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Foreword

The Danish Veterinary and Food Administration (DVFA) under the Ministry of Food, Agriculture and
Fisheries has commissioned the Food and Resource Economics Institute (FOI) to analyse Danish consumers’

perceptions of food additives and the use of other technologies such as gene technology.

The prime mover has been senior researcher Tove Christensen. Assistant professor Morten Raun Mgrkbak
has been responsible for the literature review in relation to choice experiments as well as the experimental
design and the statistical analyses. Senior researcher Jgrgen Dejgard Jensen has made all round
contributions such as setting the scene and discussing results. Masters student Sannah Sophie Thorngreen
Evald has mainly been involved in carrying out focus group interviews and in formulating interview guide

and questionnaire as well as describing the regulatory framework that food additives belong to.
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Sammendrag og konklusion

Baggrund og formal

Vore spisevaner og krav til fsdevarerne andres igennem tiden, og dette behov prgver virksomhederne at
tilfredsstille bl.a. ved hjzelp af fgdevareteknologi. Teknologien udvikles Igbende og omfatter ogsa brug af
tilseetninger. Baggrunden for at ivaerksaette naervaerende analyse er, at forbrugerne generelt virker kritiske
over for tilseetningsstoffer og brug af anden teknologi sasom genmodificerede (GM) organismer, men der er
ikke nogen maling pa, hvor stort problemet er, og hvad det betyder for tilliden til fedevarer, der indeholder

tilsaetningsstoffer.

Formalet med naerverende undersggelse er primaert at analysere forbrugernes opfattelse af
tilsaetningsstoffer og til dels andre teknologier. Bl.a. er det hensigten at blive klogere pa, i hvilken
udstraekning danske forbrugere mener, at tilsaetningsstoffer er sundhedsfarlige. Det sekundaere formal med
rapporten er at analysere forbrugernes opfattelse af, hvor udbredte de forskellige anvendelser af
tilseetningsstoffer og teknologier er i dag og om de fgler sig tilstraekkelig kleedt pa til at kunne traeffe oplyste
valg. Analysen omfatter tilseetningsstoffer (sdsom konserveringsmidler, farvestoffer, sgdemidler og
aromaer - selvom aromaer teknisk set ikke er tilsatningsstoffer), andre tilseetninger sdsom enzymer og

mikroorganismer samt teknologier sasom bestraling, nanoteknologi og genteknologi.

Data

En spgrgeskemaundersggelse med 2.046 danskere fra Userneeds online panel blev gennemfgrt i december
2010. Forarbejdet bestod af gennemfgrelse af et litteraturstudie, et fokusgruppeinterview og et pilotstudie.
Den sociodemografiske fordeling af respondenterne i undersggelsen er repraesentativ for den danske
befolkning i forhold til kgnsfordeling og antal bgrn i husholdningerne. Til gengeeld er der for fa under 25 ar
og for mange over 62, ligesom der er for fa med husstandsindkomster under 400.000 kroner og for mange

med husstandsindkomster over 600.000 kroner. Spgrgeskemaet bestod af to dele:
1. Kvalitative spgrgsmal om opfattelser af tilsaetningsstoffer og til dels af andre teknologier.

2. Valgeksperimenter, hvor respondenterne praesenteres for en raekke produkter, der bl.a. adskiller
sig fra hinanden i forhold til hvilken teknologi og hvilke tilsaetningsstoffer, der er anvendt.
Respondenterne bliver bedt om at velge mellem forskellige produkter, og derigennem afslgres
deres rangordning og afvejninger mellem forskellige tilsaetninger og teknologier, samt deres

praeferencer i form af betalingsvillighed.



De kvalitative sp@rgsmal er typisk blevet formuleret i form af udsagn, som respondenterne skulle forholde
sig til. Udsagnene er inspireret af litteraturstudiet samt fokusgruppeinterviews. Derfor giver resultaterne
information om danskernes holdninger til forskellige ‘ofte naevnte udsagn’ (maske ligefrem myter) snarere
end til videnskabeligt dokumenterede fordele og ulemper ved tilsaetninger og teknologier. Det er ligeledes
veerd at bemaerke at der ligger en potentiel skaevvridning i fordeling af respondenternes holdninger til risici
fordi respondenterne bliver gjort opmarksomme pa potentielle risici, som de maske ikke ville vaere
kommet i tanker om hvis de var blevet stillet abne spgrgsmal i stil med 'naevn fordele og ulemper ved
anvendelse af tilseetningsstoffer’. Dette er en generel begraensning ved anvendelse af spgrgsmal med pa
forhand fastlagte svarkategorier, men det kan der tages hgjde for i fortolkningen af data ved hovedsageligt

at fokusere pa hvilke rangordninger der fremkommer.

Opfattelser af maerkningsordninger og information

Undersggelsen indikerer, at omkring 65 % af respondenterne mener, at der er krav. om maerkning ift.
tilseetningsstoffer, men kun 15 % (en ud af syv) tror at der er maerkningskrav for hvilken teknologi der er
anvendt. Cirka hver tiende ved ikke om der er krav til maerkning ift. tilsaetningsstoffer, og omkring hver

tredje ved ikke, om der er krav om meerkning i forhold til anvendelse af teknologi.

Sma stykker information blev praesenteret for respondenterne omhandlende anvendelse af
tilseetningsstoffer, mikroorganismer og genteknologi. Der tegnede sig et billede af, at folk godt kendte
informationen om tilseetningsstoffer (80 %), knap sa mange kendte informationen om anvendelse af

genteknologi (60 %) og 35 % kunne nikke genkendende til informationen om mikroorganismer.

Men tilsyneladende medfgrer tilstedevaerelse af maerkning ikke ngdvendigvis, at folk mener, det er nemt at
se, om et produkt indeholder tilseetningsstoffer, eller om der er anvendt teknologi. Undersggelsen viste
nemlig at knap 25 % mente at det var nemt at se pad et produkt hvilke tilseetningsstoffer det indeholdt,
mens 55 % ikke mente det var nemt. Tilsvarende mente 10 % at det var nemt at se om der var anvendt

teknologier til fremstilling af en fgdevare, mens knap 70 % ikke mente det var nemt.

Respondenter der fik information var mere tilbgjelige til at mene at det var nemt at se pa et produkt om
der var anvendt tilsaetninger eller teknologier. Det tyder saledes pa at mere information til forbrugerne kan

gore det nemmere at treeffe oplyste valg.



Tillid og accept
Mellem 30 og 40 % af respondenterne har helt eller delvist tillid til myndighedernes risikovurdering af
tilsaetningsstoffer og nyere teknologier. Der er en tendens til at de respondenter der har faet information

har en lidt stgrre tillid til myndighedernes risikovurdering.

Omkring 60 % er helt eller delvist enige i, at det er helt i orden at anvende mikroorganismer i
fedevareproduktionen, mens kun godt 30 % mener, det er helt eller delvist i orden at anvende
tilsaetningsstoffer, og 20 % finder det i orden at anvende genteknologi. Forhandsopfattelsen af, at den
danske befolkning er skeptisk i forhold til bade anvendelse af tilseetningsstoffer og genteknologi blev

saledes bekraeftet.

Respondenter der fik information var mere tilbgjelige til at acceptere brugen af mikro-organismer end
respondenter der ikke havde faet information. Samtidig medfgrte information at feerre svarede ’ved ikke’.
Lignende, men ikke sa udtalte, effekter af information blev fundet i forhold til respondenternes villighed til

at acceptere brugen af tilseetninger og genteknologi.

Opfattelser af nuvaerende brug af fadevaretilsatningsstoffer og andre teknologier

Et overveeldende flertal af respondenterne (95 %) mente, at der er tilsaetningsstoffer i mange eller naesten
alle fgdevarer. Omkring 5 % mente, at mikroorganismer anvendes i naesten alle fgdevarer, mens omkring
50 % mente, at de anvendes i mange fgdevarer. Meget fa respondenter mente at der anvendes
genteknologi til fremstilling af naesten alle varer, 20 % troede, at det anvendes i mange produkter og ca. 35
% mente at der anvendes genteknologi til fremstilling af nogle produkter. To ud af tre respondenter mente
at enzymer anvendes i mange eller nzesten alle produkter (fordelt, sa godt 50 % mente de bliver brugt i
mange produkter og naesten 10 % mente de bliver brugt i naesten alle produkter). Neesten ingen mente at
nanoteknologi bruges i stort set alle produkter, ca. 10 % mente, at nanoteknologi anvendes i mange
produkter og 25 % mente at nanoteknologi anvendes i nogle produkter. Et maske lidt overraskende resultat
var at 25 % mente at mange produkter bestrales og 35 % mente at nogle produkter bestrales og 25 %

mente at fa produkter bestrales.

Blandt respondenter der fik information om hhv. mikroorganismer, bestraling og nanoteknologi valgte
faerre ‘ved ikke’ i sp@grgsmalene om udbredelse af teknologier. Ingen effekt af information pa

respondenternes holdning til udbredelsen af tilseetninger kunne registreres.

Cirka 15 % angiver, at de ofte kigger efter tilsaetningsstoffer, nar de keber fgdevarer, ligesom naesten 40 %
angiver, at de tanker over tilsaetningsstoffer naesten hver gang de kgber ind. Omkring 15 % af

respondenterne angiver, at de aldrig taenker pa, om der er tilsaetningsstoffer i deres fgdevarer, mens 30 %



teenker over dem, nar de naevnes i medierne. Ingen forskelle pa om respondenterne havde faet

information eller ej kunne males.

Disse resultater stemmer fint overens med en analyse fra Forbrugerradet (2008a), hvor 40 % angav, at de
meget ofte taenker over tilseetningsstoffer, nar de kgber mad. Andersen (2009) fandt, at 63 % mente, det

var vigtigt, at deres mad ikke indeholdt tilsaetningsstoffer.

Opfattelser af sundhedsrisici ved tilsatningsstoffer og hvordan de forsgges undgdet

Den strategi, der oftest naevnes anvendt for at undga tilsaetningsstoffer, er at laese ingredienslisten (50 %
angav denne strategi). Gruppen af nastmest navnte strategier bestar af at kpbe gkologiske fgdevarer,
danske fgdevarer eller at lave maden fra bunden af. Omkring 20 % af respondenterne angav, at de forsgger
at undga dasemad og saerlige fgdevaregrupper. Sidst men ikke mindst, sa valgte 20 % strategien om ikke at
ggre noget saerligt for at undga tilseetningsstoffer. Ingen forskelle i forhold til om respondenterne havde

faet information kunne males.

Vores resultater indikerer, at farvestoffer er den type tilseetningsstof som flest mennesker (nasten 40 %)
angiver, at de forsgger at undga, efterfulgt af naesten 30 %, som forsgger at undga sgdestoffer. Rundt

regnet 15 % angav, at de forsgger at undga alle tilsatningsstoffer.

Et af de vaesentlige resultater er at de oftest nsevnte arsager (navnt af ca. 40 %) til at undga
tilsaetningsstoffer var, at tilseetningsstoffer er unaturlige, sundhedsskadelige og ungdvendige. Dermed
indikerer vores undersggelse at sundhedsrisiko er en vasentlig arsag til at undga tilsaetningsstoffer (hvilket
var et af de oprindelige forskningsspgrgsmal der blev stillet). At unaturlighed opfattes som ugnsket
understpttes af tidligere studier. At tilsaetningsstoffer ikke anses for at veere ngdvendige kunne potentielt
fortjene noget opmaerksomhed, idet det umiddelbart ikke synes at harmonere med det store salg af

fedevarer der indeholder tilsaetninger.

At tilseetningsstoffer anvendes for at deekke over varer af darlig kvalitet blev angivet som arsag af 30 %, og
20 % angav at de forsgger at undgad tilseetningsstoffer fordi de ikke har tillid til myndighedernes
risikovurdering. Endelig angav ca. 15 %, at de forsgger at undga tilsetningsstoffer, fordi de bare giver
hgjere profit til virksomhederne. Ingen effekt af information kunne males i forhold til hvorfor

respondenterne forsggte at undga tilseetningsstoffer.

Ud fra en liste over mulige risici i relation til tilseetningsstoffer var risikoen for at udvikle allergi eller
hormonforstyrrelser dem, der bekymrede flest folk. Mere praecist var omkring 75 % af de adspurgte delvist

eller helt enige i, at de bekymrer sig om allergi i forbindelse med tilsetningsstoffer, og omkring 70 % var



helt eller delvist enige i, at de bekymrer sig om hormonforstyrrelser i forbindelse med tilssetningsstoffer.
Omkring 60 % af respondenterne udtrykte bekymring for henholdsvis kraeftrisiko og pavirkninger af miljget.
Endelig udtrykte omkring 40 % bekymring for hhv. barnlgshed, fedme og hyperaktivitet i relation til

tilsaetningsstoffer.

Ansvar
Resultaterne indikerer, at respondenterne laegger stort set lige meget ansvar for, at man ikke far for mange
tilsaetningsstoffer pa forbrugerne (ca. 55 %), myndighederne (lidt over 60 %) og industrien (omkring 45 %).

Det var tilladt at angive flere svar.

Rangordninger

| valgeksperimenterne blev respondenterne bedt om at vaelge mellem forskellige produkter, der adskilte sig
pa en raekke parametre (pris, tilseetningsstoftype, teknologi og oprindelsesland), hvilket er lidt anderledes
end den opgave, de blev bedt om at udfgre i spgrgeskemaets fgrste del, hvor de skulle forholde sig til en
enkelt parameter ad gangen. P3 trods af disse forskelle var det de samme rangordninger, som kunne
udledes fra valgeksperimentet, som der kunne fra de kvalitative spgrgsmal, hvilket i sagens natur styrker
resultaternes robusthed. De fundne rangordninger indebzerer, at der er betydelig skepsis over for
anvendelse af genteknologi og tilsaetningsstoffer, dog med stgrst modstand over for genteknologi (malt

som betalingsvilje for at undga hhv. genteknologi og tilseetningsstoffer).

Et forspg, hvor produktegenskaben ‘udvidet holdbarhed ved hjelp af GMO’ blev erstattet med ’udvidet
holdbarhed ved hjelp af mikroorganismer’, indikerede, at anvendelse af mikroorganismer mgdes med
langt mindre skepsis end anvendelse af genteknologi, og endvidere, at der var mindre modstand mod
anvendelse af mikroorganismer end mod anvendelse af tilseetningsstoffer. Internt mellem forskellige typer
af tilseetningsstoffer tyder resultaterne p3, at mange flere forsgger at undga farvestoffer og sgdemidler end

konserveringsmidler.

Vi havde forventet stgrre tolerance overfor tilseetningsstoffer i slik end i yoghurt, men denne hypotese
kunne ikke bekreeftes. Endvidere forventede vi, at der var stgrre tolerance overfor udenlandsk slik end
overfor udenlandsk yoghurt, og denne hypotese kunne bekraeftes i data. Information om formalet med at
bruge de forskellige tilseetninger og teknologier havde ingen signifikant effekt pa respondenternes

handlinger i valgeksperimentet.

Der blev fundet meget fa studier af erkleerede praeference for tilseetningsstoffer, men de fa udenlandske
studier, der blev fundet, bekreeftede de fundne kvalitative undersggelser. Ingen danske

betalingsviljestudier blev fundet.



Udfordringer

Det bliver en vaesentlig fremtidig udfordring at finde ud af hvordan disse resultater vedrgrende en generel
skepsis mod tilseetningsstoffer og de fleste teknologier skal tolkes, nar de sammenholdes med den noget
lavere skepsis, der observeres pa markedet. Et oplagt udgangspunkt for en sadan fremtidig analyse kunne
veere at identificere hvorfor de vaesentligste arsager til at undga tilseetningsstoffer er at de er unaturlige,
sundhedsskadelige og ungdvendige — en sadan viden ville vaere et skridt pa vejen til at inddrage forbruger

hensyn i bade markedsfgring og regulering af tilsetningsstoffer.

