 410 below).
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Figure 410: Tone of Article based on Primary Actor
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3. Tone of Article:

Of the total number of articles 27% had a positive tone, 25.6% a negative tone while the

difference in the positive and negative tone of articles between the three newspapers. All were
very close to a neutral tone (i.&,= 0.00) (Irish Examiner ton& = 0.01; Irish Independent
tone £ = 0.03; and the Irish Times tor= 0.02). 50.5% of all positive toned articles can be
found in the farming section. Results show the tone of articles that were published did differ
significantly by newspaper sectict? (8, N = 359) = 27.84p < .001but the format of the

articles had no observed effect.
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4. Framing:

Framing prominence was examined by defining the presence of the frame by ranking it as not
present, present or as having the most outstanding focus/lead itidlee @his created a

ranked variable that was ordinal in nature. Overall, the framing most prominently found in the
articles studied was the Market/Economic frame (mé&ah 0.96), followed by the Policy

frame (z = 0.8) and the Political strategy fram# € 0.51) (see Figure 3.8 below). The

Political strategy frame is alsbd most prominently found of the draneaftiames (green bars

in Figure 411 below).

Figure 411: Prominence of frames in newspaper articles

Frame Frequency
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How frames are used in each newspaper is also important. To this end, the prominence of the
frames within eachewspaper was measured. A simple weighted frequenency count allowed

the comparison of frame prominence between publications. In the Irish Examiner and the Irish
Independent the Market frame was the most prominent while the Policy and Regulatory frame

heldprimacy of prominencen the Irish Times (see Figei412).

Figure 412: Frame Prominence in Newspapers examined

Frame Prominence found in Irish Daily Broadsheet Newspapers fromJuly 7,
2007 to July 31, 2010
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The occurrence of three specific frames (the Market, Policy and Ethical frames) in certain
newspapers was statistically significant to ampwhere both the Market and Policy frames

were more likely to be found in the Irish Examiner (Market frﬁe{:ﬁl, N = 359) = 35.16,
p<.00land -0.368,p= .001 Policy Frame:c? (4, N=359) =195 <.00land o =
-0.29, p < .001)while the Ethics frame was moderately related to the Irish Timé$4( N
=359)=19.57p<.0land o p<.001) 32,
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The Market/Economic frame is also the most prominent frame found across all article tone
types (i.e. postive, negative and neutral toned articles). The Policy frame is found to be the
second most frequent framing in all article tone types (sagd-#3 below). There was an

above moderately significant relationship found between the frame used and the tone of the
article in four circumstances, namely when a New Research f[afr(\e, (N =359) = 11.67,

pO . H0d2 o pOO0 . £D@ck Background frame(4, N = 359) = 33.99) <
.00land 9 p<.0015Rplicy/Regulatory framec€ (4, N = 359) = 13840 . 008
and o p<.001p#s8ientific uncertaintframe €2(4,N =359) = 12.0400 . 002
and -02670 . e dsed. Only the latter was more likely to be linked to a negative

article.

Figure 413 Frame occurance in positive, negative and neutral toned articles
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Changes in frame prominence oviee time(a three periodyvere also examined. Results
found that the prominence of technical frames (TF) remained relatively stable over the period
during which the sampled artad where published (see Figur&4). On the other hand, there

were consideble changes in the prominence adrdatic frames (DF) (see Figurel8).

Figure 414: Change in Technical Frame Prominence over time
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Figure 415: Change in Dramatic Frame Prominence over time
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5. Risk/Benefit analysis

Articles containing a o#td risk amounted to 32.9% of total articles sampled while benefits
were cited in 39.0% of the articles. Articles that cited a risk cited a combination of risks most
frequently (26.9% of the time) followed by so@oonomic risk (25.2%), health risk (24.4%)
environmental risks (16.8%) and ethical risks (6.7%). Articles that aiteenefit cited socio
economic benefits the most frequently (71.2%), after which followed a combination of
benefits (14.4%), environmental benefits (7.9%), health benefits (3aBbkthical benefits
(2.9%). Results indicate there is a statistically significant relationship between an articles
citation of a risk and its tone? (2, N =359) = 27.29% < .001. Moreover, statistically testing

shows that there exists a moderate aasioa between the citation of a risk and a negative
articl=-2%8%px.601)( 2
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6. Specific content

OFeed6 citation

Overall the term OFeedd6 was cited in 34.8% o
Irish Examiner published 67.2%, thesh Independent published 23.2% and the Irish Times
published 9.6%. Moreover, 72% of all articles citing feed were published in farming sections

of newspapers. Results show the number of positively toned articles that were published did

differ significanty if feed was citede? (2,N=359)=816p0 . 017. Articles ci
were much more likely to also have Policy and Regulatory fran%@, N = 359) = 59.14,
p< .001 (very stro rpg.OOrl)d\/larketf'ramers:é(B,in359):411.20 . 588,

p<.00l(veryrst rong r el at p<.00%)and golitical strater.frérTmﬁ(Z,N:
359)=2267p< . 001 (moderate prd®ddlpti onship o = 0.34

600rganicé citation
The term 6or dla4vottlde aitickes darapled. dhis iqudpulation of eganic

citing articles was divided between the newspapers as follows: 50.8% in the Irish Examiner,

27.1% in the Irish Independent and 22.5% in the Irish Times. Analysis shows that the tone of

the articles did differ bhgarttcle,ez(ZcNI:tSég)ion of t
3889p< .001). Those articles that <cited O6o0orgar
being negat i06Mdps.001)iAoné c(®s=citing éorganico
to also have an ethics and morality fraa:ﬁe(Z, N = 359) = 19.85.14) < .001 (strong
relationsipkp0lo = 0.479,

OGM freed6 citation

OGMreed was cited in 29.8% of alll articles.
Irish Examiner, 24.3% in the Irish Independent and 18.7% irrigte Times. Of these GM
free citing articles, 45.8% appeared in the news section, 43.9% in the farming section, 8.4% in

the weekend section and 1.9% in the financial section. Analysis indicates that the tone of the

articles did differ by the citation oféh t er-inr 6 68 | nc? t2,Ne= 350y =t38.26| e ,

p< . 001. Art#Haleed aietriengnu&c@®M mor e Ii(kZéZJy to a
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N=359)=2398p< . 001 (strong mp<.00d)tPolioyrasdiRegplatay = 0. 40
framesCZ(Z,N:359) =12.06p<.001 (modeatt e r el at i opksOBl)agnd o = 0. 32

political strategyframes2 (2,N=359)=1319%0 . 001 (moderate relati c
p 0.002).

606Teagascd citation

The term 6Teagascdé occurred in 10. 9% hef samp
Irish Examiner (41%), followed by the Irish Independent (30.8%) and the Irish Times

(28.2%). Results show the percentage of positive articles that were published did differ
significantly if t k™2 N=23b"M=10hpa.0R hadltomas cit e
20. 5% of OTeagascb6 citing GM related article
2007 and July 31, 2010 appeared in articles relating to the ABIC Conference that was held in

UCC in August, 2008. Those articles that citetheterme agasc & ar e much mor
haveaSciencebackgroundfrao?e( 2, N = 359) = 13.93, p O .00
=0.401p 0O .)OT@ete is a moderately statistically significant relationship between articles
citing O0Teagasc6 and td%Q,NP:<359):6.32p<a.®143 Regul at o
(moderatee | at i ons hp@®002),the Mdrket3rante? (2, N=359)=8.07p<.018

and the Public Engagement fram?e(z, N=359)=8480 .015 (moderate rel
0.303,p 0.076).

4.5 Discussion

The exact manner by which the media can ichpablic opinion ishighly complex and
contested. Whhynotbe sutcessfuhraudh ohtheiime in telling people what to
think (€é) it is stunningly saboue(EahenflOsB). i n t el
Moreover, the media can alfame an issue in ways that also tells the puiwwto think

about an issue. As a result, one should attempt to understand how various media outlets are
treating the issue of plant biotechnology and to endeavor to understand the overall climate and

posiioning of the issue as this can have an impact on the policy arena.
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By employing longitudinal analysis of the Irish Times it can be seen that in comparison with

the 19982000 period, modern plant biotechnology has had a lower level of print media
attenton during the period 1996 to mRD1QI r i sh pri nt news coverage
peaked in 1999 (Morris and Adley, 2001), the same year in which it peaked in the UK

(Gaskell, 2003). This similar peaking period is not surprising considering the UK and

rel andds close geographical and media relatio

While the main focus of this study was limited to the three daily broadsheet newspapers
published in Ireland between mD07 and mid 2010 that cover 31.9% of daily readership,

several key questions wenepdored to ascertain the current framing and tone of articles
appearing in these O6elited publications. Fro
found over the period in question, namelyly 2007, September 2008 and October 2009. The
drivers br these peaks can be linked to key events. For example, July 2007 marked the first
month after which the Green Party entered into a coalition Government in Ireland with Fianna
Fail. Owing to the change in policy that resulted (i.e. the aim to work towladaring

Ireland a GMFree zone), much news media debate and analysis occurred at the time. In
September 2008 the peak was likely due to the holding in the last week of August a major
international agricultural biotechnology conference (ABIC2008) iraiel(from Aug 25,

2008 to Sept 29, 2008 at least 8 articles made direct reference to the event, the monthly
average during the entire period that the articles span was 9.7). The October 2009 peak
coincides with the r enewaidyprogfam bnhOetoberd@ 2009 i o n
which made reference to prohibiting GM crop cultivation and to the plan to introduce a GM

free label on foods.

A high percentage of total oOdratrindlngsd weerce i fomuws
This number accoued for over 45% of all sampled articles from both the Irish Examiner and

the Irish Independent. These farming sections occurred as dedicated pull out sections within

these newspapers. In all publicatioresvs articles were the most popular article format

followed by similar percentages in the number of columnist articles, opinion pieces and

editorials dealing with modern plant biotechnology.
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The testing of a number of hypotheses was carried out based on the data gathered, these
included:

Hl:lrishdailybr oadsheet sd coverage of GM technology

2010 was negative in toneRejected

In the UK and elsewhere (e.g. India) several newspapers have launch&dlasrop

campaigns that have been decidedly negative in tone. Howewexland this is not the case

and based on results obtained, the above first hypothesisvidlejected. Overall, when

assessed as a group, the articles examined struck a neutral tone. However, over half of all the
positive articles were found in tharming section. It is unclear if this would have an impact

on the gener al publ i co6s per-cuespppleneents whighs t he f
may never be read by those not inclined to open the farming section. However, the analysis
shows that in gneral, the perception that the media negatively portrays modern plant
biotechnologyMorris and Adley, 2000pdoes not holdrue for the period between mi007

and mid2010.

H2: The same predominant frame occurs in the broadsheet newspRpgsted

How a newspaper frames issues is key not only to understanding what is considered important
for the newspaper but it is alsdtical to understanding how the issue is presented to readers.

It had been expected that during the examined/studied period of time the same frame would
have been predominant in all three newspapers. The Irish Examiner and Irish Independent
both had théMarket frame and the Policy frame occurring most predominantly, and second
most predominantly respectively. However, the Irish Times saw the Ethics frame occur most
prominently. Furthermore, it was statistically significantly more likely that the Iristmier

would use the Market frame and the Irish times the ethics frame. The high number of articles
in the farming section of the Irish Examiner pertaining to GM animal feed issues likely

accounts for the focus on market issues.

H3: Framing had an effeoh article toné Rejected in certain areas

From a theoretical perspective how an article is framed could impact its tone. Results show
that in this study there were four frames which were linked to the tone of the article at a

moderate or strong statistity significant level. Of the four frames in question only the
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Scientific Uncertainty frame was observed to be linked to negatively toned articles. The
remaining three frames were linked to positively toned articles in the following descending
other of stength: Scientific Background frame, New Research frame and Policy and
Regulatory frame. Such a strong relationship between the Scientific Background frame and
positive tone indicates that when the time is taken to provide a science background in an
artide, there is a greater likelihood that the article will be positive in tone towards modern
plant biotechnology. An equally interesting finding is the observation that scientific
uncertainty presented in articles tends to be more frequently linked tovedgtined

articles.

H4: Risks were more frequently cited in articles than beneRegected

In the articles analyzed the citation of risk (32.9%) occurred slightly less frequently than the
citation of benefits (39%). However, when risks were citeglnthjority of time they were

cited together in combination with other risks. This was in stark contrast to how benefits were
cited, where the majority of cited benefits were s@x@onomic in nature. This indicates the

use of a multissuing style argumenthen describing risks of modern plant biotechnology.

This can be very difficult to counter by proponents as there is a tendency to try and separate
the risks into isolated arguments, a strategy that often fails as it becomes too technical and too

complex.

H5: The biotechnology industry is the predominant actor in artidRegected

Results indicate that this hypothesis should be rejected as the biotechnology industilywas
the seventh most prominent actor in the articles studieite &bl bodies weréhe most

prominent Preceding the biotechnology industry in prominence (in descending order from the
most prominent) were EU bodies, a@iM NGOs and Government bodies (equal level of
prominence), Government politicians, universities and the feed industry

The predominance of EU bodies is indicative of the location of debate concerning approvals
which has had a direct impact on the Irish feed industry. Of note is the fact that the feed

industry is also the actor most frequently found in positively tontcles.
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H6: The presence of the indFvedbabntdedbmsaghs

more strongly linked to certain frames than othiefsailed to Rejected

Statistical testing provides evidence that does not allow rejection of the bgjsatmat the

terms O0feedlbOGFr®@d gamd cO@Tead@gGaMs cd were more st
than others. The greater frequency of the terms in certain frames at statically significant levels
allows one to construct a view of how key termd aanceptsre used in the framing of

certain articles. As such, the greater 1|ikel
Regulatory frame, the Market frames and the Political Strategy frame is reflective of the Irish
feed i ndust r ythesissue bfillegal adsventiows presancekirl feed imports which

they have taken to the political level both in Ireland and in the EU in a proactive manner.
Similarly, -Freeotesmli@Med to the Mar ket fram
and thepolitical strategy frames as it is a term that forms a base of a political campaign.
Logically, the term O6organicd has a statisti
moral frame as organic farming is a valaden form of agricultural produon. Of interest is

the fact that the term O6Teagascbé is very str
moderately linked to the Policy and Regulatory frame, the Market frame and the Public

Engagement frame. This reflects well the elements cidivesory mandate of Teagasc.

While this study was constrained to a content analysis of the three national broadsheet
newspapers in Ireland, it has provided a snapshot of the debate within a key element of the

Irish media between mid007 and mieR010. Witin this window it is clear that the Irish

media debate surrounding modern plant biotechnology is now clearly dominated by issues

relating to GM feed in the Irish market and the location of this debate is firmly within the

farming sections of the media. fuermore, it is clear that during this period a political

di scourse was taking place that nearly exclu

industry stakeholders acting at both the national level and the EU level.

Result from this analysis leagupport to the concept that at the Irish scignakécy interface
concerning modern plant biotechnology there has been an intense focus on feed issues in
recent years. This has been primarily driven by the feed industry to combat uncertainty in the

policy and regulatory arena pertaining to the importation of feed material derived from GM
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sources. The media, while striking an overall balanced representation of the issues, placed the
debate surrounding GM feed into the farming segments of their publicalioisshas tended

to streamline the narrative of the debate. In addition, there is evidence that the politicization of
the GM issue, by its inclusion in the coalit
media attention to the issue. Overall, theh daily broadsheets still (and will likely continue)

to play an important role as a risk communication medium in the discourse on modern plant

biotechnology and an arena in which the debate occurs.

4.6 Conclusiors

This chapter examines the roleaofarge proportion othelrish daily printmedia in the policy
procesgertaining to modern plant biotechnology between-2@67 and mie201Q As the
literature review shows, the media plays a very important rold@srmptocess which can
includeframing isses, setting the policy agenda, connecting actors anorsextthe policy

arena and/or thpublic sphere, etc. As sughwas important to examine how the media

presents modern plant biotechnology in Ireland and how it has evolved over time. Tqg do this
research was carried out by employingrgensity analysis of the number of modern plant

and agribiotecmology related articles occurring the Irish Times from 1996 to mi2010

and a content analysis, covering reports onlagriot e ¢ hn o | otgpsthraedailyi r el and 6
newsprint publications between 2007 and 2010. Analysis from the Irish Times intensity shows
that the number ddrticles covering this issue hsignificanty reduced from a peak in 1999 (a
period when there was a significant shift in pablititudes and EU policy regardiigM food

and plants) and has 2009 and 201@eached its lowest levels over the period analysed (1996
to 2010). The content analysis of the three main daily newspapers shows that the majority of
articles were found to beeural or balanced (47.4%), whik% had a positive tone and
25.6%had a negative tone. The citingrisk in the articles examined occurred less frequently
(32.9%)thanthe citing ofbenefit (39%). While issues regarding animal feed were the most
frequently citied topic in the articles examined there was evidence that the politicisation of the
GM issue was a key driver. EU bodies, @l NGOs and Government bodies occupied the
position of the top three actors cited. It was also found that differerspagers employed
different framing. The articles published by the Irish Times had a more ethical frame as

opposed to the market and policy framing employed by the Irish Examiner and the Irish
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IndependentOverall, it is clear that the media is still intstieg in modern plant
biotechnology, albeit at a less intense level than before. The Irish media is relatively balance
in its current approach to GM issues and opportunity exists for all actors to use the media to

influence the policy process regardingkmaanagement of modern plant biotechnology.

This chapter allows insights into one of the sectors of the Irish media (daily print media)
which illuminates how certain key policy questions and factors are framed. This provides for a
greater understanding the formation and changes to Irish policy pertaining modern plant
biotechnology (see Chapter 2). It also allows in an understanding of the framing of plant
biotechnology directlyprecedinghe administration of the most recent Eurobarmsievey

carriedout in 2010 (see Chapter 3).
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Chapter 5

Irish University Life Scientist
Risk Perceptions andAttitudes to
Modern Plant Biotechnology

A" When, however, the |l ay public ralldi
denounced by distinguished but elderly scientists and supports
that idea with great fervour and emotiethe distinguished but

elderly scientists are then, after all, probabight".

Isaac Asimov,

Quasar, Quasar, Burning Bright978

Notation: Elements of this chapter are taken from the paper below where S. Morris researched and
wrote all elements used:

Morris, S.and Adley,C. (2000)Genetically modified food issues: Atiilesof Irish University
scientistsBritish Food JournalVol. 2, No. 9, pp. 66891

5.1 Why Scientists6é attitudes?

Across the world, a variety of concerns regarding health, environmentakesmeiomic and
ethical issues have been raised regardingdBgs/foods. Within a technology innovation
value chain, academic scientists in s@miblic sector institutions such as universities are key
actors that can inform both public discourse and the development of policy. Such expert
opinion can be used to leignise policy or to create uncertainfycademic experts played a

role in the policy advice process in all industrial democrg&eassons, 1995While debate
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exists in the literature about what the exact role of the academic/expert scientist is in the policy
making procesgPielke, 2007, it is clear they are often referred to and rebador input and

comment (see l@apter 2.

From the point of view of decisiemakers, experts (e.g. academic scientists) candoeirce

of information andadd legitimacy to a decisiddasanoff, 1990 Using expert advice,
governments or interest groups can argue tha
evidene, or that their policy dec/(Parsomsnl95mget wi
393). Consequentlythis chapter examines the attitudes of Irish univetsityed life scientists

regarding key issues in the public debate on modern plant biotechnology.

Two surveys are employed to assessofhiaions of Irish universitpased life scientists, one

survey conducted in 1999 and the other in 2008. Within the published literature, no previous
study had examined university scientistso6 at
survey tool atwo different points in time (in this case, almost a deguet). In doing so,

this workhopes to explore respondedastitudes to GM technology not only at one moment in

ti me but over a period of time. Ttitudes,ivoul d i
any, have occurred during what is now a mdé#écade old public debate that continues to this

day. This chapter is divided into three main sections: section 1 presents the results of the

survey carried out in 1999, section 2 presents the bP@08, and section 3 compares the

results of the two.

As outlined previously (in Chapter 2), experts can play an important role in the policy arena as
deci sion makers often rely on exp(€arleystdé i nput
al.,,2009.l n this context, scientific expertsbdé per
techrology (GM planttechnology in particuladre worth understanding. In general, risk

perception theory is a complex and evolving area and in general terms a number of key drivers

of risk perceptions exigRopeik, 201) (see Chapter 4).

With regards t o e xtpedadiisaly dgnenanctieepry haobeenthét r i s k
they differ from those of the publ{Slovicet al, 1995 Krauset al., 1992 Slovicet al, 1979
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Savadorkt al, 199§. This difference between expert and lay perceptions of risk, had been
termed thepenobdieed i v(iE€0ds, 189PStono) 199)nityhas been
suggested that the peptions of the lay public regarding risk are formulated in a very

different way than the perceptions of experts, since experts tend to attach different meanings
to risk while judging, prioritizing and responding to risks in a different way than the bdig pu
(Slovicet al, 1979 Slovic, 1997 Slovicet d., 1995 Krauset al, 1992. Furthermore, expert

risk perceptions were considered to be grounded in information of technical and analytical
nature, that is generated from an objective processloassessment that is not affected to the
same extent by key psychometric elements that impacted public perceptions of risk (e.g.
social, cultural, political and personal factofShovic, 1997. This difference between public

and expertsformed he basi s of the O6deficit model &8 of
it is only a matter of informing the public about the facts so they can be educated to think

about risk in the same way as expéksCarthy and Brennan, 2009

However, more recent literature has challenged these assertions and suggested expert risk
perceptions were more multidimensional in nature andctiraparisons of lay risk
perceptiongndexpert risk assessments focused too easily on differences in and expertise
knowledge , but ignored differences that are equally valid such as individual motives, values
and contextgBostran, 1997. Sjoberg analysed nine studies that looked at expert and lay
judgments of risk. His analysis suggested that too many sociological possibilities could have
been at play to conclusively conclude that lay people and experts have different pesagfptio
risk (Sjoberg, 200R These possibilities included:
1 Different risk definitions: The focus by experts on probability differs froemmthp u b | i ¢ 6 s
focus on consequences.
T Real i s m: The public may be misinformed an
realistic.
1 Selfselection: scientists, by their educational and professional choices, are more likely
to share common interests and approachpsafolems than the public.
1T General political ideology: An individual

a powerful factor in shaping risk perception.
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1 Familiarly with the issue: long experience in a certain risk area can habituate scientists
to risks in that area.

1 Professional and institutional role: Socialization of values in professional training and
conformity pressures can influence risk perceptions.

1 Media contents: The media, that can be ideologically or commercially driven, can exert

influence on experts.

Other research has found little empirical evidence that experts evaluate risk differently than

the public or that experts are more correct/accurate in their risk assesgrosvesand

Wright, 200). Furthermore, it has been argued that the validity of expert judgement of risk is
prone to gl obal bi ases similar tMWrightdtal,se f oun
2002.

Nevertheless, more recent work still shows evidence of differences in the risk perceptions
between experts and the pullirystallis et al, 2007 Savadoriet al, 2004 Kugo et al.,
2005 De Boeret al.,, 2005 Verbekeet al, 2007 Hanseret al, 2003 Blok et al, 2008 Priest
and Gillespie, 200Hagemann and Scholderer, 20D@ckers, 2005-alchettiet al., 2007
Februhartantet al, 2007 Gamble and Kassardjian, 2Q@sarvin, 2001 Maceret al, 2002
Scheufeleet al, 2007 Besleyet al, 2008 Devoset al.,, 2008 Small, 2009Hagemann and
Scholderer, 200 Van Kleefet al, 200§. Specifically Savadort al (Savadoriet al,, 2009,
noted that in their study comparing experts and lay attitudes towards biotechnotegyehe
keys differences in t imdudedihofacgsthatups o ri sk per
1 Experts signitantly and systematically perceived risk as lower for all of therseve
biotechnological applications.
1 Experts perceived food applications as more useful and less harmful .
1 Experts perceived medical applications as less new and less hdnmfoh the otér
hand better known to science, and more useful.
1 When estimating the risk of applying biotechnological developments to food, the
public expressed concerns not only regarding potential harm and potential benefits, but
also regarding the amount of scidistknowledge and their perception of the product,

while experts were only concerned with how harmful and useful the product is.
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1 When evaluating the risk of applying biotechnology in the medical field, the public
was concerned with how useful and how hairttie application could be, while
experts considered factors as well, such as the number and type of people who would
be potentially affected by a largeale introduction of the application into medicine
and the level of scientific knowledge about thehteology(Savadoriet al., 2009.

Added to this are studies that suggegterts judge risks to be smaller when they are in their

own area of expertigSiegristet al, 200dand t hat expertsd perceptic
homogenous. Rather, they are as likely as the lay public tarspgdctrum of different risk
perceptiongWright et al., 2003. These studies did not disaggregate experts according to their

depth of expertiswithin any particular domain of scientific enquiry. Moreover, experts tend

to define risk and benefit in terms of cause and effect relationships, where they see detailed

causal chains between variables that can be clearly defined and clearly measledatevdny

public holds more abstract and holistic reasoning concerning biological proi¢agesnann

and Scholderer, 20090ther results have shown that when personal risk was studied, and
factors veudh yaofé6xceonsequences6, 6émoralityd a
considered, the risk ratings of experts were characterized similarly to those of the public

(Sjoberg, 2008. Overall, the recent literaturmdicates that differences do exist between

expert and public perception of ridklhile studies show that experts/scientists often rely on

rules of thumb osocialnormsto justify policy decisions just as the public dogarr and

Levidow, 2000 Silva and Jenkin§mith, 2007 Young and Matthews, 20Dtey doso to a

lesser degree than the pullito et al, 2010.

5.2 Review Surveysxamining Experts attitudes t&M foods and crops

While in general terms there have been many studies that have examined the difference in risk
perceptions between experts and the lay public, there have been a limited number of studies
that have examined expert opinions on the iss@&\bicrops or food. The following will

review 19 studies in the chronological order of their publication, from 1995 to date (Table

5.1).
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Tabl e 5. 1:

Overvi ew aftitudedtaGM texlsnolagk a mi ni ng

Expert
o ] Sample Expert/Public
Publication Location ) Method Type Data type
size & Expert
(n=x)
. Mail o
Rabino 1998 usS 1257 ] ) Quantitative Expert
Questionnaire
Scholderer, Denmark,
Balderjahret al. Germany, 48 Focus groups| Qualitative Expert
1999 Italy & UK
Gunter, Kinderlerer, . o Expert and
UK 30 Interview Quantitative ]
et al 1999 Journalist
Ng, Takedaet al Mail o Experts and
Japan 370 . ) Quantitative
2000 Questionnaire Non-expert
) Qualitative
Frewer, Huntet al Interview and
UK 33 ] ) and Expert
2001 Questionnaire o
Quantitative
Wilkins, Kraaket Survey (Q o
us 215 Quantitative Expert
al. 2001 methodology)
Cook, Pieriet al ) o
UK 18 Interview Qualitative Expert
2004
Ruth, Telget al. Web-based o
us 62 ] ] Quantitative Experts
2004 Questionnaire
Savadori, Saviet o Experts and
Italy 58 Survey Quantitative
al. 2004 Non-experts
De Boer, McCarthy o
Ireland 143 Survey Quantitative Expert
et al 2005
Roberts, Boyle L
usS 256 Survey Quantitative Expert
Strubleet al. 2006
Denmark,
Germany,
Van Kleef, Frewer o
Greece 62 Focus groups| Qualitative Expert
et al 2006 )
Slovenia,
UK
Februhartanty,
] ] . faceto-face o
Widyastutiet al. Indonesia 400 Quantitative Expert

2007

interview
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Kvakkestad, Survey (Q o
) Scandinavia 62 Quantitative Expert
Gillund et al 2007 methodology)
Wheeler 2007 & i i o
Australia 185 Mail Survey | Quantitative Expert
2009
Gamble and New o Expert and
- 17 Focus group | Quantitative
Kassardjian 2008 | Zealand non-expert
) Malil o Expert and
Sjoberg 2008 Sweden 49 ] ) Quantitative
Questionnaire norrexpert
Strauss, Schmitt Web based o
us 90 . ) Quantitative Expert
al. 2009 questionnaire
Mail and
Gardner and Jone Interview o
us 91 ) . Quantitative Expert
2010 (questionnaire
and card sort)

In 1995 members of the American Society for Microbiology were surveyed on various aspects
concerning biotechnofsy (n=1,257YRabino, 1998 Most respondents agreed that

agricultural biotechnologies, if misused, could be ecololyicaky (such aBt crops)while a
significant 4:1 ratio ofespondents favoured continued research and development in this area.
Two-thirds of respondents recognized a serious threat to biodiversity from bioengineered

crops. When it came to mandatorydfiing of GM food products, a majority (almost 2:1)

were opposed, considering it as unnecessary, costly, confusing to the public, and giving in to
anti science hysteria. Respondents were in agreement that openness is important and the public

needs to be edtated about biotechnology.

In November 1997 four expert focus groups were conducted in Denmark, Germany, Italy, and
the United Kingdom (UK) to explore expertso
genetically modified food products (n=4@choldereet al, 1999. Results found that

perceptual incongruities between experts and consumers existed. The same attributes that are
considered key benefits by the experts are considered riske bgrtsumers. Respondents

asked why genetic engineering was so special, arguing that from a competitiveness point of
view, it was unfair to impose strong safety requirements only on genetic engineering

techniques and not on other methods of breeding ambpimxessingRespondents also
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blamed environmental and consumer organizations for the public outrage relating to GM food
as they believed these groups had established a stable association between genetic engineering
and risk, that was not based on faal &mat the media readily picked up such counterfactual

messages and even multiplied them.

In a study published in 1999, scientists (n=30) and journalists (n=31) in the UK were asked

their opinion regarding the media coverage of biotechnalGuyteret al, 1999. The

maj ority of scientists had a negative opinio
considered too sensati@noverly focused on risks, and failing to provide scientific accuracy

or balane. Most scientists who responded also believed that scientists distrusted journalists.
However, the low number of respondents in this study is important to note when considering

the results.

A Japanese study in 2000 that surveyed 370 scientists (randeletyed from lists of

Japanese researchers) found that those biotechnology applications that were deemed risky by

the public are viewed as the least risky by scienfidgset al., 200Q. Interestingly, 62% of

respondents agreeavith the suggegin that GM crops contribute to destroying biodiversity.

40% of respondents agreed that biotechnology would substantially reduce world hunger

(41. 9% di sagreed and 18. 1% didndét know). Ove
not buy GM fruitsifthg t ast ed better and most disagreed

i's not worth putting speci al | abel s on genet
is the fact that it surveyed scientists who were from a broad range of expertise drealy an

4.2% were employed in University/research while 23.4% were in employed in industry and

14.9% were still students (although 80% had postgraduate degrees).

In a study published in 2001 that examined the views of 33 UK scientific experts related to

food (working in universities, the civil service, industry and research bodies) on how the

public conceptualises uncertainty, the majority of respondents supported the representation of
the public as unable to undgec st an(Fewedeiei s d en

al., 200). Moreoverrespondentssuggst ed t hat i nformation about
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and will have a negative i mpact on the publi

institutions.

A 2001 study in the US that surveyed 215 land grant university emplOjé&ss et al,

2001 revealed three distinct points of view regarding GE foods and crops within this sample

that was relatively weleducated and scientificaHiterate. One group expressed a
Oprecautionary6é point of view, a seoadand grou
much smaller group expressed a O0cautiously s
each of the other two groups. The basis for these viewpoints stemmed from the fact that
respondents were divergent on several social, political, econogailth hethical and

environmental aspects of agricultural genetic engineering. The two major opp@suppvits

(i.e. precautionarys. promoting) do not appear to take opposite sides on the same set of
statements pertaining to GM crops and food, but rakieytencedto reflect strong reactions

to different sets of statemenksowever, he fact thatll the survey respondents were

employed by the same institution was a limiting factor to this study.