Tidligere danske undersggelser bekraefter den skepsis mod genteknologien, som har veeret fremherskende i
naervaerende studie. Eksempelvis indikerer Lassen et al. (2002), at det grundleeggende problem er, at
almindelige mennesker ikke mener, at fordelene ved anvendelse af genteknologi opvejer risici, og at der er
behov for en ’rigtig’ dialog mellem modstandere og tilhaengere, hvor der laegges vaegt pa at forsta de
forskellige parters synspunkter. Nar man ser pa forholdene vedrgrende tilseetningsstoffer og andre
teknologier, er der mange lighedspunkter med GM madvarer, sa det er oplagt at foresla, at man forsgger at
udnytte erfaringerne fra introduktion af GM madvarer. Vejen frem synes at veere dialog, der eerligt

respekterer bekymringer og holdninger hos de involverede parter.

Ogsa ud fra et gkonomisk synspunkt er der klare fordele ved at luge ud i misforstaelser der matte fglge af
manglende eller fejlopfattet information. Grundleeggende @gkonomisk teori tager udgangspunkt i
forbrugernes gnsker om at sammensatte deres forbrug pa den bedst mulige made og at virksomhederne
gnsker at optimere deres forretning ved at producere varer som forbrugerne vil kgbe — og pa laengere sigt

forenes disse gnsker bedst nar alle parter foretager oplyste valg.

10



Summary and conclusions

Background and purpose

Food production involves innovation and introduction of new food varieties. To this end the food industry
increasingly brings additives and other technologies into use. The background for initiating the present
study is that consumers generally seem to be critical towards food additives and other technologies such as

gene technology, but there is little knowledge concerning why and how widespread such perceptions are.

The purpose of the present study is primarily to analyse consumer perceptions of food additives and to
some extent perceptions of other technologies. Among other things, the purpose is to shed light upon the
extent to which Danish consumers perceive food additives to involve health risks. A secondary purpose of
the report is to analyse consumers’ perceptions of how widespread the use of technology in food
production is and to what extent the consumers are adequately equipped to make informed choices. The
analysis addresses consumer perceptions of food additives (e.g. preservatives, colourings, sweeteners and
flavourings, although flavourings are not technological additives), but also enzymes and micro-organisms
that can be added in the production process are addressed just as other technologies such as irradiation,

nanotechnology and gene technology are considered.

Data

A consumer questionnaire survey involving a sample of 2,046 Danish citizens from the Userneeds’
consumer database was conducted in December 2010. A literature review, focus group interview and pilot
study were carried out prior to the questionnaire survey. The sample is representative of the Danish
population with respect to gender and number of children in the household, but less representative with

regard to age and household income. The questionnaire consists of 2 main sections:
1. Qualitative questions on knowledge and perceptions of food additives and other technologies.

2. Choice experiments where consumers are confronted with products where a variety of
combinations of additives and technologies are used with the aim of revealing the respondents’
willingness to trade off different product attributes such as additives and technologies against each

other.

In order to elicit attitudes and perceptions in the sample population, we have confronted the respondents
with lists of statements concerning a variety of issues. These issues are inspired by the literature review as
well as the focus group interview. Hence, the results provide an indication of how widespread opinions

concerning issues that are often mentioned (‘myths’). Another important thing to note is that the

11



respondents were asked to assess a number of statements. Hence, the answers were not given unaided.
This procedure might of course bias the results in the direction of pointing towards issues that would not
have been considered unaided. As a consequence, the sequence of questions provides an indication of how
the respondents rank the mentioned issues. This is a general potential limitation of multiple choice

questions.

Perception of labelling and information

About 65 % of the respondents believe that it is labelled when food additives are used but only 15 % (one
out of seven) believe that it is labelled which technologies have been used. Roughly one out of ten do not
know whether additives are subject to labelling requirements while one out of three do not know whether

technology is subject to labelling requirements.

A small piece of information concerning the functioning and risk assessment of food additives, micro-
organisms and gene technology was presented to the respondents. The information was chosen to be
rather short and ‘objective’. The reactions indicated that the respondents were more often familiar with
the piece of information regarding food additives than with the information concerning gene technology
and the least familiar with information concerning micro-organisms (respectively 80 %, 60 % and 35 %

stated that the information was not new).

Apparently the existence of a food label does not necessarily imply that people think it is easy to identify
whether additives have been used. Less than 25 % agreed (partly or completely) that it is easy to identify
which food additives have been used while about 55 % disagreed (completely or partly) that it is easy to
identify which food additives a given product contains (and almost 20 % did not take a stand). Respondents
seemed to feel less able to make informed choices with respect to technologies than with respect to food
additives. More specifically, roughly 10 % found it easy to see on a product which technologies are used

while almost 70 % did not find it easy.

Respondents who received information seemed to be more inclined to find it easy to identify whether food

products contained additives and whether technologies had been used.

Trust and acceptance
Between 30 % and 40 % of the respondents trust (completely or partly) the risk assessment that is carried
out in relation to approvals of new additives or technologies made by authorities. Information seemed to

induce a slight increase in trust in authorities.
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About 60 % of the respondents partly or completely agreed to the statement that it is OK to use micro-
organisms in food production. A much larger scepticism towards food additives and gene technology was
found since only just over 30 % found it OK to use food additives and 20 % accepted the use of gene
technology. Hence, a larger degree of acceptance is observed for using micro-organisms than for using food
additives and for using gene technology. Thus the a priori notion that the population is sceptical towards

the use of food additives and gene technology was confirmed by the conducted survey.

Respondents who had received information were much more inclined to accept the use of micro-organisms
than those who had not. Also, fewer of the informed respondents stated don’t know. Similar, but less

profound effects of information were found regarding acceptance of using additives and gene technology.

Perceptions of present use of food additives and other technologies

The vast majority of the respondents (95 %) believed that food additives are used in almost all or in many
products. Roughly 5 % thought that micro-organisms are used in almost all products and about 50 %
thought they are used in many goods. Very few respondents believed that gene technology is used in
almost all products, 20 % believed that gene technology is used in many products, and roughly 35 %
believed gene technology is used to produce some products. Two out of three respondents believed that
enzymes are used in many or almost all products (distributed such that almost 10 % believed that enzymes
are used in almost all products and just over half of the respondents believed that enzymes are used in
many products). Hardly any believed that nano-technology is used in almost all products, almost 10 %
believed that it is used in many products and 25 % believed that it is used in some products. A perhaps
surprisingly large share of the population believed that irradiation is used. Around 25 % believed it is used
in many or almost all products, 35 % believed that it is used in some products and 25 % believed It is used in

a few products.

The respondents who received information were less inclined to answer don’t know to whether they
thought that technologies were used. No effect of information regarding to what extent respondents

thought that additives were used.

An active interest in food additives is shown by 15 % of the respondents who stated that they often look for
information concerning the presence of additives and by almost 40 % who stated that they think about
additives almost every time they go shopping. About 15 % of the respondents stated that they never think
about food additives while 30 % think about them when they are mentioned in the media. No significant

differences in response between respondents who received information and those who did not.
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These results are in line with previous findings by Forbrugerraadet (2008a) who found that 40 % often or
very often think about food additives when they buy food. Andersen (2009) found that 63 % found it

important that their food did not contain additives.

Avoidance and hazards of food additives

The strategy to avoid food additives stated by the largest number of respondents was to read the labels (50
% stated that as a strategy). The second most often mentioned strategies (mentioned by around 40 %)
included buying organic produce, buying Danish produce, avoiding ready-made dishes and making the food
from basic ingredients. About 20 % of the respondents stated that they try to avoid canned food and
specific groups of food. Last but not the least 20 % of the respondents stated that they do not do anything
in particular to avoid additives. No significant differences in response between respondents who had

received information and those who had not.

The results indicate that colouring additives are the type of additive that most people state that they try to
avoid (almost 40 % state that they try to avoid colouring additives). This is followed by sweeteners which

almost 30 % state that they try to avoid. Roughly about 15 % state that they try to avoid all additives.

One of the main results is that the most commonly mentioned reasons (by 40 % of the respondents) for
avoiding food additives were that additives are unnatural, bad for your health and unnecessary. Hence, our
study indicates that health risk is an important reason for avoiding additives (which was stated as one of
the research questions). That unnaturalness is perceived to be undesirable is supported by earlier findings.
That additives are not perceived to be necessary might deserve some attention as this seems to contradict

with the large sales of food containing preservatives, flavourings, colourings, etc.

Using additives to cover up was mentioned by 30 % of the respondents and 20 % stated that they try to
avoid additives because they do not trust the risk assessment made by the authorities. Also, 15 % of the
respondents agreed to a statement that additives only benefit the firms by providing them with higher

profits. No significant effects of information were identified.

The hazards that most people were concerned about in relation to food additives were the risks of
developing allergy (75 %) and disturbing the hormone balance (70 %). Risks of developing cancer and
environmental impacts due to food additives concerned just as about 60 %. Fertility problems, obesity, and
hyper activity in relation to food additive intake concerned about 40 %. No significant differences were

observed between respondents who received information and those who did not.
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Responsibility

The results indicate that the respondents place almost equal responsibility for consumption of additives on
the consumers themselves (about 55 %), the government (just over 60% and the industry (about 45 %). No
significant differences were observed between respondents who received information and those who did

not.

Rankings

The task that the respondents were asked to carry out in the choice experiments differed from the task
involved in answering the attitudinal questions in that the choice experiment requires the respondents to
jointly assess multiple characteristics (in terms of price, types of additives and types of technologies used).
Despite these differences, the rankings obtained in the choice experiment supports the results obtained
from the attitudinal questions. More specifically, a considerable general scepticism towards using gene
technology as well as additives was found, with gene technology being met with the largest resistance (in
terms of willingness to pay (WTP) for avoidance). Replacing the product characteristics ‘extended durability
using gene technology’ with ‘extended durability using micro-organisms’ indicated that the use of micro-
organisms is met with much less resistance than gene technology, and that the resistance towards the use
of micro-organisms is also smaller than the resistance towards food additives. Looking only at different

types of additives, colourings and sweeteners were regarded with larger scepticism than preservatives.

A higher degree of tolerance was expected towards additives in candy than towards additives in yoghurt
but this was not found in the present experiment. A higher degree of tolerance was also expected towards
imported candy than towards imported yoghurt and this was confirmed in the experiment. There was no
significant effect of providing information concerning food additives, micro-organisms and gene technology

on consumer valuations of the different variants of yoghurt.

Only very few stated preference studies were found on consumers’ WTP for (avoiding) food additives and
they supported the results obtained in the more qualitative surveys. No previous Danish WTP studies were

identified.

Future challenges

Future challenges involve how to interpret the general scepticism especially regarding perceptions of
additives and the use of most technologies when this is compared to the seemingly much lower scepticism
observed in the actual buying behaviour. An obvious starting point for future analyses could be to

investigate underlying reasons for why additives are considered to be unnatural, bad for your health and
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unnecessary — in order to take such perceptions better into account in the marketing of and political

decisions concerning the use of additives.

Earlier Danish studies (such as Lassen et al., 2002) confirm the sceptical attitudes towards the use of gene
technology among Danish consumers, which is found in the present study. In particular, those studies
indicate that the underlying problem is that people generally do not find that the benefits of using gene
technology outweighs the risks, and that there is a need for real dialogue between proponents and
opponents if the conflicting views are to be better understood. When looking at the development in the
use of food additives and other newer technologies such as nano-technology and targeted use of micro-
organisms and enzymes, these areas might potentially also benefit from the results of this study. The key

word seems to be a dialogue that sincerely respects the concerns and opinions of other parties involved.

From an economic point of view, there are clear benefits of avoiding misunderstandings due to lack of or
misperceived information. Basic economic theory suggests that the market place can be an efficient
instrument for exchanging goods for consumers who want to optimize their consumption bundles and
producers who want to optimize their profits by selling products that consumers want to by - but in the

longer run this requires informed choices by both parties.
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1 Introduction

The Danish Veterinary and Food Administration (DVFA) under the Ministry of Food, Agriculture and
Fisheries has commissioned the Food and Resource Economics Institute (FOI) to carry out an analysis of the
perceptions of Danish consumers of food additives as well as the use of other technologies such as
genetically modified (GM) organisms. The background for initiating this analysis is the fact that consumers
generally seem to be critical towards food additives but there are no data on how big a problem this critical
attitude is in relation to trusting foods containing additives. The assignment involves an analysis of whether
Danish consumers perceive food additives to involve health risks and whether this is used as an argument
for avoiding them. Also, it is the intention to elicit to what extent Danish consumers seem to be familiar
with the technological functioning of food additives (i.e. why food additives are used). A secondary purpose
of the report is to analyse the perceptions of the consumers of how widespread the use of technology in
food production is and whether they find it necessary to label the use of specific food technologies such as

irradiation, nano-technology, bacteriophagues, microbiological cultures and gene technology.

Throughout the report, it is the perceptions of the consumers of food additives that define what is
categorized as food additives rather than the technical definitions. For example, flavourings are regarded as
technological additives even though this does not correspond to the technical definitions. Furthermore, the
focus is on presenting consumer perceptions rather than expert opinions or statistical ‘facts’ of potential
hazards, how widespread the use of food additives and other technologies are etc. The argument is that
there sometimes can be a contradiction between perceptions and scientific evidence, but in the end, it is
perceptions that drive attitudes and behaviour, not the scientific evidence. It should also be noted that the
primary focus in the study is on additives and that perceptions of other technologies is included in less

detail and mainly in order to relate perceptions of food additives to perceptions of other technologies.

The primary source of data is a representative consumer survey involving 2,046 Danish citizens which was
conducted during December 2010. In order to secure that the analysis is build on existing knowledge rather
than replicating it, a literature review was carried out prior to the questionnaire survey. Furthermore, a
focus group interview was conducted in September 2010 in order to set the scene for the quantitative
analysis, and in particular in order to test whether the initial ideas for a questionnaire design were
supported. Additionally, a pilot study involving 136 respondents was carried out in August 2010 in order to

optimize the design of the choice experiment that was part of the questionnaire.

The remaining report is organized as follows: Chapter 2 provides an overview of the definitions and

regulatory settings. Existing literature is reviewed in Chapter 3. The questionnaire and the focus group
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interview are presented in Chapter 4 (the entire questionnaires in the original Danish version are
documented in Appendix B). Descriptive statistics on attitudes and perceptions that constitute the first part
of the questionnaire are presented in Chapter 5. The second part of the questionnaire consisting of a choice
experiment (CE) study where the trade-offs of consumers between various food additives are elicited is
presented in Chapter 6. Short descriptions of the methodological approach, the statistical estimations of
results and their interpretations are also provided. Summary and conclusions are provided in Danish and in

English in the beginning of the report.
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2 Definitions and regulations

Food production involves innovation and introduction of new food varieties — and to this end the food
industry increasingly makes use of additives and other technologies. An overview of the main tools that the

food industry possesses is provided in Figure 2.1.

New food varieties
using...

L Additive l U Technology l

—_—

(technological)
additives

|

. . . . Genetically it Nano-
Nutrients ‘ Flavours | ‘ Enzvmesl Microbiological Modification UIrradlatlonl u technology
cultures

antioxidants
preservatives

colourings
sweeteners

others

Figure 2.1 Overview of additives and other food technologies.

The regulations of additives and the use of other technologies in food production are documented on the

homepage of the Danish Food and Veterinary Administrationl. A short review is provided below.

2.1 Additives

Food additives are substances used in food with a technological function e.g. to preserve or to obtain a
certain consistency or appearance. Food additives can be divided into several groups, such as antioxidants,
colourings, preservatives, sweeteners, etc. The categories might in some cases overlap. Some functions of
additives have been used for centuries; for example preservation of food by pickling (with vinegar), salting
(as with bacon), preserving sweets with sugar or using sulphur dioxide as in some wines. With the advent of
processed foods in the second half of the 20th century, many substances with additive functions have been

introduced of both natural and artificial origin.

1 http://www.foedevarestyrelsen.dk/Foedevarer/Tilsaetningsstoffer og teknologi/Forside.htm
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Usually — and in the present report - the technical term ‘technological additives’ is referred to as additives
or food additives. Food additives are subject to EU regulation and each authorised food additive is assigned
a unique E number. The list of ingredients on foods must contain a list of additives that have been used.
More specifically, category as well as a name or a number must be stated. For instance, if the colouring

Quinolin yellow is used in a product, it must be labelled as colouring E104 or colouring Quinolin yellow.

The use of food additives must be authorised in the EU before they can be used. In the Danish Positive list
all authorised food additives are registered in permitted amounts and foodstuffs. There are three

requirements that have to be met before an additive use can be authorised:

- it does not, on the basis of the scientific evidence available, pose a safety risk to the health of the

consumer at the level of the use proposed.

- There is a reasonable technological need that cannot be achieved by other economic and

technologically practicable means.

- Its use does not mislead the consumer.

The risk assessors calculate an ADI-value (Acceptable Daily Intake) for each additive. The ADI value is the
amount of a given substance one can consume every day throughout an entire life without any health risk.
Based on this value the limits of use of the additive are set. It is stated on the DVFA homepage that given
the existing knowledge there are no signs that there is a health risk associated with mixing multiple

additives in the same food products.

EU regulation requires that the use of additives in food are monitored and controlled. Thus the authorities
can monitor the development of the use of food additives, and correlating this with information regarding
the diet of the Danish population will enable the authorities to evaluate the health risks related additives in

the diet.

Nutrients constitute vitamins, minerals and certain other substances with nutritional or physiological
functions. Examples are amino acids, fatty acids, dietary fibre ect. These nutrients have to be approved by
DVFA before they can be added to food. Nutrients are not (technological) additives and they are not further

analysed in the present report.

Flavourings are substances added to food in order to add or change the taste and/or the smell of food
products. Concentrates of actual foodstuffs are not regarded as flavourings e.g. concentrate of lemon.

Flavourings are not technically considered to be food additives and do not have an E number. However,

20



they will be treated as food additives in the present report because consumers generally perceive
flavourings as food additives. Flavourings are subject to EU-regulation and the EU-Commission is working

on an EU-list of flavouring substances that will be adopted soon.

Food enzymes are substances obtained from e.g. plants, animals or micro-organisms. Most food enzymes
are produced by gene modified microorganisms. Food enzymes are added to food in order to increase
process activity and/or affect the property of a product. Most food enzymes are not categorized as food
additives but are considered processing aids. Processing aids are substances that are added to food for a
technological purpose during the production, but they may not have a technological purpose in the finished
product. They are in general not regulated in the EU but in the future all enzymes used in food production
have to be authorised by the EU-Commission based on a risk assessment. Until then all enzymes used as

processing aids in Denmark are risk assessed and approved by DVFA.

Microbiological cultures are cultures of bacteria, yeast or mould fungi. They are added to foods to obtain a
technological or a nutritional effect. A common use is to apply micro-organisms to dairy products, i.e. to
change the texture, to sour milk or to refine the taste of cheese. Micro-organisms can also be applied in
food supplements for probiotic purposes. Use of microbiological cultures in foods is subject to labelling

regulations.

2.2 Other technologies

Genetically modified organisms are made on the basis of genetic engineering where genes of organisms are
modified. The organism, which can be a plant, a micro-organism or an animal, can by altering the genetic
material obtain new properties originating from the same or another species. Some of these modifications
cannot be obtained by traditional breeding, which only takes place within a species. In GM technology a
gene with a certain characteristic can be extracted from one organism and inserted into another organism,
whereby the latter can utilize that characteristic. The most common GM foods developed and approved in
the EU are primarily based on GM plant species such as soybean, maize, oilseed rape and some varieties of
cotton. Genetic modification of animals is still on experimental basis. Intended use of gene technology in
foods must be labelled. Only when the content of approved GM organisms is below 0.9 % and unintended
or technically unavoidable then GM labelling is not required. Foods from animals receiving GM feed are not

included in the GM regulations and are thus not labeled as GM-food (DFVA, 2005).

Irradiation of food with ionizing radiation is a process used to prolong the shelf life of food products and/or
reduce the risk of food poisoning caused by presence of pathogenic micro-organisms. Irradiation may have

several different purposes ranging from sterilizing insects infesting grains, preventing the germination of
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onions and potatoes and to reducing micro-organisms in herbs’ and spices. However, currently only
marketing of aromatic dried spices including herbs treated with ionizing radiation are allowed in Denmark.
Irradiated foods must be labeled with information for the final consumer about the use of the irradiation

technology.

Nano-technology is a cross-disciplinary science using elements from biology, chemistry and physics, and it is
defined by operating with units smaller than 100 nm in one of the dimensions. Nano-technology makes it
possible to move atoms and molecules and thereby create new aspects of products or new materials.
Nano-technology has a range of different uses from transparent sunscreens with UV-filter to cleaning
materials to nano-sized chemicals used for improvement of food packaging or changed texture or taste of
food. Depending on the use of nano-technology, the product or ingredient produced by nano-technology
must be approved according to the regulations which normally apply for that product or ingredient. If
nano-technology is used in an area that requires labeling (such as additives) then labeling is required. The
technology is still a novel science in the field of feed and food and at present the Danish Veterinary and
Food Administration has not received any applications regarding nano-materials in food products for the

Danish market.
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3 Literature review of consumer perception of food additives and other
technologies

3.1 Introduction of literature review

The literature review concerns studies on consumer perception of food additives and other technologies
where the latter includes the use of gene technology, irradiation, nano-technology and microbiological
cultures. Furthermore, the literature survey has included experiences with use of economic valuation to
elicit consumer preferences for food additives and other technologies (quantitative rankings). The review is
not intended to be exhaustive but aims at providing an insight into the general attitudes in the populations
towards the issues in question. In particular, there is a considerable amount of literature on consumer

attitudes towards GM foods, which is only briefly mentioned in the present survey.

In the present survey, the discussion of whether consumer perceptions are in line with scientific results is
not dealt with. Firstly, because such a discussion would require analyses concerning the technological and
scientific nature of the use of food additives and other technologies in food production rather than
analyses concerning consumer behaviour as pursued in the present report. Secondly, because in the end
perceptions of consumers guide their behaviour — not scientific ‘truths’. It is still of great importance to
understand relations between perceptions and knowledge but this topic is delegated to future studies. The
survey is based on searching the internet for scientific publications, publicly assessable reports as well as
press releases and debates. An important observation is that when ‘food additives’ is searched for in
Google, a lot of hits appear - but not in scientific papers. This indicates that the topic is much more
dominated by consumer interest/concern and public debate than by scientific articles. Also, press releases
and small movies on YouTube on the hazards related to food additives were found. Hence it seems to be a
topic surrounded with at least some groups of society exhibiting great concern — while there is only a
beginning interest from authorities and social sciences to investigate the issue of how consumers perceive

food additives and the extent of their knowledge.

The literature review is organised as follows: Firstly, surveys focusing on the attitudes of Danish laymen
towards food additives are presented. These are followed by international experiences. Secondly, Danish
and international surveys regarding the position on other technologies are presented. Thirdly, economic
valuation studies on how consumer value food additives (and other technologies), other additives, or other

factors are reviewed.
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3.2 Danish studies on consumer perceptions of food additives

Forbrugerraadet (2008a) conducted a survey in 2008 including 1,047 Danes. The purpose was to
understand perceptions of the role of EU in determining food policy but a question concerning additives
was also included, which is of interest here: Almost 40 % of the respondents stated that they often or very
often considered the contents of food additives when they were shopping (very often was stated by 15 %
of the consumers). Forbrugerraadet (2008b) conducted another survey in 2008 involving 1,055 Danes
concerning perceptions of azo-colouring. They found that 67 % of the Danes stated that they try to avoid
azo-colourings when they shop. Their main reasons (un-aided) included general safety, risk of allergy, use is

unnecessary, unknown risk, avoiding additives, colourings can cause cancer and colouring is unnatural.

A questionnaire survey conducted in May 2008 involving 1,800 respondents from GfK household panel
focused on eating habits and views on food and food production with particular focus on organics. The
survey is documented in Andersen (2009) and is part of a large research project CONCEPTS? . A number of
results are interesting in the present context and are presented here. The respondents were asked to state
how a range of factors affected their choice of food product. By far the most important factor was that the
produce should be fresh (74 % stated that they liked this very much). Also, 40 % liked very much that the
produce was healthy, 20 % liked very much that is was Danish, low fat (‘light’) or that the price was low,
and — of particular interest in the present context — 20 % liked it very much that the food did not contain
food additives. The factors stating that the products were organic, quick to prepare and light were only
liked very much by around 8 % of the respondents. It is worth noting that products being light was disliked
the most (9% disliked that very much). Hence, mixed feelings concerning light products seemed to be

expressed. Second most disliked characteristic was organic products which 7 % disliked very much.

Mixed opinions concerning synthetic sweeteners was seen when the respondents were asked to what
extent they agreed that ‘Using synthetic sweetener is a good way to avoid calories in my opinion’. The
distribution was 42 % who disagreed, 23 % who neither disagreed nor agreed and 35 % who agreed. The
related statement ‘Synthetic sweeteners might be harmful to health’, gave rise to a distribution of 15 %
who disagreed, 21 % who neither disagreed nor agreed, and 43 % who agreed and 20 % stated that they
did not know. The respondents were presented with the statement ‘It is important that my food does not
have additives’, and to this 8 % disagreed, 27 % neither disagreed nor agreed, 63 % agreed and 2 % did not

know.

2 http://www.icrof.dk/pdf/foejolll/indstik_10/Concepts-indstik2010.pdf
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The respondents were also asked to what extent they agreed with the statement ‘If animals have been
given genetically modified fodder, the meat should be labelled so that one can see this’, and the
distribution of answers was that 3 % disagreed, 10 % neither disagreed nor agreed, 73 % agreed (of these

57 % totally agreed) and 11 % did not know.

Perceptions of the relationship between the environment and human health were addressed. More
specifically, the respondents were presented with the statement ‘Food produced in an environmentally
friendly way is better for my health’ and 7 % of the respondents disagreed, 25 % neither disagreed nor
agreed, 63 % agreed and 5 % did not know. The importance of the environment in relation to food
production was sought elicited via the statement ‘It is not particularly important to me whether the food |
buy is environmentally friendly’ where 54 % disagreed, 21 % neither disagreed nor agreed, 23 % agreed and
2 % did not know. Parallel to this, the respondents were asked to express their opinion concerning the
statement ‘It is not particularly important to me whether animal welfare has been taken into account when
producing the food | buy’. It was found that 65 % disagreed, 13 % neither disagreed nor agreed, 20 %
agreed and 2 % did not know. Hence, the picture evolving from the Danish CONCEPTS survey is that
- Almost two out of three respondents found it important that their food did not contain additives.
- One out of five respondents liked it very much that their food does not contain food additives.
- Almost three out of four were very strongly in favour of labelling meat if GM feed has been used.
- There seems to be mixed opinions about synthetic sweeteners. The population was almost evenly
split between whether the use of synthetic sweeteners is a good or bad way to avoid calories.
Twice as many respondents believed that synthetic sweeteners might be harmful to health as
respondents who did not believe that — many respondents chose neither agree nor disagree or
don’t know.
The introduction of a new Danone yoghurt led to a discussion in the Danish media in May 2010 concerning

whether naturalness is always safer than synthetic additives3.

33 International studies on consumer perception of food additives

Interesting contributions on consumer perceptions of food additives is provided by the international food
information council (IFIC). Their reports are posted on their homepage*. Every year since 1997, IFIC has
conducted a food technology survey involving roughly 1,000 US consumers confidence in safety and
labelling concerning plant- and animal biotechnology, nano-technology and sustainability. Hence, their

surveys focus on technologies used in food processing rather than on food additives. The stated mission of

3 http://borsen.dk/nyheder/investor/artikel/1/183865/forbrugere vildledes af naturlige farvestoffer.html
4 http://www.foodinsight.org/Resources/Detail.aspx?topic=2010 Consumer Perceptions of Food Technology Survey
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the IFIC is to effectively communicate science-based information on food safety and nutrition issues to
health professionals, journalists, educators and government officials. IFIC is primarily supported by the
food, beverage, and agricultural industries. Consumers’ perceptions of food additives in the IFIC survey
were dealt with via types of food that respondents would try to avoid. Just over half of the respondents
stated that they tried to avoid certain foods or ingredients. Of these, sugar/carbohydrates were on the top
of the list of food that was attempted avoided: 51 % stated that they try to avoid sugar/carbohydrates, 32
% stated that they try to avoid fat/oil/cholesterol, 18 % try to avoid animal products, 20 % try to avoid salt,
16 % try to avoid snacks/fast food/soda, 8 % try to avoid food additives, 2 % try to avoid spices, 1% try to
avoid processed food. No one stated that they tried to avoid biotechnology and 14 % stated they tried to
avoid other things. It is worth noting that only 8 % of the US respondents stated that they try to avoid food

additives.

Dick (2007) investigated South African consumers' perceptions, viewpoints and understanding of additive
labelling and of their related purchasing behaviour. A qualitative approach was used involving eight focus
group sessions with 39 consumers who stated that they do look for information concerning food
flavourings and colourings on a food product label. The main findings of the study suggested that food
additives were perceived to be unnatural chemical substances that are added to food and involve some
benefits and/or risks for the consumer. The participants' use of food additive information was influenced by
the situational factors associated with each individual participant. The participants were more aware of
tartrazine, monosodium glutamate (MSG) and aspartame than of any other food additive. Participants also
identified a variety of concerns related to food additives such as cancer, allergies, asthma and hyperactivity.
Specific health risks, product quality and uncertainty about product content led to no purchase.
Participants were either uninterested in labels because they were in the habit of purchasing the particular
product or they had previous positive experiences with the particular product, rendering the use of labels

unnecessary. Ingredient information was used the most when purchasing products for the first time.

Altu & Elmaci (1995) evaluated Turkish consumers’ knowledge and opinions on food additives by using a
combined questionnaire and interview study. A total of 400 consumers living in the metropolitan area of
Izmir from eight different employment groups covering medical doctors, housewives, students and
academic personnel of the Food Engineering Department, other university students and kindergarten
teachers were chosen as respondents. They did not find significant differences between the groups
regarding opinions on food additives but the level of knowledge on the subject seemed to be largest among
students and academic personnel from the Food Engineering Department. Major findings of the study were

unawareness by most of the consumers about the functions and advantages of food additives and concerns
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about their health hazards. Some respondents described them as unnatural, toxic or carcinogenic
substances, and suspicions about additives like MSG and food colours, were mentioned. Most of the
consumers recognized additives on food labels and this affected their decision to buy the food negatively.
Control programs on additives were found insufficient by the majority of consumers. Some respondents did
not have any information about these activities. It was concluded in the study that educating consumers in
advantages of functions, safety issues, label declaration and control programs of food additives is

necessary.

Prattdlad et al. (1985) investigated Finnish consumer opinions and behaviour concerning food additives in
the purchase situation. This is an analysis of real behaviour as opposed to behaviour stated in
guestionnaires or interviews. They interviewed 60 female customers who had bought milk, snacks, bread,
beverages, or condiments at the supermarkets in the metropolitan area of Helsinki. The main reasons
stated for buying the products were good taste and familiarity. The majority of subjects considered Finnish
foods to be mainly good and safe although 17 % expressed some concern about food additives. Prattala et
al. (1985) found that the general concern stated about additives did not conform to the observed buying

behaviour.

In 2008, Food Navigator> reported that no additives/preservatives was the most frequently used claim on
new products launched in 2008 — a total of 23 % of new products launched in Europe during the first 8
months of 2008 claimed to have no additives/ preservatives in them. This was followed by claims

concerning the products being organic, low fat, and vegetarian (in that order).