Results from a qualitative study of 18 UK based GMgtit i st s6 perceptions
discourse published in 2004 showed that the respondents frequently characterized the public as
ignorant of GM science and attributed opposition mainly to a lack of know(€igek et al.,

2004). The respondents in this study considered that the opposition to GM food stemmed from
individuals ad organizations that are seiterested and have an influence on a passive and
impressionable public, rather than from the public itself. The main sources of opposition are
perceived as campaigning NGOs, the media as well as supermarkets and pdlitioiagist

to a lesser degree). All are seen as acting in their own interests and judged as making decisions
on the publicdéds behalf without having the au
critical weaknesses ranging from the low number adradsts interviewed and the fact they

were all from one institution.

A 2004 US study examined 62 agricultural sci
or full university professor) perceptions regarding whether coverage in the news media

repregnts science and agriculture fairly and accurgRiythet al,, 2009. The study found
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that responents were more negative towards national news coverage of general scientific
topics and towards topics from their own agricultural discipliResults also suggested that
agricultural scientists hold neutral to negative perceptions of all news medigljimgcl

national news media, while having a more positive perception about local and agricultural
news media. This study had the weakness of a low sample number that had a limited scope
owing to its very regional focus (i.e., the southern US).

Another studypublished in 2004 compared Italian lay and expert perception of risk from
biotechnologySavadoriet al, 2009. A total of 116 persons, 58 experts and 58-experts,

took part in the research. Experts were professors or Ph.D. studemi®gylait a north

eastern Italian university while the nerperts were residents of the local community adjacent
to the university. Seven biotechnology appli
opinions. Of the seven applications four were foddteel. Respondents were also asked to
express their levels of trust in various sources of information on the topic of biotechnology.
Experts consistently considered the food biotechnology applications less risky and more useful
than the publicThe experand public samples were found to agree regarding the level of
trustworthiness of all sources. Environmental groups, however, were trusted by the public
more than by the experts in a significant way. A key weakness in this study was the fact that
all expertrespondents were from the same institution and alaxpert respondents were

from one region.

Resultsfrom a survey of food safegxperts (n=143) in Ireland published in 2005 found food
safety experts believed that there is a significant-assessnrd of the risk associated with

GM foods by the public, relative to other fofide Boeret al, 2005. Respondents also

believed the public had a very low understanding of biotechnological issues relating to GMOs.
Respondents were clearly of the opinion that the Irish public wereasgessing certain risks

(such as GM food) that from a scientific perspective are much less grave than other risks (e.g.
food microbiological risks). There was also a general perception among respondents that the

public reacts to novel risks rather than to established ones.
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In2006a study was published examining US dietet
genetically engineered foods and cr@Rebertset al, 200§. From the input of the 256

respondents who replied, three divergent viewpoints on genetically engineered foods and

crops were established (i.e. precautionary, discerningosigspand promoting). Athree

viewpoints agreed that consumers have a right to know whether the foods they are buying
contains genetically engineered ingredients. They also agreed that the role of professional
societies should be in promoting critichirtking and in leading thoughtful dialogues about

different aspects of integrating genetically engineered foods and crops into the food system.

The weakness in this study is the fact that respondents came from one area of expertise.

A 2006 publication thizexplored differences and similarities in perceptions and attitudes
related to practices of food risk management held by consumers and experts employed a total
of fifteen expert focus group discussions held in five different countries (i.e. Denmark,
Germany, Greece, Slovenia and the United Kingdom) (n¥82h Kleefet al, 200§. While

the research examined food safety issues in general, results relating to GM food found that
expert respondenteeld the opinion that consumers lack essential knowledge about a variety

of food-related risk issues and believed that GM food was not a high concern.

In 2007 a study was published that reported the results of a 2003 survey examining the

attitudes of Indoesian agricultural scientists towards genetically modified foods (n=400)
(Februhartantet al, 2007. 73% of those surveyed indicated that they supported GM food
developments, 15% were neutrahd only 12% were opposéthe majority (78.3%) stated

that if offered GM food they would try it while over 90% respondents indicated that there

should be some form of labelling to distinguish food containing GM ingredients frof® kbn
foods. The sciergit s 6 attitudes were significantly sha
offered, agreement with restrictions on GM foods, and exposure to media reports about the

pros and cons of GM foods. However, this study took place in only one research institute

leading to possible occurrence of institutional bias.

A study exploring the perceptions of 62 Scandinavian scientists regarding the deliberate
release of GM crops was published in 20RVakkestacet al, 2007. The study examined
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respondent sé6 agreement with 36 different sta
to suggest the existencetafo different perspectives (Perspective 1: the environmental effects

of releasing GM crops are unpredictable, and Perspective 2: GM crops are useful and present

no unique risks). Results found that no ecologists were associated with Perspective 2| while al

the scientists employed in the GRdustry were associated with Perspective 2. The low

number of respondents and the limited regional coverage should suggest caution in

generalising the results.

A study published in 2007 thatentified the beliefs ohgricultural professionals employed in
the Australian public sector (n=185) towards organic agriculture and genetic engineering
(Wheeler, 200yshowed that more respondents believed in the positive net benefits of genetic
engineering than those who believed in the positive net benefits of organic agriculture.
Respondents also indicated that
figenetic engineering will play a vital role in influencing the sustainability of
Australian agriculture in the future, namely by increasing production and improving
pest and disease management. However, professionals voiced concerns about the
potential cost of genetic engineering, with many citing risk and uncertainty issues and
the lack of long e r m t (@iseeler, 2P0, p1389

Further analysis from this survey was published in Z008eeler, 200pindicating that

some of the signiycant key inpuences on over
research relevance; ethnicity; farm background; information and occupational effects; attitudes
towards the current sustainability of conventicagdiculture; attitudes towards agricultural

research issues; and attitudes towards the individual aspects of genetic engineering.

In 2008 a study was published that reported on focus group research that was carried out in
2003 in New ZealanflIGamble and Kassardjian, 20QBat examined the social, cultural and
spiritual dimensions of biotechnologlyrough an analysis of five selected community groups
(total n = 68): scientists (n=17), Buddhists, business people, mothers with young children and
the environmentally active. The scientists interviewed were all from the same institution (i.e.

the Hortialture and Food Research Institute of New Zealand). Results found that of the five
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groups interviewed, scientists were the most knowledgeable about biotechnology and genetic
modification. They were also the only group that did not perceive biotechnolbgy to
Aunnatural 6. While the scientists in this st
indicated a feeling of powerlessness in their perception that they were not listened to by lay
people (whose minds were already set) or politicians (witerdint agendas). The two main
weaknesses with this study were the facts that a very small sample of respondents was used

and that all the scientists were from the same institution.

Research published in 2008 which examined the difference in attitu@®4 food between

experts (n=49) and neexperts (n=469) that were sampled in Sweden in 2004 and 2003
respectively(Sjéberg, 2008found that experts were overall much more positive towards GM

food than norexperts However, the attitudes and risk perceptions of experts were found to

share dynamic properties similar to those found in theaxent group. More specifically,
expertso perceptions of risk and benefits of

non-expert sample, showed similar ratings regarding personal risk related to GM food.

Results from a survey of 90 scientists that were located in the US and Canada (60 were
university based, 10 were government based and 20 worked in private institutb g i
published in 2009Straus<t al, 2009 indicated that large majority of respondeigdieved

that transgenic tree regulations, in particular containment requirements (71.6%) and regulatory
costs/uncertainties at the commercial release level (65.7%) have an adverse impact on the
continued research and pose significant obstacles to dewatpRespondents indicated that

the priorities for forest biotechnology research were the development of gene containment

methods and field studies of wood and abiotic stress modification.

In 2010 research was published that examined the risk perepfibiotechnology
applications among a range of US science educators that consisted of fsangibés (total
n=91): preservice science teachers (n=31)service science teachers (n=20), biology
graduate teaching assistants (n=23), and universitydyiprofessors (n=1{Gardner and
Jones, 2010 Results found that the teacher groups were similar in ra@as of risk

perception; however university professors we
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between biotechnology risks. The low number of respondents in addition to the fact two of the
cohorts came from the same campus are key weaknessesdtuthyi.

As seen from this review of the Iliterature,
positive attitude towards GM food and crops.
directly to lay persons show a clear difference of opinion betwgperts and neaxperts and

a difference in the factors influencing the opinions in each group. In addition, most studies

suffer from weaknesses/limitations such as small number of participants or a sample from only
one location or one institution. Fuethmore, no study was ever repeated to allow for an
analysis of change in respondents6 opinions

5.3 A 1999 Survey of the attitudes of Irish University based Life Scientists

This first section outlines the findings of a 1999 quantitative stugperg the attitudes of

Irish University based life scientists to GM technology. Up to the point of this 1999 study the
Irish Government had not officially made cléarGM food policy (see Rapter 2). To aid

public input into the policy formulation press, the Irish Government at the time ran a unique
type of public consultation process which was carried out under the auspices of the
Department of Environment and Local Government (D@Empsey, 1998 This

consultation process allowed for a panel of stakeholder representatives to partake in debate
sessions held in public. The stakeholder panels consisted of two representatives, two from
each industry, the acadenience community and the NG{pressure group community.
These representatives where picked from those who had responded to the previously
advertised Government call feubmissions on the issue of Gl@nd the environment. On
close of submissions (30th Sember, 1998) only ten submissions were made by academic
scientists (DOE Written Submission Collection, Vol. 1 and 2, 1998)ris and Adley, 2001

This was the lowest response rate of any of the three stakeholder groups presenting at the
public debate. During the consultation process the two academic science representatives took a
pro-GM starce. However, the public consultation process subsequently came under criticism
from pressure groups, which resulted in a boycott on the final day of théatyvdebate by the
vast majority of the aniGM Non-Government Organisations (NGDpressure groupA.

concluding report by the independent chairing panel was subsequently(@siddlo nne | | ,
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19993, which the Government (via the Minister of Environment and Local Government)
accepteqColeman, 1999

5.31 The justification and importance of this survey

An examination, at the time, of the perceptions and attitudes of univbesigd life scientists
regarding GM food was deemed important for several reasons outlined below.

I. Repesentatives from the Irish academic science community took@Mrposition in the
Governments national consultation process:

The initial hypothesis that the scientists representing the academic panel at the National
Consultation Process hearings werengto present a prf@M stance was tested in this study.
To do so the survey investigated if the majority of university based scientists held similar pro
GM attitudes as the two scientists who represented the Irish academic scientists at the

consultation harings.

Il. The role of expert advice in serving / assisting decision makers:

In the Irish debate on GM technology there are several key groups who play important roles.
One such key group are universiigsed scientists, who are consulted as an objestlivee

of information, knowledge and expert advice, by governments, journalists, industry, policy
makers and pressure groups. From this perspective, it is important to examine their opinion

and attitudes as a group.

[ll. To allow scientists to voice opion/concerns:

In a prior Irish study, it was noted that individuals from citizen and religious groups believed
that o0dissidentd scientists are reluctant
funding (Barbagallo and Trench, 1999, p.59)e 999 survey allowed such scientists to

voice their opinion in a confidential manner.

IV. The role of academic scientists as educators:
A further reason for sampling academic scientists is that they are involved in an educational

role within third levelinstitutions. Making future decisions regarding advancements in the
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areas of pharmacogenomics, genetically modified foods, cloning will be critical for the next
generation and their attitudes toward biotechnology are likely to affect their participation i

the public discourse as well as their behaviours as cit{Baiet al, 2007. To this end,

teaching can play an important role in attitude formulation of students and thus it was hoped to

gain an insight i nto the educatorsodé attitude

V. Assessment of the claims used in the Gtourse:
Within the public debate on GM technology, both the-amd preGM food stakeholders
have made several claims. The 1999 survey ex
assertions made by both sides of the GM debate. The two specific clainigateeswvere:
(a) GM crops will cause a reduction in pesticide use.

(b) GM crops will reduce world hunger.

VI. Assessment of the existence / extent of division of opinion within the science community:
A division (or a claimed/alleged division) in scidittiopinion within the scientific world can
often create the perception that there is extensive uncertainty within the science community.
Moreover, the medieaded approachrooreflect balance inbndividual
news report generally leads ¢qual time and space being given to both sides of a scientific
argument on a particular issue. Disputes among (scientific) experts may become a major
source of confusion for poliesnakers and for the publ{dazur, 1973Keller, 2009. This,

over time, can leave the public with the impression that there is a greater divide in scientific
opinion tharthere is in reality. It is for this reasdrwas decided tguantitatively assess any

actual division of opinion within university based scientists on the issue of GM technology.

It should be noted that disagreement over the interpretation of disoaed new data is not

new to the sé&ureméaritfaicntwioas darei not wunusual i
uncertainty that drives all of science. In fact all scientific results are only provisional, subject

to better data, better methods and beftameworké (Leiss and Chociolko, 1994, pg. )37

However, persistent expert/scientific disagreement becomes a problem when it becomes

divisive on a frequent basis within a given subject areanagkies public trust variable and

conditionalat besi(Lidskog, 1996Beck, 1992. Frequent heated discourse within a scientific
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field over a long period of time can destroy the credibility of the scientific community as a

whole in the eyes of the general public who perceive sficediscourse very differently. The
observing public may conclude that perhagsths ci ent i st sdb moxkpw whats , i n
t hey ar e torachnkat even agide anohgét themselves. Conflict between scientists
highlights their fallibility, denystifies their special expertise and calls attention té non

technical and political assumptions that influence technical a@Ne&in, 1975 Saravitz,

2004). The public may form the attitude that in case of serious scientific doubt, the safest route
is prudence. This attitude may in tutlead to or reinforce an aversion to riskto any

degree) where a certain science and technology is con@@foedVartburg and Liew, 1999,

p. 39. Furthermore, the concept of O&éboutragebd wi
disagredSandman, 1988

VII. The role of trust:

It has been suggested that in an ever increasingly complex world, where everyone (including
scientists) is dependent upon the special expertise of others, trust becomes a functional
substitute for knowledgé.uhmann, 1979 Increasing attention has been paid to the issue of
trust as a crucial element in the pulgerception of science and technold&enn and Levine,
1990 Renn, 2008pPoortinga and Pidgeon, 200%cientists, like any other group within the
debate surrounding GM food, must obtain, assess and form an opinion on issues of contention.
Trust can become an important factor in this process. In orgjanislecommunications trust

rests on two essential elements: the information itself and its source. Both muslidide

and credibl® (Von Wartburg and Liew, 1999, p. BHowever, information sets within

science arearely absolute and can be open to debate within the science community. As a
result, it is worth examining where the scientists, as experts, place their trust in terms of

sources of information.

VIII. The relationship between the media and the Irishrsz community:

In 1999, the intensity of the GM debate was reflected in the fact that there had been a steady
growth in theprint media coverage of GM related issues. From January to June 1999, a total
of 283 articles were published on GM food issuefienthree main daily broasheets in

Ireland(Morris and Adley, 200\ Irish academic scidists, as a group, within the GM
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discourse largely failed to make their collective views known irpthré media(or other

media formsht the time. Rather, their attitudes and opinions remained relatively unknown

and unexplored. This was aided by the that there was no formally organised group

representing Irish scientists involved in the Irish GM debate. This becomes relevant when
considering the university based scientistos
by the media.

Furthermoreup to 1999, the Irish media has covered GM food not just as a scientific issue but
rather as a social problem. One definition suggests a social problem tends to exist in the
political sense when it affects and threatens some other (Bpegtor and Kitsuse, 2001

Henshel, 1990 Under this definition the issue of GM foods has become a social problem
within Ireland which attracted considerable media coverage. The dissemination of problems in
the media has major part to play in constructing and framing social problem issues, their
placing on the political agenda and responses to such issues. As a result a relationship can
exist between the mass media and the science community on which traditional science
communication is built (which some have argued has been far from pgsiaateret al,

1999 ). Little previous work has been carried out on the relationship between the media and
the science community in Ireldnfrom the perspectivef the scientist. This worlished to

explore this domain.