Evans et al. (2010) investigated what the term ‘natural’ means for Australian consumers. They noted that
although a lot of attention has been paid to consumers’ view of novel technologies like nano- and
biotechnology, ‘the issue of added food ingredients and the way food is manufactured has received
surprisingly less attention in scientific journals’. Based on the statements of 190 Australian consumers they
concluded that manufacturers wanting to position products as ‘natural’ should use ingredients that have
undergone physical rather than chemical processing, they should process less, and they should use label

chemical names rather than E-numbers.

3.4 Danish studies on consumer perceptions of gene technology
As mentioned, there is considerable literature on public perceptions of GM food. Also, the conflicting views
of different stakeholders (such as citizens, authorities and the industry) and the degree to which the public

has been sufficiently involved in the regulatory decision processes have been addressed. Interesting

5 http://www.foodnavigator.com/Financial-Industry/No-additives-or-preservatives-lead-label-claims-Mintel
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contributions with particular emphasis on the Danish case can be found in Lassen et al. (2002), Lassen et al.
(2003), Frewer et al. (2004), Lassen & Jamison (2006) and Nielsen et al. (2011). It seems evident from this
literature that the use of genetic engineering is a public concern that has not been adequately addressed.
The results obtained in Lassen et al. (2002) indicate that there is a general agreement across lay people on
one side and regulators, science, and the industry on the other side that gene technology should be both
useful and risk free in order to being acceptable. However, there seems to be a difference in how
usefulness and risks are perceived. Sandge (2008) stresses that the lack of obvious benefits to consumers of
GM food constitutes an important reason for the rejection of GM food among Danes. In Lassen & Jamison
(2006), focus group interviews with Danish citizens were used to identify three ideal-typical categories of
concerns where different groups in society placed different weights on the concerns: social (dealing with
environmental and health risks), economic (dealing with both the threats and opportunities of the new
technologies), and cultural (taking up ethical and moral concerns). According to Lassen et al. (2002),
attempts to introduce GM food in Europe have prompted a major conflict that may be beyond resolution
which is mainly due to failures of the industry, public authorities and researchers to address the concerns
of the general public. Lassen et al. (2002) stated that by learning from the case of GM food, similar

controversies over other applications of GM might potentially be avoided.

When looking at the development in the use of food additives and other newer technologies such as nano-
technology and targeted use of micro-organisms and enzymes, we find that these areas might potentially
benefit from the lessons learned in the GM area too. The key word for success seems to be a dialogue that

sincerely respects the concerns and opinions of other parties involved.

35 International studies on consumer perception of gene and other technologies

Caswell & Joseph (2007) stated that while there is an increasing demand for quality differentiation and for
upgrading product quality, there is still a strong market segment that focuses on low price products
especially among lower income consumers. Based on a literature review, Caswell & Joseph (2007) noted
that consumers in general have not proven to be very open to food made with or treated with technologies
such as irradiation, gene technology, and use of antibiotics in livestock, more so when there is a lack of
information regarding the risks attached to them. It is also noted by Shogren et al. (1999) and Zhang et al.
(2004) that consumers may prefer categories of food products that utilize these technologies if they are
offered extra benefits in the form of price discounts or a health or environmental benefit. There seems to
be a whole spectrum of degrees of acceptance/rejection of foods created with use of biotechnology (such

as GM foods) as discussed in detail below. 2004).
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Caswell and Joseph (2007) also noted that there are differences in the EU and the US in the objective of
implementation of systems that can ensure food safety. TTA (traceability, transparency and assurance)
systems in the EU have been implemented because it is a requirement to gain access to markets whereas in
the US implementation has focused more on consumers’ willingness to pay (WTP). In other words, these
systems are more often mandatory in the EU than in the US. The COOL system (Country of Origin Labelling)
imparts information on the origin of food products. Various studies show that consumers are willing to pay
a higher price for a country of origin label because they use this information as both safety and quality

cues.

The latest IFIC survey conducted in 2010 (IFIC, 2010), aimed at 1) Tracking awareness and perceptions of
food technology; 2) Revealing concerns, gaps in information, etc. related to food biotechnology and
new/emerging technologies; 3) Measuring the extent to which consumers’ views of food technology
change over time; and 4) Identifying benefits of food biotechnology that rings with consumers. The main
conclusions stated in the report regarding how to improve consumer understanding and acceptance of
biotechnology were that:
— Americans support biotechnology the most when considering its potential benefits, such as
reducing impact on the environment and improving sustainability.
— Putting food technologies into overall safety context is important in improving consumer
understanding.
— Putting a “human face,” such as a farmer with the technology helps bridge the gap between science
and real life scenarios.
— Placing consumer preferences regarding food origin, food production methods and sustainability in
the context of an overall healthy diet.
McCluskey, Grimsrud, and Wahl (2006) compared the roles of country (Canada, China, Japan, Norway, and
the United States), demographic, and differences in knowledge in explaining consumer valuation of GM
foods using in-person surveys in supermarkets and shopping areas, a contingent valuation (CV)
methodology, and different products depending on the country. They found that consumers required on
average a discount of 60 % for the GM food studied in Japan, a 50 % discount in Norway, a 24 % discount in
Canada, and a 24 % or 8 % discount, depending on the product and survey location in the US. In China, a
premium of 38 % was elicited. Knowledge about GM products and demographic variables (formal
education, gender, age, and whether there were children under the age of 18 in the household) did not
have uniform effects on consumer valuation across the countries studied as some variables were

statistically positive or negative depending on the country. McCluskey, Grimsrud, and Wahl (2006)
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concluded that “the stage of economic development, along with cultural attitudes valuing tradition and
scepticism of science, must all be considered” when evaluating consumer preferences for GM food.

The Asian Food Information Centre (AFIC) aims at communicating sound, science-based information on
food safety, health and nutrition to media and other key audiences in the Asian region (an organization
very parallel to IFIC in the US). They conducted an online survey in 2008 including 1,000 respondents from
Beijing, New Delhi, Manila, Seoul and Tokyo (AFIC, 2008). They found that Asian consumers are relatively
positive towards biotechnology and the potential benefits it may bring. In relation to perceptions of food
additives, they were asked to state their main food safety concerns which were food poisoning, country of

origin, pesticide residues, and food additives.

Rollin et al. (2011) investigates consumer attitudes towards emerging food technologies involving five case
studies, namely nanotechnology, genetic modification, nutrigenomics, food irradiation and animal cloning.
In line with Lassen et al. (2002) they emphasize the need for communication that actively involves the

public in order to increase awareness and acceptance.

3.6 International studies on willingness to pay for food additives and other technologies
Only a few studies concerning consumers’ willingness to pay (WTP) for (avoiding) additives were found, so
this part of the literature review includes also consumers WTP for genetically modified foods, irradiation

and other technologies of food production and the few studies on consumers WTP for food additives.

In general terms, Caswell & Joseph (2007) note that in addition to eliciting estimates of consumers’ WTP for
food products, a number of studies focus on other important aspects of demand such as reasons for and
factors (e.g. education, income, and age) that affect their choices. Different studies can report very
different WTP figures for the same characteristic of a food product. These variations may be attributable to
hypothetical bias, consumer characteristics, or study design. Across countries, even more variables, such as
differences in the income elasticity of demand at different average income levels, may affect the range of
WTP estimates. The difficulty of transferring WTP estimates from one subject to another is also highlighted

in Mgrkbak et al. (2008) who review consumer WTP for safety attributes in meat.

The studies are shortly described below. A variety of valuation methods have been used to elicit
consumers’ WTP. In contingent valuation (CV) studies, respondents are asked to state their WTP for a given
subject using open questions or multiple choice settings. CV refers to the set up where respondents place a
value on a given subject contingent on the information provided in the survey. In choice experiments (CE),
respondents are asked to choose between a number of subjects and by varying the characteristics of these

subjects, it is possible to elicit their WTP for each individual characteristic. CE belongs to a group of
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valuation method denoted conjoint analyses because the respondents are asked to consider multiple
characteristics of a given subject jointly. An auction (A) is based on the idea that WTP is elicited through
bids — and these bids can be given in different ways (open vs. sealed bids, highest vs. second highest bid
wins, first round of bids is used vs. a random round of bids is used in the analysis, etc.). Table 3.1

summarizes the studies.

Table 3.1. Summary of WTP studies.

Source Attributes Product Method® | Type of information
Aoki et al. Flavour enhancer Ham sandwich CE Info (+/-)
(2010) Sodium nitrite
Radam et al. Flavour enhancer No specific food cv Info (+)
(2010) Monosodium Glutamate | product
Alfnes et al. Colour Salmon CE Info (+)
(2006)
Burton et al. GM - avoidance CE Info, neutral
(2001)
Carlsson et al. GM - avoidance chicken & beef CE Info (-)
(2007)
Carlsson et al. GM - avoidance Poultry, beef & pork | CE Info, neutral
(2005)
James & Burton | GM — avoidance CE Info, neutral
(2003)
Larue et al. GM (Anti-cancer, Heart- | Tomato sauce, CE Not mentioned
(2004) healthy) Chicken breasts,

potato chips
Noussair et al. GM - avoidance Biscuits A Info, neutral
(2004)
Giamalva et al. Irradiation Chicken cv Not mentioned
(1998)
Giamalva et al. Irradiation Meat Sandwich A Not mentioned
(1997)
Shogren et al. Irradiation Chicken Cv, A Info (+/-)
(1999)
Hayes et al. Irradiation Pork A Info, neutral, (+/-)
(2002)
Fox et al. (2002) | Irradiation Pork A Info, neutral, (+/-)
Nayga et al. Irradiation Beef F Info (+)
(2006)
Marette et al. Nano-food — vitamins Orange juice cv Info (nano, society,
(2009) environment, health(+/-))
Hailu et al. Probiotics (Cancer, food | Yoghurt, ice cream, | CE Not mentioned
(2009) safety, well-being) pill
Teratanavat & Soy (Natural, lycopene Tomato Juice CE Not mentioned
Hooker (2006) enriched)

'Choice experiments (CE), contingent valuation (CV), auction (A), field experiment (F).
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Food additives

Aokia et al. (2010) investigate how consumers value a food additive (sodium nitrite) in ham sandwiches and
whether the provision of information about sodium nitrite affects the individuals’ choice. They use choice
experiments in both real (the laboratory experiment) and hypothetical (the survey) environments. The
results suggest that in both real and hypothetical situations, participants do not favour the use of sodium
nitrite, per se, regardless of whether or not the detailed information is provided. Moreover, the effect of
information differs between the two environments. In addition, the results indicate that information
related to flavour seems to have relatively higher influence on the consumers’ choice behaviour in a real
situation, while information concerning health risk is likely to play a relatively more important role in a

hypothetical situation.

Radam et al. (2010) examines Malaysian consumers’ perception, attitudes and WTP towards food products
where the flavour enhancer monosodium glutamate (MSG) is not used. In the survey they use the
economic valuation method contingent valuation to determine consumers’ WTP. They found that

consumers were willing to pay a positive price premium for avoiding MSG in their food products.

Alfnes et al. (2006) investigates Norwegian consumers’ preferences for colour additives in farmed salmon.
They use choice experiment with real incentives. The consumers must choose between salmon fillets
varying within five different colour categories. The consumers receive information on the colour additive
concerning the additive’s origin and that it has no side effects. Before the respondents knew the origin of
the colour, they preferred the salmon fillet with the brightest colour but after being informed the most

preferred product was the second highest colour of red.

Genetic modification

Burton et al. (2001) conducted a CE on British consumers investigating the preferences for GM products.
The GM products could either be produced with genes from plants only or with genes from both plants and
animals. They found that consumers generally were against the use of GM products no matter whether
they were produced with genes from plants only or with genes from both plants and animals. The price
premiums were in the range of 26 to 470 per cent for a non-GM product (see also James and Burton (2003)
for further details). Carlsson et al. (2007) investigated consumers’ preferences for beef and chicken which
might be fed with GM fodder. More specifically, they examined the effect on consumer welfare when GM
was banned relative to a scheme that labels GM food. For the chicken product as well as the beef product,
consumers were against the use of GM fodder. Whether GM fodder was banned or the products were
labelled GM-free were of minor importance for the consumers. Carlsson et al. (2005) investigated product

dependency between beef, pork, and chicken products with respect to the value of animal welfare, origin
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and GM characteristics. They found product dependency for all characteristics. First, WTP for knowing the
origin was valued twice as high for beef products as for pork. Second, WTP for banning the use of GM
fodder was found to be more than twice as high for beef and pork production as for chicken production.
Third, keeping the herd outdoors was valued about ten times more important for the pork production than
for beef and chicken productions, whereas mobile slaughter houses were valued negatively for the chicken
productions and positively in the other productions. Noussair et al. (2004) conducted a Becker-DeGroot
Marschak auction valuing consumers WTP for GM-free biscuits in France. They found that consumers on
average valued GM-free labelled products more than 30 % higher than GM products. Larue et al. (2004)
examined consumer response to functional foods produced by e.g. GM procedures. The examined products
were chicken breasts, potato chips, and tomato sauce with the following functional health claims: “anti-
cancer” and “heart-healthy”. The results showed only a small price premium for GM produced functional

foods. For an overview of attitudes and valuation studies on GM foods see also Costa-Font et al.(2008).

Irradiation and other technologies

Giamalva et al. (1998) conducted a CV survey among dieticians in the US health care system to estimate
their WTP for three different methods to reduce food borne risks in chicken meat. They included the
following risk reduction methods: the HACCP (Hazard Analysis Critical Control Point) system which aims at
reducing or eliminating risks of the hazards being realized, irradiation, chemical rinses, and status quo. They
found that the dieticians favoured the HACCP system with a mean WTP of 5.5 cent per pound of chicken
meat. The second-best solution was irradiation with a WTP of 4.4 cent, while the least attractive solution
(but still positive preferences) was chemical rinses with a WTP of 1.1 cent per pound. All other WTP studies
found that involve risk reduction methods concerns irradiation of meat. Shogren et al. (1999) examined
consumers’ attitude towards irradiation of chicken breasts. The methodological approaches included a CV
setting and an experimental auction setting. They found price premiums of approximately 10 % for food
safety obtained using irradiation in both studies. Other studies have shown great reluctance among people
laymen towards using irradiation to increase food safety. Hayes et al. (2002) investigated irradiation of pork
products using an experimental Vickrey auction. They also tested the effect of providing positive and
negative information regarding irradiation of pork products. They found that positive information resulted
in higher bids, but that positive information combined with negative information had a similar effect as
only providing negative information, suggesting that negative information dominates positive information
(see also Fox et al. (2002)). Giamalva et al. (1997) used an experimental auction setting and found that
consumers were willing to pay $ 0.71 for an irradiated meat sandwich. Nayga et al. (2006) used a field
experiment to measure consumers’ WTP for using irradiation to reduce risk of food poisoning from ground

beef. Prior to the experiment consumers were informed about the nature of food irradiation technology
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and its ability to reduce risk of food borne illness. They found that respondents were willing to pay $ 0.77

for a pound of irradiated ground beef.

Functional food

Marette et al. (2009) examines the impact of environmental, societal and health information about nano-
technology on German consumers’ WTP for two types of orange juice produced by means of nano-
technology. They use a survey approach where the economic valuation method dichotomous choice is
applied. Orange juice type A is fortified with vitamin D, which is enclosed in a nano-scale capsule that
allows a better absorption and mobilization of the vitamin in the human body. In orange juice type B, the
bottle is imbued with nano titanium dioxide particles that protect food nutrients from damage due to UV-
light. They found that only health information decreased the WTP estimates significantly, while information
concerning the environment and society did not influence WTP significantly. Overall they conclude that
many participants are reluctant to accept applications of nano-technology in food products, and that this
reluctance is more pronounced when technologies are used directly to modify the product rather than the

packaging.

Hailu et al. (2009) examines Canadian consumers’ preferences for using probiotics as the functional
component in functional foods. The probiotics were added to either yoghurt, ice cream or a pill.
Furthermore, the probiotics were either accompanied by health claims relating to reduced risk of colon
cancer, food safety in terms of reduced risk of bacterial infections or well-being in general. The results
indicated that consumers only had positive preferences for probiotics when it was added to reduce colon
cancer risk and when the delivery mode was through yoghurt. The remaining attributes were associated
with negative utility with pills as the delivery mode being least preferred and the promotion of resistance

to bacteria which can cause food poisoning being valued as the least favoured health claim.

Teratanavat & Hooker (2006) conducted a survey involving CE on US consumers’ valuation of a novel
functional food, a case study of tomato juice containing soy. Lycopene and isoflavones which are contained
in respectively tomatoes and soy products, have shown to help prevent the risk of several diseases
including prostate cancer and heart diseases. Because of that it is expected that the consumption of tomato
products containing soy might help promote good health. The results showed that consumers on average
were against fortified products with multiple health benefits and more in favour of products where the

nutrients were from a natural source.
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3.7 Summary of the literature survey

The intentions with the literature review were to present a brief overview of existing knowledge concerning
consumer perceptions on food additives and other technologies. Moreover, we wanted to focus on
knowledge concerning 1) the relationships between consumers’ knowledge and their perceptions of food
additives and other technologies 2) the rankings of concerns for food additives relative to other
technologies and rankings of technologies relative to other food concerns and/or food qualities and 3)
whether there were some types of food additives that consumers are particularly concerned about. The
literature review did not shed much light on the more detailed topics mentioned above — but they will be

addressed in the questionnaire survey conducted in December 2010 by FOI.

With respect to consumers’ perceptions towards food additives, the literature shows that the majority of
Danish consumers are sceptical towards the use of food additives and that they do not want them in their
food. More specifically, almost two out of three respondents found it important that there are no food
additives in their food and one out of five liked very much that their food does not contain food additives.
However, looking at the actual behaviour, this attitude does not often carry over to the shopping situations.
A single survey that addressed the issue of why consumers tried to avoid additives (in particular azo-
colouring) indicated that the main reasons (un-aided) included general safety, allergy, colourings are
unnecessary, unknown risk, colourings can cause cancer and colouring is unnatural. The international case
studies seem to roughly replicate this scepticism in attitudes and the relatively unaffected buying behaviour
with the exception of American consumers where the majority does not express scepticism towards food

additives.

The very few stated preference studies on consumers’ WTP for (avoiding) food additives supported the

results obtained in the more qualitative surveys. No Danish WTP studies were identified.

Sceptical attitudes also seem to apply with respect to Danish consumers’ attitudes towards the use of gene
technology. The studies indicate that the underlying problem is that lay people do not find that the
usefulness of gene technology outweighs the risks and that there is a need for real dialogue between
proponents and opponents if the conflicting views are to be better understood. When looking at the
development in the use of food additives and other newer technologies such as nano-technology and
targeted use of micro-organisms and enzymes, these areas might potentially also benefit from the results
of this study. The key word seems to be a dialogue that sincerely respects the concerns and opinions of

other parties involved.
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4 Description of questionnaire survey

4.1 Introduction

The formulation of the questionnaire is based on experiences from the literature review as well as a pilot
study and a focus group interview. The pilot study involving 136 respondents was carried out in August
2010 in order to optimize the design of the choice experiment that was part of the questionnaire. More
specifically, the purpose of the pilot study was 1) to test whether the chosen products and product
attributes that the respondents were asked to choose between made sense to the respondents 2) to obtain
a priori values of the WTP estimates which would improve the efficiency of the statistical design of the
choice combinations in the actual choice experiment. As the pilot study was carried out for methodological
reasons, it is not described in further details. The focus group interview was conducted in September 2010
in order to set the scene for the quantitative analysis. In particular, the purpose was to test whether the
initial ideas for a questionnaire design were supported. Drafts of the questionnaire were sent to DVFA for
commenting. The questionnaire survey was conducted during December 2010 using Userneeds internet
panel which consists of panel members that are invited to participate in order to secure representativeness

of the panel.

4.2 Focus group interviews

The intention with conducting a group interview rather than personal interviews was to be able to capture
the dynamics of the discussions in a group as well as learning the types of arguments used to express
opinions. The focus group interview was organised as a semi-structured interview because this approach
allows the researcher to observe which topics spring up and which topics are only discussed when they are
brought up by the interviewer. The following short description of semi-structured interviews is provided by

Lindhof & Tayler (2002) p. 195:

A semi-structured interview is a method of research used in the social sciences. While a structured
interview has a formalized limited set questions, a semi-structured interview is flexible, allowing new
questions to be brought up during the interview as a result of what the interviewee says. The interviewer in
a semi-structured interview generally has a framework of themes to be explored.

However, the specific topic or topics that the interviewer wants to explore during the interview should
usually be thought about well in advance (especially during interviews for research projects). It is generally
beneficial for interviewers to have an interview guide prepared, which is an informal "grouping of topics and
questions that the interviewer can ask in different ways for different participants" ™. Interview guides help
researchers to focus an interview on the topics at hand without constraining them to a particular format.
This freedom can help interviewers to tailor their questions to the interview context/situation, and to the
people they are interviewing.
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Seven persons from FOI were recruited to the focus group interview. This opens up for a potential bias
towards being too academic and too knowledgeable compared to the average Dane. However, the benefits
in terms of keeping costs and time down were considered to exceed the disadvantage in terms of biased
sample. It should also be noted, that the focus groups are not used as independent data sources but are
intended to provide input to the questionnaire. In order to limit the above mentioned bias, none of the
participants were from the Unit of Food, Consumption and Health. The group consisted of a former
secretary (recently retired, female, single, above 60 years), scientific secretary (holding a masters degree,
female, married and 3 children, between 30 and 40 years), controller (holding a masters degree, female,
single, having allergy, between 30 and 40 years), masters student (female, pregnant, between 20 and 30
years), masters student (male, between 20 and 30 years), Ph.D. student (male, married and 2 children,
between 30 and 40 years). The interview included the following topics:
- What is important when you buy food?
- Looking at a number of pictures of food we want you to list what you are looking for when you buy
that type of food — and what you try to avoid?
- Food can be affected by different types of technologies and additives. Can you mention some?
- Do you distinguish between whether an additive (E number) is used and whether technology is
used?
- Isit mainly good or bad that additives are used?
- Do you think that food additives affect your health?
- Do you have any recommendations for future regulation of food additives (more/less standards or
information)?
A short summary of the discussions from the focus groups reveals that there might be a tendency to argue
for the politically correct answers. That said, very useful information was obtained. It seemed that the word
food additives did not spring to mind when the participants were asked a general question about what they
found important when they were buying food. With respect to avoiding certain types of food, one tried to

avoid non-domestic meat and another tried to avoid ready-made food and marinated meat.

When the participants were asked to mention different types of technologies and additives, they
mentioned homogenized milk, treating food to look better, extending durability, irradiation of eggs (it was
stated that this is done in Sweden), pasteurization to kill bacteria, heating, hormones to cattle, straw

reducers, GM to increase crop yield, pesticides, functional food, and adding vitamins.

When the participants were asked whether they had heard about nano-technology, it was stated that they

had heard about its use in furniture production and as shoe polisher, but not in relation to food production.
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In relation to irradiation, it was mentioned that it was used to sterilize milk cartons and one had heard that
strawberries are irradiated in order to keep longer. With respect to adding vitamins, the opinion among the
group members was that it is often seen abroad and one was pretty sure that it should be labelled if

vitamins are added so that you can easily avoid it if you want to.

One of the participants mentioned that it could be a good thing to use additives if that meant that there
were no bacteria in the food. Another mentioned that basically, it was not good to use additives and it
would be better to buy natural food — but that is was difficult to see through what was good and what was
bad - and as long as people did not die from additives it was probably okay. One stated that natural
colourings are most often better than synthetic colourings — and this initiated a discussion on whether this
was true or not. A woman mentioned that the effects of natural ingredients are not so clearly tested as
those of the synthetic ingredients. Another woman mentioned that it would be nice if additives did

something good — such as adding vitamins.

They were asked whether they distinguished between additives and the use of technologies such as
irradiation or gene technology. It was stated by one participant and others agreed that additives are added
to the product and you get them into your body while technology is a kind of processing tool and does not
enter your body. It was stated that additives can be good if they prevent you from being infected by food
bacteria, but why do they use phthalates when they are not necessary? Information about additives was by
some of the respondents preferred to regulations because the latter reduce choice possibilities. One
person with allergy suggested that the burden of proof should be reversed such that additives and
technologies must prove that they are not harmful. A general scepticism concerning whether long term

effects and who actually test this was expressed. The interview guide can be seen in Appendix A.

4.3 Description of the questionnaire
The main purpose of the questionnaire was to elicit Danish consumers’ knowledge, perception of and
preferences for food additives and to some extent for other technologies. In particular, the intention was to
elicit whether consumers associate food additives — and to some extent other technologies - with food risks
and if they do, whether consumers try to avoid food where these have been used. A secondary purpose
was to elicit consumers’ trade off’s between food additives and other technologies when multiple
attributes had to be assessed jointly in a case study using a choice experiment. The questionnaire consisted
of two main sections (the entire questionnaire (in Danish) is found in Appendix B):

— Qualitative questions on knowledge and perceptions on food additives and to some extent other

technologies (results reported in Chapter 5).
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— Choice experiments where consumers are confronted with products in which a variety of
combinations of additives and technologies are used. They are asked to choose between different
products and thereby reveal their willingness to trade off different product attributes in terms of
additives and technologies (results reported in Chapter 6).

The overall purpose of the second part of the questionnaire, the choice experiment, was to let a consumer
choose from a range of products with pre-specified product characteristics (often denoted attributes in the
choice experiment literature). By choosing a given product A over another product B, the respondents
reveal that product A provides them with larger utility than product B. By systematically combining product
attributes into a number of products and letting each respondent go through a number of choice situations,
it is possible to estimate the value that each respondent places on each individual attribute. In our specific
case, each choice set consists of two experimentally designed alternatives and a zero-cost ‘none-of-these’
opt-out alternative. The experimental design used is a D-efficient Bayesian updated fractional factorial
design resulting in 18 different choice sets in total (using the software package Ngene). The updated design
is based on results from the pilot study. Hence, each respondent is asked to choose between two
hypothetical products and a ‘none of these’ in a total of 18 choice situations. None of the situations are
identical. By letting a large number of respondents go through the same exercise of choosing between
products with different characteristics, it is possible to elicit patterns across the sample population in terms

of average WTP or to avoid the investigated attributes.

In the present case study the product to which the different attributes are linked is 1 litre of fruit yoghurt. It
is very important in a choice experiment that the researcher knows as precisely as possible what the
respondent is actually valuing when he/she makes the choices. This can be pursued by being very detailed
in formulating the choice situation and also by choosing a specific product that all respondents are likely to
be able to relate to. At the same time, it is necessary that it is meaningful to link the attributes to the
product. Hence, 1 litre of fruit yoghurt was chosen. The product is specified by three attributes than can
take on different levels. The first attribute is place of origin which is generally found to be of great
importance for consumers. We only distinguish between domestic and non-domestic/imported products.
The second attribute concerns additives and the use of technologies in order to elicit trade-off’s between
different types of additives (preservatives, sweeteners, colouring, flavourings) and also to elicit trade-off’s
between extending durability by either adding preservatives, using gene technology or micro-organisms.
More specifically, the following six attribute levels are included: Improved taste using flavouring, improved
colour using colour additives, sugar-free product using sweeteners, extended durability using gene
technology, extended durability using preservatives, extended durability via micro-organisms or nothing

added).
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It is worth noting that these attributes and their levels do not necessarily have to be scientifically true, they
just have to be a realistic option in upcoming markets. There is an introductory text prior to the 18 choice
situations in which these matters are explained (see Appendix B for a description of the introductory text).
Furthermore, the third attribute, a cost attribute with six different levels, was included representing the
price of a fruit yoghurt with the specified attributes. An overview of the attributes and levels used in the
basic experiment (split 1), are presented in Table 4.1 and an example of a choice experiment is seen in

Figure 4.1.

Table 4.1. Characteristics of fruit yoghurt in the basis spilt of the choice experiment (split 1)

Attributes Levels

Place of origin Danish
Imported

Production characteristic Nothing added

Improved taste using aroma

Improved colour using colour additives
Sugar-free product using sweeteners
Extended durability using gene technology
Extended durability using preservatives
Extended durability using micro-organisms

Price (DKK/litre) 5,9, 14,20, 27,35
1 litre of fruit yoghurt Yoghurt A Yoghurt B Alternative C
Place of origin Danish Imported
Production Nothing added Extended durability None of these
characteristics using preservatives
Price (DKK) 35 9
| choose (tick the box) O m] |

Figure 4.1. Choice set example of a choice task.

Four versions (often denoted splits) of the questionnaire were made which makes it possible to do split-
sample analysis of a variety of hypotheses — particularly in relation to the choice experiment data. The
preferences were elicited for two different products, yoghurt and candy, to see whether preferences for
food additives were dependent on type of product. Hence, split 3 replicates the choice experiment in split 1
except that fruit yoghurt is replaced with candy. To investigate the effect of information, the choice
experiment and the remaining questionnaire in split 2 is identical to the one in split 1 except that there is
no information provided on the food additives and technologies in split 2. To investigate how preferences
for food additives depend on other specifications and to investigate the differences between valuations of

using gene technology as compared to using micro-organisms, split 4 replicates split 1 except that the

40



attribute level ‘Extended durability using gene technology is replaced with ‘Extended durability using micro-
organisms’. An overview of the splits is found in table 4.2 while more detailed information on differences

between splits is found in Appendix C.

Table 4.2. Overview of the 4 versions (splits) of the questionnaires.

Splits  Product Information Formulation of CE

1 basic Fruit yoghurt Yes Basis

2 Fruit yoghurt No Basis

3 Candy X Basis

4 Fruit yoghurt X Replace gene technology with micro-organisms in CE

The sample consisted of individuals over the age of 18 years and living in a household with internet access.
The overall sample was intended to be representative on geography (east and west Denmark, gender, age
(18-39 or 40-65 years) and personal income (below 200,000, 200,000-399,000, above 400,000 DKK). The

intended distribution of the sample is shown in Table 4.3 below.

Table 4.3. Intended representativeness of samples.

Men Women
Personal income | 18-39y 40-65y|18-39y 40-65y
East Below 200,000 4% 3% 4% 3%

200,000-399,999 4% 5% 5% 7%
400,000 or more 2% 5% 1% 3%
West Below 200,000 4% 3% 5% 4%
200,000-399,999 5% 8% 6% 10%
400,000 or more 2% 5% 1% 2%

TOTAL 1,0

We expected no differences in socio-demographic distributions of the four splits, but we expected that
there might be differences in attitudes and perceptions between split 2 (no information) and the remaining
splits (1, 3, and 4) because respondents in split 2 were not provided information concerning food additives
and the various technologies used. The splits 1, 3, and 4, only differ with respect to the choice experiment
which is placed after all the attitudinal questions. Hence, potential differences in attitudes and perceptions
between these splits might simply be due to randomness or potentially differences in the

representativeness.
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5 Questionnaire results — perceptions

After a short description of the socio-demographic distribution of the samples, the most important results
of the consumer survey are presented in the following order: Labelling and information, trust and
acceptance, present use of food additives and other technologies, avoidance and health hazards of food

additives, and responsibility.

5.1 Socio-demographic distribution of the samples
The four split samples consisted of respectively 475 (split 1), 514 (split 2), 494 (split 3), and 563 (split 4)

respondents who returned the questionnaire. Altogether 2,046 respondents returned the questionnaire.