The role of the media in the agenda setting process is an important factor to consider in the
construction of social problengklisbet and Huge, 200§see Chapter 3). There is general

agreement that the medgenormously influential but much less agreement about the exact
nature of this influence. It is variously ar
the public domain, asdttihmgdthelye pary/ am tOha
and even shape public opini@urantet al,, 1999. In the 1960s and 1970s the main

difference in evaluation, quantification and framing of a problem was that porfalss

experts, technocrats, bureaucrats were doing the calculations and evaluations. However in the
1990s one could argue that the power has shi
moralists and the med{®arsons, 1995This has continued to be the case up to current day

albeit with the broadening of the definition to intduelectronic online media and social
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networking. It is the lastohte f our MO0s, the media, which
examining the relationship between the media and Irish university based life scientists.

5.32 Methodology:
The primary hypothesiinvestigated in this study is that the academic representatives were

justified in their preGM stance at the 1999 national consultation process since it was a true

reflection of the academic science community that they claimed to represent.

Several otheaims were addressed by this survey, namely:

Exploration of concerns held by respondents regarding GM food

Levels of acceptability of the genetic modification of different organisms

Approval of different GM applications

Respondent sé6 wi fobd ngness to buy GM
Support by respondents for a complete ban on GM food

Agreement with GM crop field trials

The investigation of the acceptability of claims made by both sides of the argument
Level of trust in information from different sources

Res pondent sherepottihgioftGMdoedby theomedia

© © N o g b~ wDdhPRE

A quantitative survey in the form of a questionnaire was designed using both novel questions
and questions previously used in similar reseaiGhagkellet al, 1998 Macer, 1992a The
population selection criteria involved the selection of scientists from academic staff lists from
the seven universities within the Reblic of Ireland. These were National University of

Ireland, Galway (NUIGalway), National University of Ireland, Cork (UCC), University

College Dublin (UCD), University of Limerick (UL), Trinity College Dublin (TCD), Dublin

City University (DCU), and th&lational University of Ireland, Maynooth (NUIM).

Surveys were administered to those on faculty lists received from the universities who were
working in biological/life scienceelated areas. In total this numbered 257 and all names on
the received listavere surveyed. The respondents watktime academic staff working in

diverse areas such as food science, botany, ecology, microbiology, genetics, environmental
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science and more (due to the structure of medical education in Ireland in 1999, where key
medcal training school were outside the university system, medical departments within the
university system were not surveyed directly. However, in many cases, academics with
positions in university medical departments also had cross appointmentsnredoal

departments).

The survey instrument was a 25 question-adthinistered questionnaire conducted by post

with a prestamped return addressed envelope. A cover letter was included which outlined the
confidential and secure nature of the survey. A ghdonation incentive to return the

completed questionnaire was included. This guaranteed at le@steElrish poundjo charity

(from a list of five) for each returned survey. The questionnaires were sent by post on July
16", 1999. Follow up remindemeails were sent to all survey recipients three weeks later. 118
guestionnaires were retwaa, four of which were unusable (no data responses inclaiie)

this resulted in 114 valiceturnedguestionnaires, which reflected a 46.6% response rate. This
respase rate exceeded the normal response rate to a mailed survey of apfEigX3300

(Fowler, 2008. This survey cares a 6.9% margin of error, @at95%confidence level

Question design:

The questionnaire was designed to elicit inforovato allow hypothesis testing and
investigation of the key aims. During development the questionnaire was piloted and revised
appropriately. A number of different question types were used to develop attitude scaling,
these included open and closed questioanking; Likert scales {point) (Oppenheim, 1998

Open/Closed gquestions:

Openended questions are best suited when respondents are able to give their answers verbally
rather than in writingDe Vaus, 1996 As a result the majority of the questions were closed
ended. A section at the end of the questionnaire gave ample room for commepissua

regarding the GM food debate to be added.

Ranking:
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Ranking allowed to obtain information regarding the degree of importance or the priories that
respondents gave to different objects of con€¢Erankbrt-Nachmias and Nachmias, 1992

Certain questions in the questionnaire gave respondents a list of alternative answers, but rather
than selecting between them, respondents were asked to rank their importance. Scores were

assigned to an item dependinglmw the respondent ranked it within the list.

Likert scale construction:

A scale consists of answers to a number of questions. For each question respondents receive a
particular score depending on their answWerankfortNachmias and Nachmias, 199Zhe

score is allocated to particular answers depending on how favourable the answer is to the

attitude being measured. The scores for each question are then added together to provide each
respondent with an ovall score for that set of questions (scale score). The scale score is then
taken to indicate a personds O6positiond on t
questions are intended to expl¢be Vaus, 1996 A Likert scale (fivepoint) was used to

devel op a measure of the respondentsdé attitu
correlation maix was obtained to establish if the questions belonged together in th¢Beale

Vaus, 199% After piloting and refining the scale the best questions were selected. Tests for
unidimensionality and reliability were performed. Consequently, eight statements (seven
favourable and one unfavourable) were decided upon and positioned throughout the
guestionnaire. Rther tests for unidimensionality and reliability were carried out on the data
collected. Using the resulting data, the process of dividing a variable into three collapsed

groups (low, medium and high) was performed.

Most of the questions used in thig\gy instrument were taken directly from prior surveys or
modified slightly to fit within the Irish conteXMacer, 1992aMacer, 1992pNg et al, 200Q

Eurobarometer, 1996

5.33 Results:
The collected survey response data was coded and analysdgsis was carried out using
SPSS for Window§SPSS, 1996 Within the study, several different types of statistical tests

were employedVarious methods of analysis were adopted which incorporated univariate
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analysig(e.g.frequency distributio)y bivariate analysige.g.correlation coefficient
determination and factor analysend multivariate analysi®.g. cluster analysisThe

outcomes of which are reported below.

Profile of Respondents:

The majority of respondents were male 75.0%, while 25.0% were female. This imbalance was
not surprising as it was also reflected in the employment lists obtained from the universities.
The age priile of respondents was as follows: 18.1% were betweedd¥@s inclusively;

41.4% between 385yrs inclusively; 38.8% between-#dyrs inclusively and 1.7% was

65yrs and over. The sample mean was (SD = 8.53: ranging from 23 to 68). The qualifications
of the respondents included a total of 94.0% who held a Doctorate (Ph.D.) degree (and 20.4%
of the sample held a Professorship, including associate professorships). Of the remainder,

4.3% had a Masters degree and 1.7% held a bachelors degree.

Exploration ofconcerns regarding GM food:

Respondents were asked if they had any concerns regarding GM food. 13.3% of respondents
had no concerns while 86.7% had some concerns (see Figure 5.1). Those who had concerns
were asked to indicate the nature of their concdrnis. was achieved by ranking concern

types (i.e., health, soc®ec onomi ¢, environmental, ethical

assigned to a response depending on how the respondent ranked their concerns within the list.

This resulted in environmentabncerns emerging at the forefront by those who had some
concern egarding GM Food (see Figurelh.Health concerns were next, narrowly followed
by socieeconomic concerns. Ethical concerns were deemed to be of least importance

regarding GM food.
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Figure 5.1: Respondents with concerns regarding @ldd with concern types ranked

Do have concerns Ranked Concern Types :
regarding GM food? Concern regarding
1. ENVIRONMENTAL safety of GM food
No concerns | 13.3%
2 HEALTH Concerned: 32.7%
i 0
Concerns | 86-7% 3. SOCIO-ECONOMIC Neither: 20.7%
4. ETHICAL

Not concerned: 46.6%

5. OTHER

Of note is that the primary concern of university life scientists in Ireland on the topic of GM
food is not health related, but environmental. Taifurther supported by the responses

obtained in another question, which asked, when it comes to the safety of food they buy
nowadays to eat, how concerned are they about the genetic engineering of food. Only 32.7%

of respondents were concerned about #egc engineering of the food they eat (Figure 5.1).

A common topic of debate within the GM food discourse concerns the strength of regulations
surrounding GM foods that protect the public from any supposed health risks. The GM

industry claim that EU ragations are currently sufficient, while the pressure groups demand a
tightening of such health related regulations. Respondents were asked if they agree with the
statementicur rent regul ations are sufficiekst to p
' i nked t oA t@aof#30% dgeed that the current regulations suffice, however

33.2% of those surveyed disagreed and 22.8% were not sure. Testing by using gamma (a co
efficient used for measuring the association between ordinal variableay shown that there

was a relatively strong relationship between respondents who agree with the statement that
current regulations are sufficient to protect people from any supposed health risks linked to

GM foods and those who are not at all conceatsalit genetic engineering as a food safety
issue.Gamma=0 . 597 at 99% confidence level (POO0.O01
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Levels of acceptability of genetic manipulation in different organisms

Manipulation of genetic material in microbes was unacceptable to 5.5% of the 1999
respondents. This unacceptability level increased to 7.2% in plants and 10.9% in animals and
reached a peak of 23.2% when considering genetic manipulation of human cells with 76.8%
still approving of sucimanipulation (Table 2).

Table 52: Acceptabilityof genetic manipulation in different organisms

Organism Acceptable (%) | Unacceptable (%)
Microbes 94.5 5.5
Plants 92.8 7.2
Animals 89.1 10.9
Human Cells 76.8 23.2

Approval of GM applications and uses:

Medical applications in which GM technology isedsreceived high levels of approval (over
90%). The use of GM technology in bioremediation, specifically the use of GM bacteria to
help clean up oil spills, also received high approval (91.2% approved). Food and agricultural
related applications receiveoWer approval ratings, but with application dependent
differences (see Figure 5.2). The lowest level of approval (at 38.4%) was given to new types
of genetically modified grass that requires cutting less frequently. The continuum of

acceptability of GM aplcations and uses is reflected in Figure 5.2.
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Figure 5.2 Approval of GM applications and uses

More Acceptance

1. Hormones like insulin to helf
diabetics97.3% approved

2. New drugs to cure human diseas
94.6% approved

3. Bacteriato help clean up oil spills
91.2% approved

4. Fruits and Vegetables with extr
resistance to disease:69.4%
approved

5. Fruits and Vegetables with longe
shelf life: 61.9% approved

6. Better tasting fruits and vegetable
56.9% approved

7. Crops that are herbié resistance
45.5% approved

8. New types of gr
to be as cut as often38.4%

approved

Less Acceptance
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Willingness of scientists to buy GM food:

In the 1999 survey, respondents were asked how willing they would g teeliain types of
genetically engineered food if they were at the same price as simil@&Magrroducts. The

axiom that those buying the food would do so to consume it was drawn. 60.4% of respondents
would buy genetically modified food items if they wéine same price as ngdM food with

the notable exception of baby food (that 41.4% would buy; 45% would 3i6&4lnot sure)

(See Table B). T-tests carried out showed that when the means were compared, the drop in
willingness to buy GM baby foodwas stas t i cal | y signi ficant (POO.
interesting insight into risk perception of theentist and its dynamic nature as it shows

context is an important element of how risk is perceived.

Table 53: How willing would you be to buy the genetigatngineered foods below if they

were at the same price as similar products?

GM Product YES (%) NO (%) Not Sure (%)
Bread 61.3 27.9 10.8
Cheese 62.5 27.7 9.8
Beer 60.0 30.0 10.0

Baby-food 41.4 45.0 13.6
Sugar 60.4 28.8 10.8
Tomatoes 58.6 29.7 11.7

Support for a Complete Ban on GM foods:

The goal of several pressure groups opposed to GM food is to implement a complete ban on
GM foods. To examine to what degree university based life scientists agreed with this
proposed policy, respondents were ask#uere should be an immediate complete ban on all

GM foods and their production. An overwhelming majority (79.1%) stated no, while 12.2%

responded yes and 8. 7% stated they dondét kno
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if they believed that wiihin the next twenty years there would be a complete public rejection of

GM foods. 18.1% deemed it likely, while 60.3% felt it was unlikely that a complete public

rejection would occur (Figure 5.4).

Figure 5.3: Respondents approval of a complete banMrf@ds

percent

There should be an immediate complete ban of all GM foods and
their production?

Yes

ENo

Don't Know

I fasmnannnn

response  Yes

Don't Know

gure 5.4: Respondentsd belief that

percent

70
60
50
40
30
20
10

0

How likely is it, that within the next 20 years, there will be a
complete public rejection of GM foods?

@ Likely
B Unlikely

® Don't Know

response Likely Unlikely Don't Know
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Whet her respondentsod area of speciality had
was investigated (see Figure 5.5). Respondents in all areas of specialityetisaitginea
complete immediate ban on GM foods. However, respondents who specialise in

environmental science had the highest level (42%) of support for a ban.
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Figure 5.5: Respondents support for an immediate complete ban of all GM foods and their probdycpeciality

Percent

Support for an immediate complete ban of all GM foods and their
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Agreement with GM crops field trials:

Many of the various different actors within the GM debate in Ireland hold different attitudes

toward experimental field trials of GM crops. The attitudes of Irish academic life scientists
towardfieldt r i al s had never been investigated prev
Yardod (NIMBY) effect, respondents were speci
experimental plant field trials of genetically modified sugar beet in Ireland (GM bagar

field trials had been carried out in Ireland from 199B9i see Chapter 2). The majority of
respondents (77.0%) agreed with the trials w
Figure 5.6).

Using a Likert scale, respondents were further agiktbedy agree with the destruction of
Government licensed experimental GM crop trials by activists. In total, 84.6% of respondents
disagreed with such actions (76.0% strongly disagree; 8.6% somewhat disagree) while 12.0%
of respondents agreed with theias (6.0% strongly agree; 6.0% somewhat agree) (see

Figure 5.6).

Figure 5.6: Support for experimental plant field trials of GM Sugar Beet

Supportfor experimental plantfield trials of GM
sugar beetin Ireland.

90

80

70 ’\ —e— Do you AGREE with GM
- 60 AN field trials
c
S o N\
s 20 N Do you DISAGREE with
a 30 N the destruction of GM

20 —_ field trials by activists

O T T
Yes No Don't Know

Response
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Analysis of whether respondentsdé area of spe
field trials was cargd out. Figure 5.7 (overleaf) densirates that the majority of respondents
in all areas agreed with the GM trials. However, disagreement with the trials was more likely

to occur in respondents whose area of speci a
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Figure 5.7: Support for GM fieldrials by respondents are epecialty
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Investigation of the acceptability of claims made by both sides of the argument:

Throughout the GM public debate both the aatid pro GM food actors have made several

claims regarding benefits and threats.a result it was decided uptmexamine some of

these claims to assess what degree of acceptance the respondents attributed to such assertions.

The results below examine two such claims.

(a) GM crops will cause a reduction in pesticide use:

One major @im by advocates of GM crops is that by genetically engineering certain traits

into crop plants to induce herbicide tolerance or insect resistance, a reduction in the amount of
agri-chemicals applied to the crop will occur. Respondents were asked twateapaestions

in relation to this subject. First, when asked whether genetically engineered plants will help
Irish farmers use less chemical hertdes, 58.1% agreed (see Table)5.7he second

question, which featured later in the survey, asked theraypon the likelihood of a

reduction in herbicide use due to modern biotechnology, in the next twenty years. 58.9% of
respondents agreedthithis statement (see Tabl&).These results would suggest that there

is a consistent majority amongst respartdevho agree with the claim that GM crops will

help reduce certain agthemical inputs (namely pesticides) in crop cultivation.

Table 54: Will GM crops cause a reduction in pesticide use

Question Agree | Disagree | Not Sure

Genetically engineered plantsilwhelp Irish farmers| 58.1 % 23.0% 18.9%

use less chemical herbicides.

Within the next 20 years there will be reduced herbi¢ 58.3% 32.2 9.5%

and insecticide usage due to GM crops

Likely Unlikely Donét H
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(b) GM crops will reduce World hunge

Respondents were also asked about their opinion on the likelihood that within the next 20
years, due to developments within modern biotechnology, a substantial reduction in world
hunger would occur. Only 21.1% of respondents stated it would be likély Wh1%

believed it to be unlikely. This result suggests that the respondents have not readily accepted
this claim.

Level of trust in information from different sources:

Respondent déds | evels of trust in i nhovedmati on
that universities were the most trusted (Figure 5.8). The medical profession then followed;

high levels of trust in the regulatory authorities of both the European Union and Government
agencies were observed. Both the media and the biotechnologyrindad relatively low

trust levels. Concern/ pressure groups were even less trusted than religious organisations.

Figure 5.8: Levels of trust innformation from various groups

None of the above / Other

European Union A
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Religious organisations 5 -

- |
Biotechnology Industry ™™, \\"'i; J

T.V. and newspapers -hfatfieteton e iasaiiise:s

Government agencies -

Universities {TIIIII 1

Farmers groups 1

Concern / Pressure groups: {1 T T T T T T 11

Consumer organisations:
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Attitudes towards the Media:

The number of GM related stories appearmghie Irish press media from 1997 to June 1999
had dramatically increased (see Figuregm@ Chapter ¥ As a result, an exploration of the
attitudes of Irish university based life scientists regarding how the media handled the issues

related to GM foodiops and science and technology in general was carried out.

Figure5.9: Number of GM articles in Iristlaily broadshet newspapers from January 1997
to June 1999

GM Articles in Irish Daily Broadsheets January 1997 - June 1999

140

120 =125 = 126

100

AEEEEEEEEEEEEEEEEEEEEEEEEEEErTT

80
No. of Articles

[ee]
pyj

B |rish Times

B [rish Independent

60 70

63 8 The Examiner

20 25

AEEEEEEEEEEEEEEEEEEEEEEEEEEEI O
AEEEEEEEEEEEEEEEEEEEEEEEEEEEI O
ANEEEESEESESESSESEEEEEEEEEEEEEEL _ _

1997 1998 1999-June

Year

Two types of media related questions were asked in the questionnaire, the first deh# with
specific question of GM foods and the media, the second dealt with the media and general
science and technology. In terms of the media coverage of GM, 50.8% of respondents thought
it has been unfair, while the remainder thought it was fair or nelrtratidition, the largest

portion (50.0%) felt that on balance the widespread public attention to genetic engineering had
been harmful to progress in the field, while 20.2% believed the public attention to be

beneficial. 65.1% of respondents stated theyldidike to see journalistic rules introduced to
ensure all experimental research is pestewed before any results enter the media/popular
press. The majority of respondents (77.3%) agreed with the statement that Irish scientists have
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mostly left it toothers to communicate science to the public. Nevertheless, 44.7% of
respondents rated as average the quality of science and technology reporting that they had
seen/heard in Ireland. Only 33.3% and 3.6% of respondents stated it was good and excellent
respetively. However, less again rated it as poor (17.5%)vemy poor (0.9%) (see Table

55).

Table 55: Quality of science and technology reporting in Ireland according to Irish university

based life scientists.

Excellent | Good | Average | Poor | Very Poor
(%) (%) (%) (%) (%)

The quality of science and technolo
reporting that you have seen/heard 3.6 33.3 44.7 17.5 0.9

Ireland?

When asked if they had ever contacted the national media to complain about coverage of a
science issue, a total of 24.0% respongkesi(10.3% yes, once; 13.7% stated yes more than
once) but 76.0% hagever complained (see Tabl&p.

Table 56: Percentage of respondents who have contacted the national media to complain

about coverage of a science issue.

Yes, More than once | Yes, orce No

Have you ever contacted national media to comp
_ ) 13.7% 10.3% 76.0%
about coverage of a science issue?

Results also show that 58.4% of respondents had been contacted by the national media within

the last two years in relation to their researobwilver, 77.9% of respondents agreed with the
statementi Sci enti sts do not trust journalists to
journalist will t wigweb.l0tillbstates that thenetisiasnodérate wor d s 0
association betven those who have had contact with the media and an increasing agreement

with the statement that scientists do not trust journalists to reflect their views correctly and

fear that the journalists w0.307at38%comdéncet he sci
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level (Rt0.02)). Onecan extract from this that contact with the media does not allay such fears

but may actually increase them to an extent (Figure 5.10).

Figure 5.10: Cluster Graph showing CrosEabulation of respondentgho had been

Acont gcttded mati onal media within the | ast tw
those who agreed with the statement that nASc
views correctly and fear that the journalisiwi t wi st t he scientistds w
=
Strongly Disagreel®]
Somewhat Disagree
Not Sure
59.6
Somewhat Agree 233
AN
12.8
Strongly Agree Ei_l
e e
|
0 10 20 30 40 50 60 70
No BYes, Once OYes, More than Once
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A

Irish Universityb ased scientists6é attitudes to GM appl
As outlined in the methodology, a Likert scale was developed with the aim of establishing the
attitudes of the respondents to GM food. The questions used and thegesaritelaion

matrix is shown in Tlale 5.7overleaf. The overall level of support for GM food applications

when respondentsd scale score were calcul ate

5.11.

240



Table 5.7 Likert Scale Correlatin Matrix

Correlation Matrix 1 2 3 4 5 6 7 8
1/ Q8(b): Better tasting fruits and Vegetables due to GM 1.000
2| Q8(c):Fruits and vegetables with longer shelf life due to {{ 0.7707| 1.000
3| Q8(d): Crops that are herbicide resistant due to GM 0.5487| 0.6191| 1.000
4 ((jgfe(lz(:)lgwlts and vegetables with extra resistance to dise 0.6258| 0.6668| 0.5540! 1.000
Q9: When it comes to the safety of food, how concerned
S you about the genetic engineering of food? -0.4441-0.519 1 -0.438 | -0.446 | 1.000
6 8b3§§é:d§gree that GM foods are safe; if not safer than ] 0.4634| 0.6198| 0.5859| 0.5125! -0.669 | 1.000
Q13(g): Agree that genetically engineering plants will he|
7| \rish farmers use less chemical herbicides. 0.4609| 0.4530| 0.6772| 0.4781| -0.557 | 0.6920| 1.000
Q15(e): Agree that current regulations are sufficient to
8| protect people from any supposed health risks linked to {| 0.5277| 0.6048| 0.6106| 0.5353| -0.630 | 0.6831| 0.5876| 1.000

foods

Reliability Coefficients: ALPHA = 0.7698

STANDARDISED ITEM ALPHA = 0.7800
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Figure 5.11: Support for GM food among Respondents
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5.3.4: Discussion:

The initial hypothesis that the scientists representing the academic panel at the National
Consultation Process hearings were wrtimgresent a pr&M stance has to be rejecteqal

the basis of these resu{fRable 5.8 and Figure 5.1I)his is based on the evidence emerging
from the survey, which allowsneto conclude that the majority of university based scientists
would take a sintar proGM food standpoint as the two scientists who represented Irish
academic scientists at the public consultation hearings on GM. The other findings of the 1999

survey are discussed below:

Exploration of concerns held regarding GM technology:

As outined in Figure 5.1 the majority of respondents had concerns over GM food. This result
reflects previously published data where people who have high familiarity with gene
technologies, for example scientists and high school teachers, are also showmteh®edo
about such technologiéslacer, 1992h However, when these concerns were explored it was

found the primary concern held by Irish university life scientists was not health reldted
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rather environmental. This is noteworthy when one considers that the majority of previous
public opinion surveys have indicated that human health concerns are of primary concern to
the general publigMacer, 1992bGaskellet al, 1998 Morris and Adley, 2001Hoban,

1997. The results from this survey indicate a difference in opinion between the Irish science

respondents and the general public on what to be more concerned about regarding GM food.

Levels of acceptability of the genetic modificatad different organisms:

Higher unacceptability of genetic manipulation (GM) in higher organisms was found
compared to that of GMhilower organisms (see Table b.Zhis trend is similar to findings in
other public opinion survey&askellet al, 1998 Einsiedel, 1998Gaskellet al, 20031

Approval of different GM applications:

A trend emerged in the survey responses where medical applications received substantially
higher approval, than food related GM applications (see Figure 5.2). GM fruits and vegetables
with extra resistance to disease reed a higher approval than better tasting GM fruits and
vegetables. This is indicative of previous reseddiiman, 1996Durantet al,, 1998 Macer,

19923 and appears #t approval of possible uses of GM technology is context dependent.

Willingness to buy GM food:

fiThe proof of the puddingisintheeating i s an ol d but relevant pt
Table 5.2 suggest that the majority of scientists would buyf@id. However, it is clear that
willingnesstobuy GMbaby ood i s significantly | ower than
other GM food products. This result has interesting considerations for risk perception theory.

It may be the case that even sciststapply different risk assessment craevhen

considering buying GM baby food for babies compared to buying GM food for themselves.

Support for a complete ban on GM food:

The fact that 79.1% of Irish university based scientists reject the propoaal fomediate
complete ban of all GM foods and their production (see Figure 5.3) should be beneficial to
national policy makers as it serves as a national sounding of scientific expert opinion. It also

raises some questions within the food industry. Famgte, are bans on GM foods by certain
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large retailers science based or merely marketing ploys? In addition, if the ban is consumer
choice driven, why then do such retailers no
available for GM products as Was nonGM products? It is also worth noting that 60.3% of
respondents believeftinlikelyo that within the next twenty years, a complete public rejection

of GM food will occur (see Figure 5.4). The largest proportions of respondents, within all the
speciality areas, disagree with a ban (see Figure 5.5). Support for such a ban is highest among

those specialising in environmental science.

Agreement with GM crop field trials:

Results show strong agreement (77%) with the experimental plant field triaM etigar

beet in Ireland (see Figure 5.6). This result also provides a wide base of scientific expert
opinion to policy makers and legislators. It also indicates that a call by pressure groups for the
suspension/ban for such field trials only has limgagdport (16.2%) among the Irish

university life science community. Respondents from all areas of speciality agree with
experimental field trials of GM crops (see Figure 5.7). It is worth noting (in context of the
previous section regarding support for a lbd GM food), that respondents from the area of

environmental science had the highest negative result towards GM crop trials.

The investigation of the acceptability of claims made by both sides of the argument:
Certain claims have come to the fore ia ttebate between those who are @M and ant
GM food. The results shed light on the opinions of university scientists concerning two such

claims.

(a) GM crops will cause a reduction in pesticide use:

There is consistent support in the belief that GMpsmwill cause a reductian pesticide use
(see Table 54 Interestingly, 56% of scientists surveyed by Mgbéacer, 1992pagreed that
genetically engineered plants would help Japanese faumserless chemical herbicides.

(b) GM crops will reduce world hunger:
The proposition that GM technology will substaltyiaeduce world hunger has in the past

been a pivotal argument for some companies promoting of GM {daissanto, 2000 The
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debate on this particular point has been heated adelpth. However, 70.1% of Irish

university based life scientists do not beli¢gvat developments in modern biotechnology,

within the next twenty years, will bring a substantial reduction in world hunger. When the
exact same question was posed to 1003 respondents-¢tagki, random sample) in Ireland in
1996 (Eurobarometer, 199 elicited a very different response, 43.7% thought it likely that
modern biotechnology would substantially reduce world hunger, while only 44.7% believed it

unlikely.

Level of trust in information on GM crops from different sources:

Respondents had the highest level of trust in information on GM crops provided by
universities (see Figure 5.8). This is worth noting as it suggests a certain degree of insular
attitude formulation. Results show a collapse in trust in information from concern/pressure
groups. This could have a detrimental effect on the-teng creditability of certain pressure
groups. Trust in Government agencies and the Eelasively high (rankedhird), higher than
gener al publ i c whichwasuasked fifthjDurartet as, 1993. o u p
Respondentsdé attitudes towards the Medi a:
A third of respondsets believed the reporting of science and technology was good, 44.1%
believed it was average (see Table)5\When asked the same question, Japanese scientists
rated media coverage of science and technology in Japan in the following manner; 44.7%
rated itas average, 20.2% as good, 1.3% as excellent. 23.4% and 10.3% as poor and very poor
respectivelyMacer, 1992h Of interest is that 50% of respondents felt that the widespread
public attetion to genetic engineering has been harmful to progress in this field. It was also
found that 77.9% of r espon deaentistsdoag trusted wi t h
journalists to reflect their views correctly and fear that the journalist wiktthe scientists

w o r dThis result was unexpected and it was postulated that lack of direct
contact/experience with the media explained such a negative attitude. A statistical test
(gamma) was carried out to investigate if prior contact with the medkeeipast two years

had an influence on responses. It was found that there was a moderate association between
those who have had direct contact/experience with media and agreeith the above

statement. Onean extract from these results€seégure 510) that contact with the media
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does not allay such fears but may actually increase them. These results, coupled with the fact
that 65.1% of respondents would like to see journalistic rules to ensure all experimental
research is peaeviewed before resdtenter the media/popular press, send a strong

discontented message to the journalistic world.

5.35 Conclusions from 1999 Survey:

The results from this study show that scientists who claimed to represent the community of
Irish university based scientiat the National Consultation process were justified in the# pro
GM stance as a reflection of attitudes held by their peers. They also show that environmental
scientists are less supportive/more cautious towardsegeichnology than other scientists

but are not opposed to it. Overall, Irish university based scientists surveyed tend not to have a
very comfortable relationship with journalists and media. This is something that could
possibly be addressed in the long term within third level science emlubgtboth equipping
science graduates with the skills and knowledge to interact with the media and improving

training of journalism students to communicate with scientists.

The results obtained support the proposition that knowledge and understd@vg o

technology does not automatically induce a more positive attitude but that it can simply

polarise already existing attitudes. Scientists have different attitudes towards GM technologies
than the gener al publ i c. response tsthearitks af GMfboelar t h
and crops is qualitatively different from Irish scientific experts, a result that is in agreement

with results of prior studies examining the differences between experts perceptions of risk and
those of the lay publi¢Sjéberg, 2008Savadoriet al., 2004 Gamble and Kasardjian, 2008

5.4 A 2008 Survey of the attitudes of Irish University based Life Scientists

The 2008 Irish scientistsd survey was design
responses obtained to those of 1999, thus allowing Irishuniversitg e d s ci enti st so
and attitudes regarding GM food/crops to be examined over time. The primary hypothesis of
the 2008 study was that the I rish Government

by a majority of life scientists employed insh universities.
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5.4.1Methodology
The population selection criteria in the 2008 survey involved the use of university faculty lists

from the seven universities in the Republic of Ireland which contained 461 faculty scientists
working in a broad range tife science based departments. Medical departments were

excluded again in 2008 (as they were in 1999) to ensure samples were as similar as possible in
scope to allow their comparison. A quantitative 26 question online s(sgeyAppendix A)

was adminitered, via email, using the online survey tool Survey Morflseyvey Monkey,

2008 on June 22, 2008. Three follow up reminder emails were sent over the next several

weeks as there was a technical problem with the first email containing the survey. A charity
donation incentive to complete the questionnaire was included. This guartnaie®dEuro for

each valid survey returned would be donated to a charity that was selected by the respondent
(from a list of five). A response rate of 29.2% was achieved (132 valid responses from a total

of 461 surveys administered of which 9 emails bodffeded to deliver). This survey cés

a 7.2% margin of error, at95%confidence levelQuantitative analysis of the responses

obtained was carried out using SPSS version 18.0 for Windows (known as PASW Statistics
18.0)(SPSS,2008 For analysis of the surveybds open ¢
anal ysis software Discover TextEt(Discover Tex
Massachusetts, USA) was used. For this, qualitative responses were reviewed and cleaned

(e.g. spelling errors corrected, etc.) to establish a dataset to examine. This dataset was then

coded and analysed.

Question design
The majority of questions in tH008 survey were identical to the 1999 survey. Six additions
were made in the 2008 survey. These included:
1. The application of blight resistant potato crop was added to the list of plant
technologies in the question where respondents were asked ratpfiteval of
genetic engineering applications.
2. Inthe willingness to buy question, potatoes were added to a list of genetically

engineered foods that respondents could choose from.
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3. Blight resistant genetically modified potatoes replaced genetically modiigar beet
as the plant biotechnology example used t
experimental field trials.

4. A new question that measured respondentsbo
current GM food/crop policy was added.

5. A set of GM food/crp policy elements for which respondents were asked to indicated
their level of agreement were added.

6. An open ended question was added that asked respondents what advice they would

give to Irish politicians regarding genetically modified crops.