The socio-demographic distributions of the four samples are shown in appendix E. As expected, no
significant differences between splits seemed to be present. We note that the samples seem to be
representative with respect to gender and number of children in the household. The samples consist of too
few respondents below 25 and above 62 compared to the Danish population. Also, there are too few
respondents with household incomes below 400,000 DKK and too many respondents with household

incomes above 600,000 DKK.

In order to be able to interpret the parameter values as WTP estimates, it was necessary to be sure that the
respondents did actually use the information concerning the individual attributes and that there is a
reasonable probability that they understood the task they were asked to carry out. If these conditions are
not met, we denote the respondents as protesters and they are not included in the estimation analysis.
Protesters were identified using a follow-up question given to respondents who chose the zero-cost opt-
out alternative in all 18 choice sets. The respondents stating the reasons for doing so to be “l as a consumer
should not choose how food is produced” and “The choice sets did not make any sense” were classified as
protesters and excluded from the analysis of estimating WTP which is in line with Meyerhoff and Liebe
(2008). Between 6 and 13 respondents were identified as protesters, thus leaving effective samples of 469,

502, 482, and 550 respondents respectively for the following analysis (a total of 2003 respondents).

5.2 Labelling and information

The respondents were asked to state their opinion concerning the present labelling practice. More
specifically, they were asked to state to what extent they agreed with the statements that it is always
labelled when food contains additives (E numbers), when traditional food technologies are used (such as
enzymes or micro-organisms) or when newer food technologies are used (such as gene technology,

irradiation or nano-technology).

42



Two out of three (around 65 %) believed that it is labelled when a product contains food additives while
less than 15 % did not think that it was labelled if a food product contains additives. Around 10 % neither

agreed nor disagreed and around 10 % did not know.

More uncertainty surrounded labelling of technologies. -One out of three (around 35 %) of the respondents
stated that they did not know whether the use of traditional technologies such as enzymes or micro-
organisms is labelled. Similarly, almost 35 % stated that they did not know whether a food product is
labelled if newer technology is used. Around 35 % stated that they did not think it is labelled when
traditional technologies are used and around 40 % stated that they did not think that the use of newer
technologies such as gene technology, irradiation or nano-technology is labelled. Only around 15 % of the

respondents believed that use of technology is made visible through labelling.

Hence the overall conclusion on labelling seems to be that around 65 % of the respondents are confident
that the use of food additives can be identified on food products but only 15 % (one out of seven) believe
that it is labelled which technologies have been used. Roughly one out of ten respondents do not know
whether additives are subject to labelling and roughly one out of three do not know whether technology is
subject to labelling requirements. The questions regarding labelling practices were posed before the
respondents were provided information concerning the use of additives and technologies (see below) and
as expected no differences in answers across splits 1-4 were observed. The results are shown in Figures 5.1-

5.3.

It is always labelled when the food contains additives (E-
numbers)
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disagree  disagree  disagree agree know
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Figure 5.1. Distribution of sample population according to perception of labelling of food additives.
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It is always labelled when traditional food technologies are used
(such as enzymes or micro-organisms)
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Figure 5.2. Distribution of sample population according to perception
technologies such as enzymes and micro-organisms.
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of labelling of traditional

Figure 5.3. Distribution of sample population according to perception of labelling of newer technologies

such as gene technology, irradiation or nano-technology.

Results on familiarity with provided information are shown in Figure 5.4 — Figure 5.6. When the

respondents were asked to state whether they were familiar with the following piece of information

concerning food additives, less than 20 % stated that the information was partly new or new while the vast

majority (almost 80 %) stated that the information was not new to them:

44



Tilsaetningsstoffer er stoffer, som tilsaettes mad for at pavirke holdbarhed, konsistens, farve, smag, lugt, osv.
Kun godkendte f@devaretilsaetningsstoffer md bruges i fadevarer — og kun i godkendte maengder.
Godkendte tilszetningsstoffer far tildelt E-numre. Tilstedeveerelse af tilsaetningsstoffer skal altid veere

angivet.

When the respondents were presented with information concerning micro-organisms (see below), 65 %

stated that the information was partly new or new and 35 % stated that the information was not new:

Mikroorganismer sdsom geer og svampe anvendes til fremstilling bl.a. af syrnede meaelkeprodukter, ost,
spegepglser, gl og vin. Mikroorganismer, som anvendes i fddevareproduktionen, skal registreres. Indhold af

mikroorganismer skal fremgd af maerkningen pa fedevaren.

Provided with the following information on genetically modified organisms, 40 % of the respondents stated

that it was partly new or new while 60 % of the respondents stated that the information was not new:

Ved genteknologi kan der zndres pa generne i planter, mikroorganismer eller dyr, sG disse fdr nye
egenskaber. Fgdevarer fra genmodificerede organismer skal risikovurderes og godkendes inden
markedsfgring. Der er krav om at maerke f@gdevarer, der indeholder eller er fremstillet af genmodificerede

organismer (GMO).

Hence, the results indicate that respondents were much more often familiar with the piece of information
provided on food additives, than with the provided information concerning gene technology and least

familiar with the information provided on the use of micro-organisms in food production.

Is this piese of information on additives new for you?
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Figure 5.4. Distribution of sample population according to familiarity with information on food additives.
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Is this piece of information on micro-organisms new for you?
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Figure 5.5. Distribution of sample population according to familiarity with information on micro-organisms.

Is this piece of information on gene technology new for you?
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Figure 5.6. Distribution of sample population according to familiarity with information on gene technology.

Two related questions concerned to what extent consumers have access to the level of information
regarding additives that they want. Firstly, respondents were asked to what extent they find it easy to see
on a product which additives have been used. It was found easy to see by 25 % (distributed as less than 5 %
completely agreed that it is easy to identify what food additives have been used while almost 20 % partly
agreed that it is easy). On the other end of the scale, around 55 % completely or partly disagreed that it is

easy to identify which food additives a given product contains. A very similar picture was seen with respect
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to the question concerning respondents’ confidence in having sufficient information about food additives
to make the right choice. In both questions around 20 % neither agreed nor disagreed. Hence, more than
half of the consumers do not feel that it is easy to identify whether food products contain additives.
Respondents who did not receive information seemed to be slightly less inclined to find it easy to identify

whether food products contain additives. The results are seen in Figure 5.7 and Figure 5.8.
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Figure 5.7. Distribution of sample population according to perception of the statement ‘I find it easy to see
on a product whether it contains additives.’
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Figure 5.8. Distribution of sample population according to perception of the statement ‘I have sufficient
information about additives to be able to make the right food choice.’
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Parallel questions were asked about people’s confidence in having sufficient information regarding
technologies. Similar patterns for food additives and technologies were seen although respondents seemed
to feel less well informed about used technologies. More specifically, almost 70 % did not find it easy to see
on a product which technologies are used while only around 10 % found it easy. A little more than 50 % did
not agree that they had sufficient information to make the right choices, around 20 % felt sufficiently

informed and 20 % neither agreed not disagreed with the statement.

Respondents who did not receive information seemed to be less inclined to find it easy to identify whether
technologies have been used in the production and fewer felt that they had sufficient information. These

results are seen in Figure 5.9 and 5.10.

| find it easy to see on a product which technologies have been used
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Figure 5.9. Distribution of sample population according to perception of the statement ‘I find it easy to see

on a product which technologies have been used.’
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I have sufficient information about food technologies to make the
right choices
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Figure 5.10. Distribution of sample population according to perception of the statement ‘I have sufficient

information about food technologies to make the right choices.’

5.3 Trust and acceptance

Very similar pictures were seen regarding respondents’ trust of the risk assessment made by authorities
regarding approval of new additives or new technologies. Less than 40 % were completely or partly
confident that the authorities do a good enough job (distributed as 10 % completely agreed and almost 30
% partly agreed that they trust the risk assessment) while almost 45 % completely or partly disagreed that
they trust authorities. Close to 20 % stated that they ‘neither trust nor distrust’ and a few per cent did not

know. Information seemed to induce a slight increase in trust. Results can be seen in Figure 5.11 and 5.12.
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Figure 5.11. Distribution of sample population according to whether they trust the risk assessment made by

authorities regarding food additives.

| have complete trust in the risk assessment made by the autharities
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Figure 5.12. Distribution of sample population according to whether they trust the risk assessment made by
authorities regarding new food technologies.

When the respondents were asked to prompt their acceptance of using food additives, micro-organisms

and gene technology respectively, three different patterns evolved:
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— The respondents were almost symmetrically distributed with respect to acceptance of using food
additives with a small majority of sceptics (12 % completely disagreed that it was OK to use
additives, 25 % partly disagreed, 25 % neither agreed nor disagreed, about 25 % partly agreed, and
about 5 % completely agreed).

— A majority of people were against using gene technology in food production (about 55 % against
the use and almost 20 % in favour while around 15 % neither agreed nor disagreed).

— A majority of people accepted that micro-organisms are used in food production (less than 10 %
were against and around 60 % in favour while around 20 % neither agreed nor disagreed).

The effect of the provided information was most profound with respect to acceptance of using micro-
organisms where the respondents who had received information were much more inclined to accept the
use of micro-organisms than the respondents who had not received information. Also, much fewer
respondents stated don’t know when they had received information (almost 25 % of the respondents who
had not received information stated that they didn’t know whether they found it OK to use micro-
organisms against less than 10 % in the splits that had received information). Similar, but less profound
effects of information were found regarding acceptance of using additives and gene technology. These

results are seen in Figures 5.13-5.15 by comparing split 2 with the other splits.

| find it completely okay that food contains additives
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Figure 5.13. Distribution of sample population according to whether they find it okay to use food additives.
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Figure 5.14. Distribution of sample population according to whether they find it okay to use micro-

organisms in food products.
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Figure 5.15. Distribution of sample population according
technology in food production.
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5.4 Present use of food additives and other technologies

Separate from whether people like or dislike the use of food additives and other technologies in food
production, it is of interest to know how widespread they perceive the use of food additives, micro-
organisms, gene technology, enzymes, irradiation and nano-technology to be. Results are shown in Figures

5.16 - 5.21.

The vast majority (95 %) believed that food additives are widely used (distributed such that around 35 %
believed that additives are found in many products and 60 % believed additives are found in almost all food

products).

Around 50 % thought micro-organisms are used to produce many products and around 5 % thought that
micro-organisms are used to produce almost all products, 30 % thought that micro-organisms are used in

some products while less than 10 % believed that micro-organisms are not used at all.

Very few people thought that gene technology is not used at all or is used in all products. Roughly about 30
% thought that gene technology is used in few products, around 35 % believed it is used in some products

and almost 20 % believed that gene technology is used in many products.

Around 20 % thought enzymes are used in some products, just over half of the respondents believed that
enzymes are used in many products, and almost 10 % believed that enzymes are used in almost all

products.

Around 40 % of the respondents believed that nano-technology is used to produce a few of the products
that are available today, around 25 % believed it is used in some products and a little less than 10 %

believed that nano-technology is used in many products.

Around 25 % believed that irradiation is used in a few goods, 35 % believed it is used in some goods and

around 20 % believed it is used in many or all goods.

The respondents who received information seemed to be less inclined to answer don’t know to whether
the different technologies were used while no differences between respondents regarding to what extent

they thought that additives were used.
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I think that additives are used ...
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Figure 5.16. Distribution of sample population according to how widespread they think the use of food
additives is in the products they can buy today.
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Figure 5.17. Distribution of sample population according to how widespread they think the use of micro-
organisms is in the products they can buy today.
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I think that gene technology is used...
40

35

30

25

mSplit1
20

Split2

15 mSplit 3

10 m Split4

Inno goods  Inafew In some In many Inalmost Do not know
goods goods goods  every goods

Figure 5.18. Distribution of sample population according to how widespread they think the use of gene
technology is in the products they can buy today.
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Figure 5.19. Distribution of sample population according to how widespread they think the use of enzymes
is in the products they can buy today.



I think nano-technology is used...
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Figure 5.20. Distribution of sample population according to how widespread they think the use of nano-
technologies is in the products they can buy today.

I think irradiation is used...
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Figure 5.21. Distribution of sample population according to how widespread they think the use of
irradiation is in the products they can buy today.

A few additional questions focusing particularly on food additives were posed. Figure 5.22 illustrates the
distribution of respondents according to when they think about food additives. Around 15 % stated that
they never think about food additives and 30 % think about them when mentioned in the media. A more
active interest is shown by the 15 % of the respondents who stated that they often look for information

concerning the presence of additives and the almost 40 % who stated that they think about additives

56



almost every time they go shopping. No significant differences in response between respondents who had

received information and those who had not.

When do you think about the presence of additives in your food?

HSplitl

Split2
= 5plit3

mSplitd

Never When | hear  |often lcok for  Almast every Do not know
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Figure 5.22. Distribution of sample population according to their interest in additives.

5.5 Avoidance and health hazards of food additives

In order to follow up on the general reluctance to accept food additives as indicated in Figure 5.13,
respondents were asked whether they do anything in particular to avoid too many additives. They were
allowed to choose more than one action from a list of possible actions®. Figure 5.23 indicates that the
strategy that was stated by the largest number of respondents was to read the labels (50 % stated that as a
strategy). The second most often mentioned strategies (mentioned by around 40 %) included buying
organic, buying Danish produce, avoiding ready-made dishes and making the food from basic ingredients.
About 20 % of the respondents stated that they try to avoid canned food and specific groups of food. Last
but not least, 20 % of the respondents stated that they do not do anything in particular to avoid additives.
No significant differences in response between respondents who had received information and those who

had not.

6 The list of issues was inspired by the literature review and actions that were mentioned in the focus groups. Hence,
the list does not consist of the scientifically proven most effective ways to avoid additives. As a consequence, the
results do not indicate how respondents rank the most effective actions to avoid additives. Instead, the results
indicate the distribution among the sample population of often mentioned actions to avoid additives (‘myths’). This
guestion provides an indication of how widespread such opinions are.

Another important thing to note is that the respondents were asked to assess a number of statements. Hence,
answers were not given unaided. This procedure might of course bias the results in the direction of pointing towards
issues that would not have been considered unaided. The sequence of questions merely provides an indication of how
the respondents rank the mentioned issues. This is a general potential problem with multiple choice questions.
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Do you do anything in particular to avoid too many additives?
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Figure 5.23. Distribution of sample population according to actions taken to avoid too many additives.

Except for the 20 % who stated that they do not do anything to avoid additives, the respondents were given
the opportunity to state which types of additives they try to avoid. Again, it was allowed to state multiple
actions. The results indicate that colouring additives is the kind of additive that most people try to avoid
(almost 40 % stated that they try to avoid colouring additives). Second most often mentioned additive is
sweeteners which almost 30 % stated that they try to avoid. Roughly around 15 % stated that they try to
avoid all additives. Trying to avoid preservatives, to avoid other additives than the ones mentioned or do

not know answers were each mentioned by 15 % of the respondents. See Figure 5.24.

Are there any particular additives that you try to avoid?
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Figure 5.24. Distribution of sample population according to which types of additives they try to avoid.

A number of possible reasons for why respondents would try to avoid additives were listed and the

respondents were asked to state which ones they agreed with. Footnote 5 describes how the list is created.
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As shown in Figure 5.25, the most commonly mentioned reasons (by 40 % of the respondents) included
that additives are un-natural, bad for your health and unnecessary. Additionally, 30 % stated that additives
are used to cover up bad things. As much as 20 % stated that they try to avoid additives because they do
not trust the risk assessment made by the authorities and additionally almost 15 % believed that additives
only benefit the farmers by providing them with higher profits. Five per cent or less stated do not know. No

significant effects of information were identified.

Why do you try to avoid additives?
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Figure 5.25. Distribution of sample population according to why they try to avoid additives.