5.4.2Resuls of the 2008 survey

Profile of Respondents:

The majority of respondents in the 2008 survey were male 65.2%, while 34.8% were female.
The age profile of respondents was as follows: 18.2% were betwetyOinclusively;

43.2% between 385yrs inclusivey; 37.9% between 464yrs inclusively and 0.7% was

65yrs and over. The sample mean was 43.69 (SD = 9.48: ranging from 23 to 65). The
qualifications of the respondents included a total of 96.2% who held a Doctorate (Ph.D.)
degr ee, 1. 5% haadnda 2Ma3s% ehreblsd dae ghraeceh el or 6 s dec

were employed as university faculty.

Concerns regarding GM food:

The majority of respondents (58.5%) had no concerns regarding genetically modified
(GM/GE) food (i.e. food produced using recombin2MA technology). Respondents that had
a concern ranked environmental concerns as the highest followed byesonimmic

concerns, health concerns and then ethical concerns.

Levels of acceptability of genetic manipulation in different organisms:

In the 08 survey the manipulation of genetic material in plants was unacceptable to 5.65%
of respondents. This increased to 8.1% for microbes and 17.9% for animals and reached a
peak of 27.2% when considering genetic manipulation of human cells with 65% still

approving of such manigation (see Table 5)8
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Table 58: Acceptability of genetic manipulation in different organisms

Very Somewhat Somewhat Very
acceptable | acceptable | Neither | unacceptable | unacceptable

Organism (%) (%) (%) (%) (%)

Microbes 68.5 21.8 1.6 4.8 3.2

Plants 49.2 41.1 4.0 4.0 1.6

Animals 28.5 48.8 4.9 12.2 5.7

Human 29.3 35.8 7.3% 154 12.2
cells

Approvals of GM applications:
Over 90% of respondents approved of using GM technology to produce insulin and new drugs

to cure human disease whé&.8% approved putting vaccines into foods so medicines can be

adminigered more easily (see Table )6.Bhe use of GM bacteria to clean up oil spills was

approved by 88.3% of respondents. Disease resistant crops received approval from 80% or

over of respndents (blight resistant potatoes: 84%, and fruits and vegetables with extra

resistance to disease: 80%). Agronomic GM applications applied to fruits and vegetables
(traits making such crops less expensive or having a longer shelf life) received ae a¥erag

64.4% approval. 62.5% of respondents approved of better tasting fruits and vegetables while

46.2% approved of new types of grass that won't have to be cut as often.
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Table 5.9 Approval of genetic manipulation applications

cut as often

L Approve Not Sure | Disapprove

Application (%) (%) (%)
Hormones like insulin to help diabetics 95 1.7 3.3
New drugs to cure human disease 92.4 5.9 1.7
Bacteria to help clean up oil spills 88.3 5.8 5.9
Potatoes that are resistant to blight 84 6.7 9.3
Frw_ts and vegetables thiextra resistance 30 91 10.9
to disease
Putting vaccines into foods so .medlcmes 678 9.9 29 3
can be administered more easily
Fruits and vegetables with longer shelf li 65.8 8.3 25.9
Fruits and vegetables made less expens 63 14.3 22.7
Bettertasting fruits and vegetables 62.5 11.7 25.8
New types of grass that won't have to be 46.2 17.7 36.1

Willingness to buy GM food products:

Respondents were asked how willing they would be to buy certain types of genetically

engineered food they were at the same price as similar4@w products. As in the 1999

survey, the axiom that those buying food would do so to consume it was drawn. With the

exception of beer and baby food, over 60% of respondents would buy genetically modified

food items if they were the same g@#ias norGM food (see Table 50). A majority of

respondents would buy GM beer (58.3%) while only a minority would buy GM baby food

(32.5% would buy; 42.5% would not; 25% were not surdksIs carried out showed that

when tle means were compared, the drop in willingness to buy GM baby food when compared
( POO .)0Ingdditiors ee Tab |
analysis showed that there was a moderately significant relationship between female

to other GM products was statistically sigh i ¢c a n't

respondents and those not willing to buy GM baby food (gamma3=8 5 a't
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Table 5.10 Willingness of respondents baly certain GM food products if they were at the

same price as similar products

GM Products YES (%) NO (%) Not Sure (%)
Bread 62.5 19.2 18.3
Cheese 60.5 21.7 18.3

Beer 58.3 22.5 19.2
Baby-food 32.5 42.5 25.0
Sugar 65.8 18.3 15.8
Tomatoes 62.5 17.5 20.0
Potatoes 64.2 18.3 17.5

Table5.11 Paired Samples Test between willingness to buy GM baby food and other C

food products

Paired Differences
95% Confidence Interval
GM Products Std. Std. Error of the Difference Sig. -
Mean | Deviation Mean |Lower Upper t df tailed)
Babyfood /Bread | -.53333| .77712 .07094 -.67380 -.39286 | -7.518 119 .000
Babyfood /Cheese | -.48333| .76678 .07000 -.62194 -.34473 | -6.905( 119 .000
Babyfood /Beer -.45833| .80852 .07381 -.60448 -.31219 | -6.210| 119 .000
Babyfod /Sugar | -.57500| .82668 .07547 -.72443 -.42557 | -7.619 119 .000
Babyfood /Tomatoeq -.55000| .78697 .07184 -.69225 -40775 | -7.656 119 .000
Babyfood /Potatoes] -.55833| .81782 .07466 -.70616 -41051 | -7.479 119 .000

Support for a Complete Ban on GM foods:

In 2008, support for an immediate complete ban on GM foods and their production in Ireland

was minimal with 11.7% of respondents in agreement with such a ban. A large majority of

84. 2% di sagreed with a ban whi | efutdre,85%8%st at ed
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of respondents believed it unlikely that a complete public rejection of GM foods would occur
within the next twenty years while 9.2% felt it was likely.

Agreement with GM crop field trials:

A number of questi ons sooreming geld trialscoEGMacropse nt s 6
In response to the broader question regarding whether they are in agreement with the Irish
Government ds policy of banning experiment al
agreed and 6.7% neither agreed orglisad. More specifically, 70.8% of respondents agreed

with experimental field trials of blight resistant GM potatoes in Ireland while 11.7% disagreed
and 17.5% didndét know. Only 3.3% agreed with
with a cleamajority of 93.4% in disagreement (89.2% strongly disagree and 4.2% somewhat

disagree).

Claims used in the debate regarding GM crops:

a) GM crops will cause a reduction in pesticide use

As in the 1999 survey, the 20O0mBheslaimthiatGM e x a mi
crops would reduce pesticide use via two questions. The first question asked if genetically
engineered crops can help Irish farmers use less chemical herbicide: 78.3% of respondents
agreed (27.5% strongly agreed, 50.8% somewhat agnadd)0.8% disagreed (5% strongly

agreed, 5.8% somewhat disagreed) while 10.8% were not sure. The second question asked
respondents how likely it i their opinion that within the next twenty years there will be

reduced herbicide and insecticide usage t GM crops. 50.8% believed it would be likely
while 22.5% believed it unlikely and 26. 7% r

b) GM crops will reduce World hunger

Since 1999 the claim that GM crops can help reduce world hunger has remained a point of
debaten the discourse on GM technology. As a result, the opinions of respondents on the
likelihood that within the next twenty years developments in GM technology will have a
substantial role in reducing world hunger was elicited. 58.3% of respondents fedtlikely,

17.5% were not sure and 24.2% held the opinion it was unlikely.
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Trust in information from different sources:

The levels of trust in information from various groups a propos GM crop cultivation showed
that universities were found to be the nmingsted by respondents followed by the medical
profession and the European Union. Concern/Pressure groups were the least trusted source of

information (see Figure 5.12).

Figure 5.12: Levels of trust by respondents in information from certain sources

None of the above / Other -

European Union |

Medical profession - |

Religious organisations -

Biotechnology Industry -

T.V. and newspapers

Government agencies -

Universities 4

Farmers groups
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0 200 400 600 800 1000 1200 1400
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Scientists and the media:

In 2008, 45.4% of respondents indicated that they had been contacted by the national media in
relation to their research within the last two years. In addition, the majority (42%) of
respondents describdéte quality of science and technology media reporting (via newspapers
and TV) as average while 23.5% described the reporting as good and 0.8% described the
guality of reporting as excellent. However, on the other end of the spectrum, 28.6% described

it aspoor and 5% as very poor. 15.1% of respondents indicated they had contacted the national
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media to complain about the coverage of a science issue (10.1% claimed to have done so once
and 5% claimed to have done so more than once). When asked if they ai¢inebd w

statementi Sci enti sts do not trust journalists to
journalist will t 68.9%bf resporelents ansveered im thetafiirmativeo r d s 0
while 15.9% disagreed and 15.1% neither agreed nogréisd. Statistical testing showed that

in 2008 there was no significant relationship between those respondents who had been

contacted by the media concerning their research within the last two years and those

respondents who di dentéheirviewcoredtly.j our nal i sts to
Scientistsodo opinion on I|Irish Governmentos Po
When respondents were asked if they were awa

food/crop policy 29.2% of respondents replied yes and the reminder (7@glé)l no. When
asked to express their level of agreement with certain key elements of the Irish Government
policy on GM crops, a majority of respondents disagreed with bans on both experimental
(80.7%) and commercials planting (59.3%) of crops and agvékdhe import of GM amnal

feed (58.8%) (see Table 5)12

Table 5.12 Levels of agreement with elements of Iristv&ament policy on GM food/crops

Neither
Agree or
Agree Disagree | Disagree
Policy (%) (%) (%)
Ban on commercial GM crop productior 26.3 14.4 59.3
Allow import of GM animal feed 58.8 16.0 25.2
Ban on experiment GM crop trials 12.6 6.7 80.7

Scientific advice offered by respondents to Irish politicians regarding GM crops:
As scientific advice plays an important role in policy formulatithose surveyed where asked
(via an open ended question) what advice they would give to an Irish politician regarding GM

crops. Overall, 66 comments were obtai{®de Appendix B 36.4% of these open ended
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responses were actively supportive of GM tetbgy, 53% contained advice that was neutral

in nature and 10.6% was negative towards GM technology. 31.8% of the advice given urged

the use of independent expert advice. 16.6% of the advice citied GM field trials in a positive

manner. Pressure groups weited in 10.6% of the responses and industry groups in 13.6%.

In those responses that cited industry, two thirds (66%) were negative in nature (i.e. warning

of industry), a third (33%) neutral and none were positive. The majority of comments citing

pressu e groups did so in a negative way (73. 4%)
greater prominence to words that appear more frequently in the source text) the comments
received can be displayed to show which words occurred more frequently (gee3-i3).

Figure 5.13: Wordle presentation of responde
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5.4.3Conclusion:

The responses to the 2008 survey provided evidence that the majority of Irish university based
life scientists did not support Goverent policy regarding GM food/crops. More specifically,
respondents gave strong support for experimental GM crop field trails and the vast majority
strongly disagreed with the destruction of GM field trials by &t8v The majorityof
respondent§58.5%)did not have any concerimsregards¢o GM food and of the 41.5% who

did have aoncerntheir primary concern was environmental in nature. These results indicate
that university based scientists have a considerably different view of GM crops than the

public, the majority of which would appear to have concerns that are health related in nature
(Eurobarometer, 1996&askellet al, 2003h Gaskellet al, 1998 Hohl and Gaskell, 2008

Pardo and Cab, 2004 Priestet al, 2003.

In terms of buying GM food products, the majority of respondents would be willing ta buy
broad range of food products. A notable exception is that of GM babyfoict the majority
would not buy. This greater cautiousness regarding their children could be a function of the
risk outrage phenomeng8andman, 19898n the fact that risks to vulnerable popubais like
children arouse more outragBut one could also consider it as a sensible judgment that
children are more vulnerable and that they have more of their lives left todive that on

both counts the hazard is simply higher when children aresexpo

Evidence from the 2008 data shows that majority of respondents support the two GM crop

claims examined (i.e. GM crops wouldlp Irish farmers use less chemical herbicide and also

likely help substantially reduce world hunger within the next 20s)eThe minority of

respondents had a positive view of the quality of science and technology media reporting they
saw or heard in Ireland. Mor eover, a majorit

their views correctly. This indicates aagbnship with the media that is far from ideal.
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5.5Comparison of 1999 and 2008 surveyslirish University based.ife Scientists

Both the 1999 and 2008 surveys of Irish university based life scientists allow understanding of
attitudes to GM technofjy held by respondents in each of the years they were carried out.
However, a comparison of results between the two surveys allows the production of novel data
and insights. By taking advantage of the fact that the survey tool that was administeréd in bot
years contains a large proportion of the same questions, responses obtained in 1999 can thus

be directly compared to those obtained in 2008.

Comparison of Respondents profiles:

The percentage of female respondents was found to be higher in the 2@g88tlsarin 1999
survey (see Table 5.13The ratio of males to females in 2008 was 3:1 as compared to 4:1 in
1999.

Table 5.13Gender comparison of respondents in 1999 and 2008

Gender 1999 2008
Male (%) 75 65.2
Female (%) 25 34.8

The comparison betwea the age profiles of respondents in each of the surveys showed no
significant change (see Table 5.13). In addition, the qualification levels of responds did not
significantly change from 1999 (94% had a doctorate degree) to 2008 (96.2% had a doctorate
degree).
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Figure 5.14: Comparison of ages of respondents in the 1999 survey and 2008 survey
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Comparisons of concerns regarding GM food:

The number of respondents who said they had concerns regarding GM food droppédhby hal
2008 to 41.5% from 86.7% in 1999 while those respondents indicating they had no concern
rose from 13.3% in 1999 to 58.5% in 2008. In addition to this significant drop in concern that
respondents had regarding GM food, there was also a change inkimg raf types of

concerns listed. In 2008, while environmental concerns still ranked as the primary concern
cited by respondents, soes@onomic concerns replaced health concerns as the second highest
ranked concern listed by respondents when comparbdhat1999 survey. In the responses
obtained in 2008, health concerns were ranked third, followed by ethical concerns as the least
ranked concern type.

Comparison of levels of acceptability of genetic manipulation in different organism:

The numbers of spondents who found the use of the genetic manipulation acceptable across
a range of organism did not change significantlseigards to the fours organism tyfges.,
micro-organisms, planfsanimals and humar(sge Table 5.14
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Table 5.14 Comparison blevelsof acceptability of GM organism types

Organism Acceptable (%) | Unacceptable (%)
1999 | 2008 1999 2008
Microbes 94.5 90.3 55 8.1
Plants 92.8 90.3 7.2 5.65
Animals 89.1 | 77.24 10.9 17.89
Human Cells 76.8 65.04 23.2 27.64
Comparison of GM applation approvals:
I n both the 1999 and 2008 surveybo6s

responden

acceptance of seven different GM applications. This list of seven applications remained the

same in both surveys. The ranked order of acceptabilitylfeeatn applications by

respondents did not change betweaneys (see Figure 5.15 below).
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Figure 5.15: Comparison of percentage of respondents arriving of GM applications
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In both surveys there was also a GM crop application included in the acagptabiig
qguestion. I n 1999 it was O0Crops that are her
approved and in 2008 it was O6Potatoes that a

approved of.

Comparison of willingness of respondents to buy fGddt

I n the 2008 survey, respondentsd willingness
beer, sugar, and tomatoes) if at the same price as simildMdiood showed no significant

change (remaining at approx. 60%) when compared with the 1888ydue. there has been

no significant increase in those willing to buy GM products). However, the percentage of
those responding énot sured did increase sig
would not buy GM products fell across all grwts types in the 2008 survegésTable 5.16
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Table5.15 Compari son of respondents6é willingness

GM Product YES (%) NO (%) Not Sure (%)
1999 | 2008 | 1999 | 2008 | 1999 | 2008

Bread 61.3 | 625 | 279 | 19.2 | 10.8 | 183
Cheese 62.5 | 605 | 277 | 21.7 9.8 18.3
Beer 60.0 | 58.3 | 30.0 | 225 | 10.0 | 19.2
Baby-food 414 | 325 | 450 | 425 | 136 | 25.0
Sugar 604 | 658 | 288 | 183 | 10.8 | 15.8
Tomatoes 586 | 625 | 29.7 | 175 | 11.7 | 20.0
Potatoes 64.2 18.3 17.5

As with the 1999 survey respondents, the percentage0& i2spondents willing to buy GM

baby food was significantly lower when compared to their willingness to buy the other GM
products (pO0.01). This is interesting becau
be even more informed as time goesahby as information is disseminated via the scientific

literature about these technologies. Howethez opposite result is emerging and this may be

explained bythe influence of key psychometric factors.

Comparison of support for a complete ban on GM $ood

Both of the surveys contained two questions
regarding a complete ban on GM foods. The fi
with an immediate complete ban on GM foods and their productionlamtteThere was no

significant change difference in the 2008 responses to this question when compared to those in

the 1999 survey (see Figure 5.16).
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Figure 5.16: Comparison between 1999 and 2008 levels of agreement with an immediate
complete ban on a6M foods and their production in Ireland
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The second question pertaigito GM food acceptance askealv likely it was in their
opinion that within the next 20 years a complete public rejection of GM foodsiwoalr. A

smalldifference inopinion was evident between 1999 and 2008 (see Figure 5.17).

Figure 5.17: Comparison of 1999 and 2008 responses to the likelihood of a complete rejection
of GM food within the next 20 years
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Comparison of agreaent with GM crop field trials:

Two questions in both the 1999 and 2008 surwv

GM field trials in Ireland. The first asked respondents to rate their agreement with the
destruction of GM field trials by activists. &re was a significant reduction in those who
agreed with such actions in the 2008 survey when compatkd 1®99 swey (see Table
5.16.

Table5.16 Comparison of levels of agreement with the destruction of GM field trials

Do you agree with the destration of
GM field trials by activists? 1999 2008
Agree (%) 12.0 3.3
Disagree (%) 84.6 934
Dondét know ( 3.5 3.3

In the 1999 survey, a question was posed to examine if respondents agreed with experimental
field trials of GM sugar beet in Ireland wiin the 2008 survey, respondents were asked if

they agreed with experimental field trials of blight resistant GM potatoes in Ireland. The
reason for the difference between the two questions is that in 1997 GM sugar beet trial
licenses had been granted avete at the centre of media coverage during this period while in
2006 licenses where granted for field trials of blight resistant GM potatoes in Ireland. While
the questions are not identical, a comparison of results is nevertheless worthwhile. Results
show no significant change in the percentage of respondents who disagreed with the trials.
However, changes did occur at a significant level in regards to the percentage of respondents
rep ng 6dondét knogwd (see Table 5.17

263



Table5.17. Comparison of legls of agreement with GM field trials of certain crops

1999 2008
Do you agree with experimental field trials | (Sugar beet) (potatoes)
Yes (%) 77.0 70.8
No (%) 16.2 11.7
Donét know ( %) 6.8 17.5

Comparisons of respondenGMfsodatti tudes to cl a
The first claim examined is that GM crop use will lead to a reduction in pesticide use. A
comparison of respondentsdé attitudes to this
done by examining the results of two pesticide related quesilthrere was a significant

increaseZ0.1 percentage point differgmh the numberespondents in 2008 who agreed with

the statementthdtGenet i cal ly engineered crops can hel
herbicide®8 when ¢ omp ar e dhetsame guestion in ¢he PO rsEvey (de@ t

Figure 5.18).
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Figure 5.18: Comparison of levels of agreement that GM crops can help Irish farmers use less
chemical herbicides.

Agreement that GM crops can help Irish farmers use less
chemical herbicides

Percent
0 20 40 60 80 100

Agree

W 1999

m 2008
Disagree

Don't Know

The second question asked respondents aly lthey believed it would be that within the

next 20 years there will be reduced herbicide and insecticide usage due to GM crops. A
comparative analysis of the responses in the 1999 and the 2008 surveys shows a drop in both
those believing it to be likg and unlikely. However, a significant increase was found in the
percentage of r espondde nktndosw s(tpalOi.n)g2 )t h(aste et hTeayb

Table5.18 Compari son of respondentsdé opinions on
reducing herbicide andhsecticide use within the next 20 years.

Within the next 20 years there will be reduced
herbicide and insecticide usage due to GM cropsd 1999 2008
Likely (%) 58.3 50.8
Unlikely (%) 32.2 22.5
Dondét know 9.5 26.7
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The second claim examined waattkeM crops will substantially reduce World hunger.
Respondents in both surveys were asked their opinion on the likelihood GM crops will have a
substantial role in reducing world hunger. Comparing the results, it is evident that a significant
differenceex st s bet ween the 1999 and 2008 resul ts
unlikely that GM food would reduce world hunger; however in 2008, this fell to 24.2% while

the converse change in those believing it was likely, increased from 21.1% in 199940 58.3

in 2008 (see Figure 5.19).

Figure5.19: Comparison of 1999 and 2008 responses to the likelihood that GM technology
will play a substantial role in reducing world hunger within the next 20 years

How likely is it that within the next 20 years development in
GM technology will have a substantial role in reducing world

hunger?
80
60
=
S 40 1999
1)
o
20 | m 2008
0 -

Likely Unlikely Not Sure

Comparison of trust in infenation from different sources:

In both surveys (1999 and 2008) respondents were asked to rank different sources of
information on GM crops by how much they trusted each of the sources. When the resulting
trust levels for each group were compared, reshtisvs/ery similar findings between the two
surveys (see Figure 5.20). Universities were considered the most trusted source of information
by respondents in both surveys.
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Figure 5.20 Comparison of levels of trust in sourcesfoirmation on GM crops byear

Levels of Trust in information from Various
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Comparison of attitudes towards media:

I n both the 1999 and the 2008 surveys a numb
attitudes to the Irish media regarding science issues. A comparison of the responses to the
guestion that askedgspondents to describe the quality of science and technology reporting

that they have seen/heard in Ireland showed no significant change between the surveys (see
Table 5.19. When the quality ratings were scored from one to five (where one is very poor

andfive is excellent) the total quality score received in 1999 is 321.2 while in 2008 it is lower

at 286.2.
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Table 5.19

Compari son

respondent so

opinion on
reporting in the Irish media
The quality of science and
technology reporting that Very
you have seen/heard in Excellent Good Average Poor Poor
Ireland? (%) (%) (%) (%) (%)
1999 3.6 33.3 44.7 17.5 0.9
2008 0.8 23.5 42.0 28.6 5.0

Also occurring in both surveys was a question asking respondents if they hawerbtita

media to complain about coverage of a science issue. When responses to this question in both

the 1999 survey and 2008 survey were compared an overall reduction in the percentage of
respondents contacting theedia was evident (see Table 5.20

Table 5.20 Percentage of respondents who have contacted the national media to complain
about coverage of a science issue

Have you ever contacted national the | Yes, More
media to complain about coverage of a | than once | Yes, once No
science issue? (%) (%) (%)
1999 13.7 10.3 76.0
2008 5.0 10.1 84.9

Besides contact with the media to complain about an issue of science coverage respondents in

both surveys were asked if, within the last two years, they had been contacted by the national

media in relation to thenmesearch. Comparing the response to this question obtained in 1999

to those in 2008, it was found that there was no significant difference between the tWo sets o

responses (see Table 5.21
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Table 5.21 Comparison of the percentage of respondents wisdokan contacted by the

national media concerning their research within the prior two years.

Within the last two years have you been contacted b

the national media in relation to your research? Yes (%) No (%)
1999 41.6 45.4
2008 58.4 54.6

The last qustion that both surveys posed concerning the media asked respondents to indicate

their agreement with the suggestion that scientists do not trust journalists to reflect their views

correctly and fear the journalist will twist their words. When the reaodt€ompared in both

the 1999 and 2008 surveys it can be seen there is only a small change betweesdtsedivo

results (see Table 5.2

Table522 Compari son of the percentage

journalists to reflect their views correctly

of

NnScientists do not tru

view correctly and fear the journalist will twist the

scienio st s wor dso 1999 2008
Agree (%) 77.9 68.9
Disagree (%) 11.5 15.9
Donét know ( %) 10.6 15.1

respon

Further statistal analysis of the 1999 data showed that contact with the media did not allay

mistrust in the media but results show that those who had had contact more likely to have the

fear that a journalist would not correctly reflect their views. Similar analy$red?008

results showed that no significant relation existed between those respondents who had been

contacted by the media regarding their work and their belief that a journalist would

misrepresent their views. However, analysis did show that those desygsnvho had
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contacted the media to complain about the coverage of a science issue were more likely not to

trust journalists to reflect their views cor

5.6 Conclusions

The results of this longitudinal study examining the attitudes st Bacademic based life
scientists towards GM technology allow insights into this important policy actor group at two
distinct points in time. Moreover, the research results presented here can shed light on the
areas of where change in attitudes have oeduaind areas where attitudes remain consistent
on certain issues over time. Overall, evidence from this study supports the previous research
that while generally positive towards GM food and crop production, the attitudes and risk
perceptions of scientifiexperts still showed dynamic properties similar to those found in the
data from the publi¢Sjoberg, 2008

A key area of change t hat rirelodessaheteductianirs hi f t i
respondentés | evels of health concerns regar
published negative i mpacts of -g@blfaril@aidsationon ¢ on
with commercial GM food applications ihég market. From an acceptability of application

perspective there was no significant change in the other of lelvatseptability of GM

organismtypes. However, there was a drop in the levels of acceptability of GM animals and

human cells by respondenits2008. This could be as a result of more recent advances in GM
applications in this area that have become publicized in contemporary media compared to in

1999.

While the overall order of acceptability of certain GM applications did not change betveeen t

two surveys, in both surveys the consistent citing of medical application of GM technology as
the most acceptable application of GM techno
require as frequent mowing as the least acceptable suggests respendknacceptability

more on the basis of benefits than of risks. Highly beneficial GM applications merit support
despite the risks, while less beneficial ones merit caution because of the risks. This theme is

reinforced by the fact that a specific apption relating to blight resistant GM potatoes
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received significantly more support than the generic broad GM application of herbicide
tolerant crops.

The two sets of results show that scientists do not have a simplar puati attitude to GM

technolay but it is very much context dependent and varies widely depending on application.
However, this is a concept that can work both ways as the causality flows both ways. While
oneds independent assessment of eteimmetmeirsk and
judgment about that t-eftchhodtmgyds] udgike btenazh o
tradeoff also inevitably influences their assessment of the two components. This leads to the
situation where once a person decides that thefiteexceed the risks, they thereafter tend to

underestimate risks and overestimate ben@i#mdman, 2008, personal communicgtion

Results pertainingtbr i sh scientistso6 willingness to buy
there was no significant increase in willingness to buy such products between the two surveys
there was a significant decrease in those not willing to buy GM food products (with the

excpti on of GM baby food) and a corresponding
This shows evidence of a shift in attitudes where respondents are moving from a negative
perception of GM food products to a more considered perspective. Respondeldgarfreot

seeing the risk of GM foods as zero (or so close to zero that they treat it as zero). They are
distinguishing applications of GM technology they want to see benefit in and to adopt and
applications they want t otolauy@M bdhy foRtleeflegtos ndent 06
this sophisticated approach and provides evidence that there are key psychometric factors at

play. In this case elements such as the specific fear/d&jaberg, 200) the lack of
experience/knowledg@arnett and Breakwell, 20D&and the involuntary risk they would

subject others t@Fischhoffet al, 1978 by the use of GM baby food might be relevant.

While most results showed little change between surveys (e.g., age, trust levels in sources of
information, acceptability of applications, levels of agreement that an immediate complete ban
on all GM foods and their production in Irelandwd occur, etc.), a key dramatically

significant change in attitude over time emerged in respondents suggesting it was likely that
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GM technology will play a substantial role in reducing world hunger within the next 20 years
(see Figure 5.19).

Anotherley result was the worsening of scientd.i
and technology reporting that they have seen/heard in Ireland. This is an interesting result
considering the increasing efforts of science communication in Ireland atlevahs/that

have occurred between 1999 and 2008 (e.g. the Irish Tandzsly broadsheet newspaper]

has instituted a weekly science page, etc.). It is clear that improving science reporting and
communication via approaches taken in Ireland between d®92008 (often based on the

deficit model) has not improved the quality of science reporting in the Irish media in the eyes

of respondents.

Overall results show that respondents have a relatively weak knowledge of policy related to
modern plant biotectuiogy. This could result from the fact there is no organised group in
Ireland that represents Irish life scientists on this issue thus there is no formal window for
engagement in the policy process and no vehicle of policy information flow. As a key
stakelolder group within the public discourse Irish university based scientists may need to
examine options to organise themselves to allow formal interaction with the policggroce
This is of growing importanceonsidering the fact there has been five forimsih

government consultation processes concerning GM technology since 1997 (namely
consultations on two field trial license applications, a GMO public consultation, a &M co
existence consultation and a GM crop risk/benefit consultation administeredlbgtihe

Government on behalf of the EU Commission).

st

I n summary this |l ongitudinal research shows

GM technology are context dependent but very supaoot continued research into this area.
Their attitude towards the quality of media coverage of GM related issues continue to be
negative and they tend to trust their own
like those of the public, can be influenced strongly by core psychometric fdwbshbws

expert opinion is dynamic in nature and is not uniquely different to public opinion in term of
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what can influence it. However, while such influences can be shown to exist, their exact level

of impact and how such impact levels differ to the puislistill not fully known.
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Chapter 6

Modern Plant Biotechnologyand
the Irish Feed Industry

"It is the framewrk which changes with eaclew technology
and not just theicture within the frame."

Herbert Marshall McLuhan (1955)

Essential McLuhanRoutledge, New York, 1997

The impacts that a new technology has on the innovation chain (from conception to epnsume
are of critical importance in determining its success. How stakeholders, consumers and
regulators react cannot only make or break a particular texfynbut can also set precedents

for how future technologies are treat€bnsequently, a study of howodern plant

biotechnology impacted the Irish animal feed industry was undertaken. The aim of this chapter
is to examine the responses and opinions of the Irish feed industry as a key sector in the value
chain that have had to respond to the impacts anmtgelsebrought about by the introduction of

new plant biotechnologies.

6.11Irish Feed Industry. Background

The agrifood sector in Irelnd is an important elemeott the Irish economy as it is
responsible for approx. 8% of Irish GDP with primary agricultlirectly accounting for 3%
of GDP(Teagasc, 201)0Irish agriculture is highly dependent on animal producildre beef
and dairy setors combined are responsible &pproxmately60% of Irish agricultural output

based on producer pricabifl). This heavy reliance on animals (in particular cattle) places

275



animal feed in the position of the largest input segmeatlirsh agriculture (see Figure 6.1)
(Central Statistics Office, 2011

Figure 6.1: Inputs into Irish Agriculture, 2005

2005 Inputs Base Year Weights

BFeedingstuffs

EFertilisers

HEnergy

mOther Goods & Services (ind. Al)

HSeeds

uPlant Protection Products
Veterinary Expenses

Maintenance of materials &
buildings

Source: CSO, 2005

lllustrating thi point is the fact that approximaté9% (336 million hectares [ha]) of Irish
agricultural land is used for grass productionanimal feed use (i.e., pastuay, and

silage), 11% (0.46 million ha) is used for rough grazing while only the remaining ~9% (0.38
million ha) is devoted to the prodian of crops. Furthermore, 3.75 million metric tonnes
(MT) of compound feed was used in Ireland in 2010 (including cattle feed: 2.3 million MT,
swine feed: 0.58 million MT and poultry feed4@.million MT 1 all of which weresimilar to

pr evi ou selsyseedigweds.2[Beuxin, 2010 repreenting one of the highest rates of
compound feed use per head of capita in the EU.
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Figure 6.2: Irish Compound Feed Use (262309)

2005 2006 2007 2008 2009 2005 2006 2007 2008 2009 2005 2006 2007 2008 2009

CATTLE PIG POULTRY

Source:(Bouxin, 2010

As an integral part of Irish agriculture the feed industry plays a key role in thlvadwalue

chain and is the major cross point betwé®e plant based supply chain and animal based
supply chain (see Figure 6.3). Furthermore, the feed industry has many connections with key
players all along the food chain and with associated industries.
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Figure 6.3: Position of Feed Industry agri-food value chain
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While overall in Europe the independent feed supplier model remain the most prevalent form
in Europe and tends to employ a transactional supply chain configuration (Bréring 2009), the
Irish feed industry iglominated by c-operatives, several of which are integrated into large

multinational bod businesses (e.g. Kerry Group Jplc.