Respondents were asked to address potential health risks related to food additives. Footnote 5 describes
how the list is created. As indicated in Figure 5.26 — Figure 5.32, the hazards that most people were
concerned about in relation to food additives were the risks of developing allergy and disturbing the
hormone balance. More specifically, allergy concerned about 75 % (consisting of about 35 % of the
respondents who stated that they partly agreed that they are concerned and 40 % who completely agreed
that they are concerned) while hormone disturbance concerned almost 70 % (divided evenly between
partly and completely concerned). About 60 % of the respondents agreed (partly or completely) to the
statements that they are concerned with risks of developing cancer due to food additives just as about 60
% were concerned with the environmental impact related to food additives. Fertility problems, obesity, and
hyper activity in relation to food additives intake concerned about 40 %. No significant differences were
observed between respondents who received information and those who did not. Hence, the ranking of the
concerns which respondents related to the intake of food additives seems to be

1. Allergy and disturbance of the hormone balance

2. Cancer and the environmental impact

3. Fertility, obesity, and hyperactivity
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In relation to additives, | worry about cancer risks
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Figure 5.26. Distribution of sample population according to concerns about cancer risks in relation to food
additives.
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Figure 5.27. Distribution of sample population according to concerns about obesity risks in relation to food
additives.
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In relation to additives, | worry about allergy
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Figure 5.28. Distribution of sample population according to concerns about allergy risks in relation to food
additives.

In relation to additives, | worry about hyper activity
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Figure 5.29. Distribution of sample population according to concerns about hyper activity in relation to
food additives.
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In relation to additives, | worry about the balance of hormones
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Figure 5.30. Distribution of sample population according to concerns about hormone balances in relation to
food additives.
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Figure 5.31 Distribution of sample population according to concerns about fertility problems in relation to
food additives.
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Figure 5.32. Distribution of sample population according to concerns about environmental impacts in
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relation to food additives.
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The respondents were asked to state who they thought were responsible for consumers’ intake of food additives.
They were allowed to state more than one answer, see Figure 5.33. The results indicate that the respondents place
almost equal responsibility on the consumers themselves (about 55 %), the government (just over 60% and the

industry (about 45 %). No significant differences were observed between respondents who received information

Responsibility

and those who did not.
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Figure 5.33. Distribution of sample population according to perceptions of responsibilities for not having a
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6 Choice experiment results - rankings

6.1 Methodology and theory

The underlying theory of CE was based on Lancaster’s Consumer Theory (LCT) (Lancaster, 1966) and
Random Utility Theory (RUT) (Luce, 1959; McFadden, 1974). In LCT, consumer preferences were defined in
relation to bundles of characteristics and the demand for goods was a derived demand. Consumption was
the activity of extracting characteristics from goods (Gravelle & Rees 1992). According to Lancaster, the
(indirect) utility that individual i achieved from good j=1,...n (V};) was the sum of the utilities obtained from
each of the K characteristics sy; for k=1,...K. Assuming linearity, the indirect utility of alternative j for

individual i was:

Vi = BiSy + fSaij +oeeeeenne + By Ski "

where s; was the level of attribute k in alternative j faced by individual i, and K was the number of
attributes. Each attribute s, for k=1,.,K, could take on L, possible values corresponding to the
predetermined attribute levels. The parameter 8 represented the weight by which attribute k in

alternative j was valued. For simplicity, the weights 8, were assumed to be independent of alternative j.

Random utility theory stated that individuals made choices according to a deterministic part that depended
on the attributes of the alternative along with some degree of randomness (a random component).
Allowing Uj; to represent the utility function, V; was the deterministic component and &; was the random
component of the individual’s choice (Hanley et al. 2002; Holmes & Adamowicz 2003). Then individual i’s

utility of alternative j could be written as:

U.. :VIJ —|—gij (2)

1

The RUT formulation of utility in Equation (2) also corresponded with the notion that a researcher only has

partial knowledge of the real structure of individuals’ preferences.

The model used in this paper was a Random Parameter Logit (RPL) model, accounting for individual taste
variation. Coefficients vary over decision makers in the population with the density f(8), allowing for taste
heterogeneity, rather than being fixed like in the standard logit expression. Because the researcher could
not observe the 8; for each individual s(he) could not condition on 8. Hence, the unconditional choice

probability was the integral of the conditional probability on 8; over all possible variables of 8;:
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n
The distributions of the coefficients have often been specified as either being normally or log-normally
distributed. The log-normal distribution has often been used when the coefficient has been known to have
the same sign for every individual, such as the cost coefficient that is expected to be negative for all
individuals (Train, 2003). In the present paper, the non-price attributes were assumed to follow normal
distributions. The price attribute was assumed constant which allowed a straight forward estimation of the

distribution of WTP.

Since the utility function was assumed to be linear in price, the marginal WTP for the attribute was the ratio

between the parameter of the attribute and the cost parameter in the utility function (1), such that:

WTP = — Attribute parameter @
Cost parameter

The estimated WTP in the present study are marginal welfare estimates. Each respondent answered 18
different choice sets which allow use of the panel structure of the data when estimating the models
allowing coefficients to vary over people but to be constant over choice situations for each respondent

(Train, 2003).

6.2 Estimation results

The results of the estimated main effect models are presented in Table 6.1 for all four split samples. The
base level in the estimations was imported yoghurt/candy produced with no additives and no use of gene
technology, so the estimated WTP are found relative to this level. As Table 6.1 shows, the four models
provide a good fit to the data with adjusted rho squares between 0.307 and 0.335 (Louviere et al. 2000).
The signs of the WTP estimates are as expected, with positive preferences for Danish produce compared to
an imported product, and negative preferences for all types of additives included in the experiment
(sweeteners, colourings, preservatives) and technologies (gene technology, micro-organisms) examined
relative to a production with no additives. In particular, the result suggests that respondents strongly

preferred to avoid additives in their foods.

An alternative specific constant (ASC) was included. The ASC has often been interpreted as capturing the
value of choosing the status quo alternative relative to one of the hypothetical alternatives (see for

example Adamowicz et al. (1998)). In all four models, large negative values of the ASC-coefficient were
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found, which indicates that respondents strongly preferred one of the two hypothetical alternatives

compared to the status quo option ‘none of these’'.

Table 6.1. WTP estimates for the four different splits based on RPL models.

Split 1 Split 2 Split 3 Split 4
(yoghurt, (yoghurt, (candy) (yoghurt,
base) no info) micro-org.)
Attributes WTP WTP WTP WTP
Domestic produce Mean 10.57 11.87 6.43 11.39
Std. Dev. 8.50 10.06 6.21 9.80
Taste using flavouring Mean -22.74 -23.94 -19.51 -22.99
Std. Dev. 12.92 13.18 11.23 10.13
Colour using colour additives Mean -28.96 -33.00 -27.57 -31.45
Std. Dev. 12.36 14.99 10.28 9.98
Sugar-free using sweeteners Mean -25.19 -25.96 -27.80 -23.93
Std. Dev. 17.55 16.50 23.95 14.11
Extended durability using GM Mean -43.11 -42.15 -50.58
Std. Dev. 21.98 22.74 21.96
Extended durability using micro- Mean -19.96
organisms Std. Dev. 16.51
Extended durability using preservatives Mean -19.34 -22.74 -24.42 -21.73
Std. Dev. 2.62 6.10 0.83 2.89
ASC Mean -33.58 -35.31 -42.52 -37.41
Std. Dev. 22.17 24.95 30.61 29.99
Number of respondents 469 502 482 550
LoglL -6149 -6629 -6589 -7444
Adj. Rho-square 0.335 0.331 0.307 0.314

The table should be read as follows. An average respondent in split 1 is willing to pay 10.57 DKK more for
one litre of yoghurt if it is Danish than if it is imported but he/she is willing to pay 22.74 DKK less for
yoghurt where flavouring has been used. The numbers seem relatively high which is mainly attributed to
different types of hypothetical biases. Also, there is a potential bias lying in misperceptions of the
information provided in the choice experiments which would imply that respondents do not consider the
exactly described choice situation. However, as the focus in the present context is mainly on using the
choice experiment as a supplementary method to elicit people’s rankings of additives and technologies, we

concentrate on the rankings elicited rather than the monetary values.

A closer look on the parameter estimates in split 1 indicates the internal ranking of additives in yoghurt is
that extending the durability of yoghurt through the use of preservatives is preferred over use of flavouring

to improve taste, which is preferred over sweetener to avoid sugar, which again is preferred over colour
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additives, and finally the use of gene technology to extend the durability is the least preferred production
method. Put differently, as all utility parameters are negative, extended durability using gene technology is

the worst alternative and extending durability using preservatives is the least bad alternative.

The choice situations in splits 1 and 2 are identical except that respondents in split 2 did not obtain any

information. No significant differences between the value estimates in splits 1 and 2 seem to exist.

These results are roughly consistent with the findings in the candy splits, split 3. The only noteworthy
exceptions are that it seems slightly less important whether candy is Danish and that preferences for
colourings are slightly less negative. We had expected larger differences in how yoghurt and candy are

perceived.

Also, the preferences elicited in split 4 where extended durability using gene technology is replaced by
extended durability using micro-organisms, are rather similar to preferences elicited in split 1. The only
noteworthy exception is that use of micro-organisms to extend the durability of yoghurt is preferred over
all other additives while extending durability using gene technology was considered the least favourable
use of technology. That is, the rankings obtained using choice experiments involve:

- (Extending durability using micro-organisms)

- Extending durability using preservatives

- Using flavouring to improve taste

- Using sweeteners

- Using colouring additives

- Extending durability using gene technology.
Another — and more surprising — difference between splits 1 and 4 is it that extending the durability
through the use of gene technology seems to be less acceptable when it is used in candy production than

when it is done in the yoghurt production.
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Appendices

BILAG A. Interviewguide til fokusgruppe interview (29. 09.10)

1. Introduktion
Praesentation af os! | forbindelse med en st@grre undersggelse af folks holdninger og viden til fgdevarer har
vi brug for en begrebsafklaring inden vi kan lave det endelige spgrgeskema. Der er afsat knap 2 timer. Vi
holder en lille pause midtvejs. Det hele bliver bandet — vi bruger det som dokumentation og KUN i

anonymiseret form. Navnerunde fgr vi gar i gang!

Tidsfordeling:
- Introduktion (5 min, 13.00-13.05)
- Hvad er vigtigt nar | kgber madvarer (25 min, 13.05-13.30)
- Viden om madvarer (15 min, 13.30-13.45)
- Teknologi (15 min, 13.45-14.00)
- Pause (5 min, 14.00-14.05)
- Teknologi (15 min, 14.05-14.20)
- Information (15 min, 14.20-14.35)
- Fremtidig regulering (5 min, 14.35-14.40)
- Afslutning (5 min, 14.40-14.45)

2. Hvad er vigtigt nar | keber madvarer?

3. Her til at starte med vi vil gerne hgre om | synes der er forskel pa ordet madvarer og ordet
fedevarer? (har de forskellige betydninger?)

4. Vivil nu bede jer om at naevne de faktorer der har stgrst betydning for jeres valg af fgdevarer nar |
kgber ind. Forestil jer fgrst at sidder hjemme og planlaegger aftensmaden — evt. laver en
indkgbsliste. Hvad er det for nogle overvejelser | har i denne sammenhang?

a. Hvad skal maden opfylde? Hvilken type mad plejer du at kpbe? Ofte er der flere
valgmuligheder inden for de forskellige varegrupper, hvad far jer til at veelge det ene
produkt frem for det andet? Naevn evt. stikord: varieret maltid med kgd og grgnt, noget alle
kan lide, pris, kvalitet, smag, udseende, nemt at tilberede, convenience, alt kan kgbes
samme sted, @kologi, kalorieindhold, bestemt meerke, Salmonella fri, ingen

tilseetningsstoffer, etc.
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4.3
4.4

b. Er der nogle ting | bevidst forsgger | at undga i de madvarer | kgber? Neevnt evt. fedt, sukker,
kolesterol, animalske produkter, GMO, udenlandske produkter, forarbejdede produkter,

ddsemad, frosne feerdigretter.

Forestil jer nu at | star nede i supermarkedet og skal kgbe ind til aftensmaden. Dvs. | star med varen
i hdnden. Hvad er det nu for nogle ting | kigger pa? Laeser | pa pakken?

Vi viser nu efter tur billeder af forskellige varegrupper. Naevn hvad | kigger efter nar | skal kgbe en
vare indenfor hver varegruppe — bade de ting der skal vaere opfyldt og de ting | forsgger at undga!
Hvor ofte laeser | pa pakken nar | kgber ind — og hvad laeser 1? Evt. neevn ingredienslisten,

holdbarhedsdato, produktionsdato, oprindelsesland, maerke, ngglehulsmaerket, GDA, andet....

8. Viden om fgdevarer

Hvor sgger | gode rad om kost og viden om fgdevarer - hvis | ggr?

b. Hvem ser | som troveerdige kilder i forhold kostanbefalinger?

Evt. neevn aviser, fagblade, ingrediensliste, TV, dameblade, internet, pressemeddelelser, reklamer, .......

9.
4.1:

4.2

Teknologi

Fedevarer kan pavirkes ved hjalp af forskellige teknologier og tilseetninger. Hvilke teknologier og

tilsaetninger kender I?

Vi har her en liste over forskellige teknologier. For hvert emne vil vi gerne diskutere hvor udbredt

| tror de er i dag (meget, lidt, slet ikke) og hvad | mener formalet er (EVT. og hvilke fgdevarer | i

sa fald forbinder dem med). Se evt. bilag A.2

e Tilsaetninger (tilsaetningsstoffer, aromaer, enzymer, mikrobielle kulturer herunder bakterier,
geer og skimmel), teknologier (nano, bio, gen, bakteriofager, fjernelse af k@dbakterier ved
hjeelp af vand/damp/ultralyd pa slagterierne, bestraling, funktionelle fgdevarer.

Skelnes mellem tilsat et aromastof, et tilsaetningsstof (E nummer) eller om der er anvendt GMO

Skelner du mellem gode (funktionelle) og darlige (sygdomsfremkaldende) bakterier

10. Tilseetningsstoffer

a.

Nu vil vi gerne bede jer om at komme med en lille brainstorm vedrgrende en specifik ingrediens i
fedevarer. | skal bare sige hvad der fgrst falder jer ind nar | hgrer ordet: Tilsaetningsstoffer.Evt. naevn
sundhedsrisiko, stort udbud af f@devarer, convenience, fast food, holdbarhed, ddrlige rdvarer,

farvestoffer, slik, ..........
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b. Hvorfor mener | tilseetningsstoffer bliver anvendt i fgdevarer? Er der nogen udover dem der er naevnt i
4.2? Se evt. nogle eksempler i Bilag A.1.

c. | hvilke varegrupper tror | der anvendes tilsaetningsstoffer i dag — og i hvor stor udstraekning? Vis de
samme billeder som under ‘hvad er vigtigt ved f@devaregrupper’ efter tur billeder af forskellige
varegrupper.

d. Erdet overordnet set godt eller darligt at man bruger tilsaetningsstoffer - bliver fgdevarerne bedre eller
darligere? Hvordan darligere/bedre og pa hvilken baggrund mener | det? Dvs. — hvornar opvejer de
gode egenskaber de darlige? Hvilke tilsaetningsstoffer er det OK at anvende — og hvilke er det ikke OK?

e. Tror | at tilseetningsstoffer pavirker helbredet, det kunne bade vaere positivt eller negativt? Evt. hjaelp til
at naevne mulige risici/pavirkninger: Kraeft, fedme, allergi, hyperaktivitet, skore knogler,
hjerteproblemer, diabetes, ........

f. Kan man altid se om der er tilsaetningsstoffer i et produkt (er der krav om maerkning)?

g. Tilsaetningsstoffer reguleres af EU's regler. Hvad er jeres opfattelse af reguleringen af
tilsaetningsstoffers anvendelse ( stram nok?) og hvordan synes | de bliver handhavet i Danmark?

h. Tilseetningsstoffer er i EU tildelt et E-nummer og tilsaetningsstoffer skal veere maerket, altsa vaere naevnt
pa det endelige produkt. Producenterne skal skrive kategori navn men de kan vaelge mellem at anvende
E-nummeret eller skrive navnet pa tilsaeetningsstofferne. Hvad er fordelene/ulemperne ved at bruge det
ene frem for det andet fra et forbrugersynspunkt. Vis evt. et eksempel pd en ingrediensliste hvor der
stdr det kemiske navn og hvor der star E nummer. Spgrg hvad de foretraekker.

i. | hvilke situationer taenker | pa tilseetningsstoffer — hvis | altsa ger? Er der forskel pa om du sidder
hjemme og planlaegger indkgb, star i butikken og ser E nummeret pa pakken eller er det kun nar man
hgrer om en skandale i TV?

j. Hvordan tror | fgdevareindustrien vil se ud i dag hvis der ikke var anvendt tilsaetningsstoffer?