The Irish Grain and Feed Association (IGFA) is the representative body of the grain and feed
industry and is recognized by thiéesh Government as the official voice of the industry. The

Association has members that fall into four main categories:

A Animal compound feethanufacturers (47 covering 906 of the industry)
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A Grain merchants
A Grain and ingredient importers and teasl

A Suppliers to the industry

6.1.1Sources of Irish Animal Feed Components:

While grass and its direct products (e.g. grass silage) form the basis for most ruminant
production systems in Ireland, it fails to fully supply the needed protaipohydrée ratios

for commercial cattle productigivicGee, 200D Consequently, the availability of high

protein animal feed is crucial for the Irish beef, pig and poultry se@odsIrish agriculture

as a whole). Thus, the sourcing, importing and processing of suitable feed components is
required because Ireland only produces a fraction of the feed components it requiredrhis
component productiodeficit situation has beesxacerbated since the BSE crisis when in

2001 a prohibition on the usage of bovine protein was implemented in the EU via Article 4 of
Council Decision 2000/766/E2000. To replace this protein source, the EU feed industry

has had to use an extra 3 million MT of soy meal per anWebb, 201). Consequently, the
volumes of EU imports of soybeans and soybean meal have grown steadily since the late
1990s and have stabilized in recent years at approx. 34 million(2003) and(USDA,

20119. This has led to a situation efe several key agfood producing countries in the EU
are heavily dependent on feed I mports. Accor
Ireland is 52% reliant on feed imports as opposed to the UK which is only 36% dependent,
France is 19% depdent, and Germany is 26% reliant on feed imp@tisghes, 2008

Sourcing feed raw materials for import is increasingly difficult and expensive due to a number
of key factors such as increasing freight costs, instalmlitnoney markets (e.g. currency

fluctuations), currency, energy prices, etc.

The key feed elements of soybean and maize products (e.g. distillers dried grain fi2x8],
gluten feed) [MGF] are normally imported from the US, Brazil and Argentina to meet the
animal feed needs of Irish agricultur8oya bean meal is the most popular vegetable protein

feed used in the production of animal feed as it has a comparatively high protein content
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(Regoet al, 2008 Parishet al, 200§. DDG andMGF are used aa very cost effective and
high-performing animal feed source as both are high in protein, energy and phosphorus
(Klopfensteinet al., 2007 Stein and Shurson, 200DDG is a ceproduct of the dry milling

industry that focuses on converting the starch from the maize to sugar which is then fermented
to produce ethanol while MGF is a-pooduct of the wet maize milling industry that extracts

the starch, which is thdnrther processed to make fructose, or fermented to produce ethanol.

More specifically, according to the Irish Governménp ver 90 per cent of t
Ireland's livestock comes from soya and maize gluten imported from North and South

Ameria, practically all of which co(Departmers GM Vv
of Agriculture Food and Fisheries, 2015oya bean meal and the maize (including its by

products DDG and gluten) combined have, year on year, constituted the main segments of

imported feedstuffs into Ireland (see Table 6.1).

Table 6.1: Imports of feedstsfinto Ireland 2004t0 20086 0 0 0s of MT)

2004 2005 2006 2007 2008 2009 2010
Cereals
Wheat 363,401 494,171 465,055 | 432,111 | 343,639 | 400,893 | 294,116
Barley 81,823 15,072 149,433 | 114,368 70,586 234,509 | 299,811
Oats 613 1,976 6,927 2,634 1,436 215 1,948
Sorghum 68,000 21,930 11 31
Maize 180,611 159,395 201,343 | 272,415 | 409,281 | 354,099 | 350,685
TOTAL 626,448 670,614 822,758 | 889,528 | 846,872 | 989,727 | 946,771
Proteins
Soyabeans 56,590 50,611 52,318 83,673 30,116 24,106 24,903
Soya full fat 14,250 15,140 14,014 19,854 22,848 27,174 37,326
Soyabean mea| 307,876 433,789 337,650 | 319,386 | 281,409 | 385,583 | 402,526
Soya Hulls 100,727 | 193,198 | 119,472 | 184,856 | 231,831
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Cotton 22,644 12,587 14,349 0 6 0 50
Linseed 1,533 5,705 1,819 1,373 1,005 2,184 1,159
Sunflower 93,267 82,762 138,764 | 117,615 63,076 94,868 92,129

Rapeseed 110,520 107,803 105,841 | 158,563 | 245,693 | 218,601 | 256,499
Copra 5,290 37 3 8 9 1,508 4
Palm Kernel 103,393 78,347 165,590 | 112,594 | 98,932 170,745 | 119,573

Poultry Offal 1,917 2,752 2,195 946 2,559 1,816 4,211
Meal
Fishmeal 4,246 6,691 8,720 6,478 5,297 4,168 3,814
Maize Gluten 625,903 365,382 464,024 229,396 44,688 88,620 212,048
Feed
Peas 9,686 16,737 11,617 3,860 1,740 3,870 2,435
TOTAL 1,357,115| 1,178,343 | 1,417,631 | 1,246,944 | 916,850 | 1,208,064| 1,388,508
Other
Materials
Maize Distillers| 175,614 230,800 246,437 | 196,414 | 108,994 | 253,191 | 389,700
Maize 36,650 44,122 30,108 38,542 20,758 18,039 23,651
Screenings
Rice Bran 27,701 29,952 25,244 2,877 21,255 10,670 0
WheatBran 94,979 56,919 105,893 | 133,386 | 125,982 | 127,846 | 145,811
Screenings 3,877 2,477 2,096 1,781 5,114 19,761 14,091
Molasses 223,240 229,236 134,507 148,098 115,349 132,398 | 116,327
Citrus Pulp 232,121 309,238 255,777 322,715 205,458 | 294,772 | 373,765
BeetPulp By 54,321 14,831 0 0 1,270 12,254 18,314
Products
Beet Pulp 2,054 1,896 949 183 548 520 97
Molasses
Alfalfa 2,964 9,061 6,910 19,174 6,428 5,820 4,273
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Compound 85,719 82,260 79,926 82,703 67,192 88,199 | 113,148

Other 422 566 423 513 829 845 455
Total 939,662 1,011,358 888,270 | 946,386 79,177 | 964,315 | 1,199,632

Source: IGFA, 2011

Soya sources:

Global cultivation of soya bean is currently at a level of 250 million tonnes per year. Three
countries, the US, Brazil and Argentina, make up approxim&gty of theglobal production

base of soyldean(Nabradi and Popp, 20L1Approximately 85%of all soyabeans globally
producedare pocessed/crushed every year to makeas@an meal and oil. According to an
important industry source, Soyateéhni nety ei ght percent of the
is further processed into animal feed with the two percent balance used to makeisagdi

pr ot €Soyatsch, 2010, pg).10ne of the primary pressure points for the Irish feed

industry is the continued increase of price for soya bean meal which has increased in Ireland

by 46.5% since 2005 (see Table 6.2).

Table 6.2: Price of soya bean meal inléned (Euro per MT)

2005 2006 2007 2008 2009 2010

Soya bean| 278.18| 286.86| 316.02| 386.15| 394.92| 407.51
meal (MT)

Source: CSO Ireland, 2011

The 2010 price of soya bean meal in Ireland reflects the trend found globally where the
average price of soya pesh meal on the global markets has more than doubled since
1999/2000 to reach over $400 per MT (see Figure 6.4).
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Figure 6.4:AverageGlobal Price of Soya Protein &4l

(AverageGlobal price is based on the following four price sources used by the UDSA:
Decatur, Average Wholesale 48% Protein; USDA. Rio Grande, Brazil FOB; Bulk Rate 45
46% Protein; Reuters. Argentina Pellets, FOB Up River; Reuters; Hanburg FEBIEXIl
World)
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This increase in price has occurred disfiie increased global production of soya (Figure

6.5) and increased soya meal exports from the top exporting countries (Figure 6.6)

283



Figure 6.5: Global Soya bean production
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Figure 6.6: Levels of soya meal exports from main source countries
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GM technologqy in sova:

The adoption of GM technology in soya bean production has been very rapid since its first
introduction in 1996 (See Figure 6.7 and Figure 6.12). 81% of all soya ¢peayn are now

GM varieties (James, 201@f which the vast majority contain herbicide tolerant traits. Of all
the major commodity crops produced the adoption of GM technologyd®asthe most rapid

in soya bean productidsee Figure 6.7By 2010, 94% of soya planted in the U.S. was GM
herbicide tolerant. IBrazil, approximatelyp8% of soya beaygrown in 2010/11 were
transgenic and it is estimated that 75% will be transgeri01i/12(Enrique M. Traver,

2011). In Argentina, approximately 98% of soya produced is Bldbradi and Popp, 2011

and the last no®&M soybean variety was registered in 2QPBanesiet al, 2009.

Figure 6.7: Global adoption of GM technology in main commodity crops
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Maize Sources:

Total global maize production per year is currently at approx. 813 million tgISE3A,
20119. Forty percent of this is grown by the U.S. as the largest global producer of maize. The
feed industry in the U.S. accounts for 40% of total U.S. maizéNé&wadi and Popp, 2011
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While the U.S. only exports one fifth ofits produad n, it st i | [larget mai ns t h
exporter of maizeHigure 6.8). In combination, three countries (the U.S., Argentina and

Brazil) account for over 80% of the global maize trdd8DA, 2011d Toepfer International,

2010. As the U.S. both produces and exports the most maize globally, U.S. maize prices form

the basis of the global market price for maize.

Figure 6.8: Leading Expoetrs of Corn
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The price 6 maize in the U.S. has increased significantly since 2005 without a reduction in
yield in the U.S. This has led to the maintenance of higher prices for maize and maize by

products across the globe (Figure 6.9).
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Figure 6.9: U.S. Maize yield and price ciges from 1996 to 2010
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However, since 1998 there has been no maize exported to & Ebm the U.S.
Consequentlythesupply of maize into the EU markieas sincdoeen from Brazil, Argentina

and the Ukraine. Nevertheless a rapicrease (~100%) in the price of maize imported into the
EU was observed from 2006 to 2008 (see Figure 6.10).
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Figure 6.10 European imports of maiZ&oster, 201D
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This price rise has also been reflected in Irish prices for maize meal over the same period. The
price of maize meal in Irelandhasle n over 0250 per MT since 200
in 2008 at over 0330 per MT (see Table 6. 3).

Table 6.3:Price ofMaize meal in IrelandEuros per MT)
2005 | 2006 |2007 |2008 |2009 |2010

Maize meal | 238.80| 251.44| 303.00| 334.98| 269.55| 264.01

Source: C®, 2011

Adding upward pressure to this price increase in maize meal were the changes in supply of
imported maize meal from the U.S. to Ireland. From 2004 to 2006 maize meal imports from
the US. dropped by over 50% from 2@80 MT to only 66,400 MT beforeapidly increasing
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again, by over double, to 201,300 MT in 2009 (see Figure 6.11) (USDA, 2011). This large
drop in 2006, 2007 and 2008 can be attributed to the risk of low level presence of non
approved GM feed components which led to the near stoppage@aits of DDG from the

U.S. because importers feared rejection of such shipments.

Figure 6.11: U.S. Exports of DDG to the EU and Ireland
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GM technology in maize:

GM maize was first introduced in 1996 in the U.S. The adoption oté&&khology in U.S.

maize production has since increased to a level where 88% of all corn produced in the U.S. in
2011 was GM (see Figure 6.1Zhere are now three broad trait sets available in U.S.

commercial maize production: insect resistant traitibigle tolerant traits and the
combination of IR and HT traits 6éstacked6 in

and HT are both reviewed in Chapter 1.
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Figure 6.12: Adoption rate of GM technology in U.S. Soya and Corn Production
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6.2EU GM Feed Regulation

On April 19, 2004 the EU enacted a renewed regulatory framerggarding the usage of

GM productsn feed and food stuffs. Both European Regulation EC No 1829/(Hi#8pean
Council, 2003n(regarding placing on the market of either GMOs for food and feed use or for
food and feed containing, consisting or produced from GMOs) and EC No 1830/2003
(European Council, 2003kdealing with GMO admission, labelling and traceabiliig}h

have the statedmaiof allowing freedom of choice in the market while avoiding environmental
and health risks of GM food or feed. These regulations had set out that GM food and feed
products must be labeled as containing GMOs when they contained GM material over a 0.9 %
thresholdthat had an EU authorization and 0.5 % for uhatited GM material if they had

already received a favorable EU risk assessiftamssman, 20Q%olst-Jenseret al, 200§.
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Specifically, Regulation 1829/23 established an approval system within the EU where the
European Food Safety Authority (EFSA) carried out independent risk assessments based on
which the EU Commission makes a final approval decision. To apply for an approval to place

GM food or feed othe marketan applicant must submit the appropriate documentation to
either a member stateds competent authority
are then published online. Next, the application is sent to both the EU Commission and the EU
Member states for review and comment. In theory, EFSA must develop an opinion on the
submission within six months. However, the clock can be stopped if a request for more
information is sought. Along with the opinion from EFSA, the independent sciergifima

from EFSA6s GMO Panel can be appended concer
considerations. I n addition to the EFSA revi
JRC)acting in its rol e a,verifiehtiee déiddtivmethode f er enc e
submitted by the applicant for the GM in question. This verification made public by

publication on the JRC website. After the above steps are complete, the Commission submits

a draft Decision to the Standing Committee of Food Chain and AnimahH&&8oFCAH) for

approval consideration within three monthgexfeivingthe EFSA opinior{Viju et al, 201)

To date the following 3&ansgeni@vents have been appraovi®or use in the EU as a GM feed
or food (EU Commission, 2011):

1. Cotton (MON1445)

2. Cotton (MON15985)

3. Cotton (MON15985 x MON1445)
4. Cotton (MON531)

5. Cotton (MON531 x MON1445))
6. Cotton (LLCotton25)

7. Cotton (GHB614)

8. Maize (DAS1507)

9. Maize (GA21)
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10.Maize (MON810)

11.Maize (MON863)

12.Maize (MON863 x NK603)
13.Maize (MON863 x MON810 )

14. Maize (NK603)

15.Maize (NK603 x MON810)
16.Maize (T25)

17.Maize (DAS59122)

18.Maize (DAS1507xNK603)
19.Maize (MON89034)

20.Maize (MON88017)

21.Maize (59122xNK603)

22.Maize (MIR604)

23.Maize (MON863xMONS810xNK603)
24.Maize (Bt1)

25.Maize (Bt11xGA21)

26.Maize (MON88017xMON810)
27.Maize (MON89034 xNK603)
28.Maize (59122x1507xNK603)
29.Maize (1507x59122)

30.Maize (MON89034 xMON88017)
31.Oilseed rape (GT73)
32.Swederape (MS8, RF3, MS8xRF3)

33.Oilseed rape (T45)
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34. Starch potato (EH9827-1)
35.Soybean (MON4€B-2)
36.Soybean (A2704.2)
37.Soybean (MON89788)

38.Sugar beet (H1)

However, in the past, delays in the approval process caused by both applicant issues
(incomplete submissions, etc.) and lack of political will to make approval decisions at the level
of SCoOFCAH haveaused a situation whereby certain GM events in feed and food were
approved in an exporting country but not in the EU which was importing the feed stuffs and
food products in questiaiNabradi and Popp, 201Zapilko et al,, 2009. This resulted in
asynchronous approvals ocdog between a GM feed/food exporting jurisdiction and

importing jurisdictions. Betweewhen the regulation was introduced (in 2003) and 2009

there have only been niapprovals of GM events completed by the EU. This has led to a
situation where asynchrgrexisted between EU approvals and U.S. approvals in 10 different
GM events in 2009 (see Table 6.4)
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Table 6.4: Approvals of key GM varieties IretU.S. and EU Year and Delay

Source: Stein and Rodrigu€erezo, 2009; Nabradi and Popp, 2011
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