Fremtidig regulering

k. Hvad skulle der til for at aendre jeres syn pa tilseetningsstoffer?

Il.Hvordan kan man andre tilsetningsstoffers omdgmme? Hvad kan myndighederne ggre og hvilke
instrumenter kan man tage i brug.

m. Hvilke gnsker har | til fremtidig brug af tilsetningsstoffer (mere/mindre lovgivning, mere/mindre

information, mere/mindre dansk enegang/EU lovgivning....... )

8 . Afslutning

Tak for hjelpen! Jeg sender en mail med projektnummer | kan kontere pa!

74



Bilag A.1. Overordnet liste over tilseetningsstoffer (kun til moderatorerne)

(kilde: http://www.foedevarestyrelsen.dk/ )

Vore spisevaner og krav til fésdevarerne andres igennem tiden, og dette behov prgver virksomhederne at
tilfredsstille bl.a. ved hjzelp af fgdevareteknologi. Teknologien udvikles Igbende bl.a. for at daekke

forbrugernes behov, og omfatter ogsa brug af tilsaetninger. Begrebet tilsaetninger deekker over fglgende:

e Teknologiske tilseetningsstoffer (ogsa kaldet fgdevaretilseetningsstoffer): farvestoffer, sagdestoffer,

konserveringsstoffer, antioxidanter, emulgatorer, osv.
e Aromaer: stoffer, der giver smag og lugt
e Enzymer: stoffer, der kan @ge procesaktivitet og/eller pavirke produktets egenskaber

e Mikrobielle kulturer: bakteriekulturer samt gaer - og skimmelsvampe

e Neeringsstoffer: stoffer, der kan pdvirke menneskets trivsel, og derfor indgdr i kosten.

Ofte refereres der kun til teknologiske tilsatningsstoffer, nar der bliver sagt eller skrevet
"tilseetningsstoffer”, og det er ligeledes kun teknologiske tilseetningsstoffer, der er tildelt et E-nummer.
Enzymer kan ogsa vaere teknologiske tilseetningsstoffer, og sa er de ogsa tildelt et E-nummer.
Tilseetningsstoffer omfatter (Kilde: Zink & Hallas-Moeller (2008)

Antiklumpningsmidler, Antioxidanter, Baerestoffer (oplgsningsmidler), Drivgasser, Emballagegasser,
Emulgatorer, Farvestoffer, Fortykningsmidler, Fugtighedsbevarende midler, Fyldemidler, Geleringsmidler,
Haevemidler, Kompleksdannere, Konserveringsmidler, Konsistensmidler, melbehandlingsmidler,
Modificerede stivelser, Overfladebehandlingsmidler, Skumdannende midler, Skumdampningsmidler,
Smagsforstaerkere, Smeltesalte, Stabilisator, Surhedsregulerende midler, Syrer, Sgdestoffer, Andre

tilsaetninger (Aromastoffer, enzymer, mikrobielle kulturer og naeringsstoffer)
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Bilag A.2. Stikord til forskellige teknologier (kun til moderatorerne)

Tilseetningsstoffer (fgdevareloven iflg. E-nummer bogen). Stoffer som uden selv at vaere fgdevarer

eller sedvanligt anvendte dele af fgdevarer er bestemt til at tilsaettes fgdevarer for at pavirke fgdevarernes
naeringsveerdi, holdbarhed, farve, lugt, smag eller i gvrigt med teknologiske eller andre formal.

Anvendelse med fgdevaretilsetningsstoffer. Konserveringsstoffer, farvestoffer og fortykningsmidler er
eksempler pa fgdevaretilseetningsstoffer. Fgdevaretilseetningsstoffer er ikke egentlige fgdevarer.
Maerkning med Fg@devaretilseetningsstoffer. Varens ingrediensliste forteller, om der er
fedevaretilsatningsstoffer i maden. Den er en hjalp, hvis der er bestemte stoffer, du ikke kan tale eller
ikke @nsker. | ingredienslisten skal der sta, hvilken kategori fgdevaretilsaetningsstoffet hgrer til. Om det fx
er en antioxidant, et farvestof, et konserveringsstof, et konsistensmiddel eller et sgdemiddel. Disse

kategorier findes i fgdevaretilseetningsstofforordningens bilag |. Stoffets navn eller dets E-nummer skal

nevnes sammen med kategorien. Der kan fx std Farvestof: Quinolingult eller Farvestof: E104.
Fgdevaretilseetningsstofferne har E-numre. E'et betyder, at der er falles regler for brugen af stoffet i EU.
For stoffer, der er fremstillet ud fra allergene ingredienser, skal der dog altid maerkes med stoffets navn
sammen med kilden, fx sojalecithin.
Undtagelser for maerkning med fgdevaretilseetningsstoffer. Der er en raekke undtagelser....... bl.a. hvor
emballagens stgrste overflade er mindre end 10cm?. Disse undtagelser gaelder dog ikke for svovldioxid og

sulfitter eller for stoffer, der er fremstillet ud fra allergene ingredienser.

Aromaer www.foedevarestyrelsen.dk. Aromaer tilssettes fgdevarer for at give, erstatte eller forstaerke

smag eller duft. Koncentrater af fx kaffe, appelsiner og tilsvarende, der stammer fra egentlige fgdevarer,
betragtes ikke som aromaer.

Vurdering af aromaer. | EU er der ved at blive gennemfgrt en sundhedsmaessig vurdering af mange
forskellige stoffer. Her er detindustrien fra medlemsstaterne, der melder ind hvilke aromastoffer, de
anvender. Ultimo 2010, nar vurderingerne er afsluttet, vil de godkendte aromastoffer blive optaget pa en
positivliste over godkendte aromastoffer. Derefter ma kun de aromastoffer, som er sundhedsmaessigt
vurderet og optaget pa positivlisten, anvendes i eller pa fedevarer.
Maerkning af aromaer. Aromaer har ikke E-numre, og fgdevareproducenterne er ikke forpligtigede til at
naevne samtlige tilsatte aromastoffer og aromapraeparater, som den enkelte aroma bestar af, med
undtagelse af nedenfor naevnte stoffer. Tilseetning af aroma skal dog altid veere angivet i ingredienslisten.
Safremt dette er tilfeldet for fgdevaren, sa vil der star "aroma" eller stoffets specifikke navn fx "vanillin".
Der er szerlige maerkningsregler for quinin (kinin) og coffein (koffein). Disse to stoffer skal altid angives ved

deres specifikke navn i ingredienslisten umiddelbart efter betegnelsen "aroma".
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Funktionelle f@gdevarer (Wikipedia) daekker fgdevarer som har faet tilfgrt bestemte egenskaber, for

eksempel gget/andret vitaminindhold. En sadan tilfgrsel af egenskaber kan veere ernaeringsmaessigt

fornuftig, men kan ogsa udnyttes i reklamegiemed, da mindre Igdige produkter kan markedsfgres pa
enkelte gode egenskaber. Fgdevarestyrelsen definerer funktionelle fgdevarer som mad, der er specielt
udviklet til at have bestemte virkninger, som kan fremme sundheden og forebygge sygdomme. Fx er
skummetmaelk en funktionel fgdevare, da man har sndret pa den naturlige sammensaetning ved at fierne
noget af fedtet og bevare de naturlige nzaeringsstoffer i maelken. Nar man i stedet tilsaetter vitaminer eller

mineraler, bliver det ogsa en beriget fgdevare (pa engelsk: fortified food). Fx er det lovpligtigt i Danmark at

tilseette jod til salt, og det er tilladt (valgfrit) at tilseette A-vitamin til margariner. Bade funktionelle og

berigede fgdevarer gar ind under begrebet novel foods, altsa nye fgdevarer.
Nanoteknologi er en videnskab som involverer design og anvendelse af strukturer, anordninger og

systemer pa en ekstremt lille skala, kaldet nanoskala, som er en milliardtedel af en meter. Nanoteknologi
anvendt i fgdevareproduktion bergrer omrader som bearbejdelse og indpakning af fgdevarer for at
forbedre fgdevarekvalitet og fgdevaresikkerhed og bedre nezeringsstofs- og ingrediensprofiler for at

forbedre sundheden/helbredet.

Bioteknologi (FN’s Konvention om biologisk diversitets definition). Bioteknologi er enhver teknologisk

anvendelse hvor der anvendes biologiske systemer, levende organismer, eller afledninger deraf, til at skabe

eller @endre produkter eller processer til specielt brug (artikel 2, brug af udtryksmader).
Gensplejsning, eller genmodificering, er flytning af gener fra én organisme til en anden. Det er en

teknik til @ndring af arveanlaeg, dvs. at evt. afkom vil have samme andring. Gensplejsning er en mere

avanceret made at foraedle pa - ved traditionel foraedling kan man ikke kun tage de gode gener og fraveelge

alle de darlige. Ved gensplejsning er man i stand til at udvaelge bestemte egenskaber og indszette dem et
andet dyr eller plante. | teorien er det muligt at gensplejse en plante og et dyr, men det er svaert, for jo
mindre de to ting minder om hinanden, desto mindre er sandsynligheden for at de vil tage de nye gener til
sig. Ud over at det er teknisk vanskeligt involverer det ogsa etiske aspekter.

www.fvst.dk: GMO. Det er lovligt at szelge, dyrke og kgsbe GMO-fgdevarer i Danmark og EU. Men det skal
veere muligt at veelge GMO-fgdevarer fra. Derfor sikrer Fgdevareministeriet at danske landmand kun

anvender EU-godkendt GMO-foder og at alle GMO-produkter i danske butikker er GMO-maerkede.
Mikrobielle kulturer. Der findes nyttige og ufarlige mikroorganismer, der her pa siden gar under

betegnelsen "mikrobielle kulturer" eller "bakteriekulturer og kulturer af geer- og skimmelsvampe". Der er
fedevarer, der bevidst tilsaettes mikrobielle kulturer for at fremme forskellige egenskaber ved produkterne.

Kulturerne kan tilsaettes med et bestemt teknologisk formal, f.eks. for at syrne maelken, sa det bliver til
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yoghurt eller for at pavirke konsistensen i forskellige mejeriprodukter, sa der opnas en god mundfylde eller
struktur. Derudover pavirker mikrobielle kulturer smagsudviklingen i oste som Brie, Danablu, Jarlsberg,
Havarti osv. Der tilseettes ogsa mikrobielle kulturer ved fremstilling af vin, brgd, fermenterede grgnsager og
kedprodukter for at konservere, pavirke smagen, syrne med mere. Kulturer bliver dog somme tider ogsa

tilsat med et sundhedsfremmende (probiotisk) formal og er derfor ogsa at finde i visse kosttilskud.
Wikipedia: Bakteriofag ((Graesk): phagein for 'spiser’; "bakteriespiser") er en virus, der reproducerer sig

ved hjeelp af bakterier. Da bakteriofag kun angriber bakterier og draber disse i forbindelse med

reproduktionen, forsker man i at opdreette bakteriofager mod multiresistente bakterier. Bakteriofager

anvendes ogsa i stor udstreekning indenfor biokemi, da de muligggr overfgrsel af et fremmed stykke dna til

en bakteriestamme.

Bestraling http://www.foedevarestyrelsen.dk

Behandling af fgdevarer med ioniserende straling (bestraling) kan anvendes til at forleenge holdbarheden af
fedevarer og/eller til at nedszette risikoen for fgdevareforgiftninger forarsaget af mikroorganismer.
Virkningen af bestraling skyldes bl.a., at behandlingen haemmer eller udrydder bakterier og andre

mikroorganismer
Funktionelle fgdevarer (teknologiradet)

Som eksempler kan neaevnes salt tilsat jod for at kompensere for et generelt lavt jod-indhold i danske
ravarer, juice tilsat C-vitamin for at kompensere for vitamintab under produktionen og A-vitamin tilsat
margarine, sa det ernaeringsmaessigt minder om smgr. Andre danske eksempler er chips, kager, brgd med
fiskeolie, cornflakes og drikkevarer, sasom frugtdrik tilsat calcium (kalk). En generel gruppe af de
funktionelle fgdevarer er de sakaldte light- eller letprodukter. De har et lavere indhold af fedt eller sukker
eller et mindre indhold af energi end tilsvarende produkter. Det er mest naturlige stoffer som vitaminer og
mineraler, der tilsaettes, men ogsa forskellige bakteriekulturer, fiskeolier, fibre og fedterstatter kendes. |

Danmark er det mest almindelige eksempel yoghurt, hvori findes maelkesyrebakterier.
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BILAG B. SPORGESKEMA (BASIS)

INFO

Denne undersggelse er et forskningsprojekt, der laves af Kgbenhavns Universitet. Forskningsprojektet

handler om danskernes holdninger til forskellige typer af fgdevarer.
Vi er glade for, at du vil deltage i undersggelsen!

God forngjelse

SPORGSMAL 1. Taenk pa et aftensmaltid en almindelig hverdag. Angiv hvor enig eller uenig du er i

folgende udsagn om mad, indkgb og madlavning. RANDOMISERING

1 2

Helt Delvist
uenig uenig

Hverken
enig
eller
uenig

4

Del-
vist
enig

Helt
enig

Ved
ikke

Det er vigtigt for mig, at min mad er hurtig at
tilberede.

Det er vigtigt for mig, at min mad er fedtfattig.

Det er vigtigt for mig, at hele familien kan lide
maden.

Det er vigtigt for mig, at min mad er billig.

Det er vigtigt for mig, at min mad bestar af
friske ravarer.

Jeg ser altid pa varedeklarationen, nar jeg
kgber en ny vare.

SP@ORGSMAL 2. Taenk pa et aftensmaltid en almindelig hverdag. Angiv hvor enig eller uenig du er i

folgende udsagn om mad, indkgb og madlavning. RANDOMISERING

1 2

Helt Delvist
uenig uenig

3

Hverken
enig
eller
uenig

4

Del-
vist
enig

Helt
enig

Ved
ikke

Det er vigtigt for mig, at jeg kan kgbe det hele

et sted.
Jeg gar ikke saerligt meget op i mad og
madlavning.

Kvalitet er vigtigere end pris.

Jeg gar altid efter light produkter.

@kologiske madvarer er bare en modedille.

Jeg kan godt lide at lave nye retter.
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SPPRGSMAL 3. Teenk pa et aftensmaltid en almindelig hverdag. Angiv hvor enig eller uenig du er i
felgende udsagn om mad, indkgb og madlavning. RANDOMISERING

1 2 3 4 5
Helt Delvist Hverken | Del- Helt | Ved
uenig uenig enig vist enig | ikke
eller enig
uenig

Det er ikke specielt vigtigt for mig, at der er
taget hensyn til dyrevelfaerd i de madvarer, jeg
kgber.

Det er ikke specielt vigtigt for mig, at der er
taget hensyn til miljget i de madvarer, jeg
kgber.

Hvis flertallet alligevel ikke g@r noget for at
beskytte miljget, nytter det ikke, at jeg gor
noget.

Jeg forsgger sa vidt muligt at undga
tilsaetningsstoffer i min mad.

Jeg synes, at hvis dyr har faet gensplejset
foder, skal kgdet maerkes med det.

Fgdevareteknologi rummer spandende
muligheder for at udvikle nye fgdevaretyper til
gavn for sundhed og miljg.

SP@RGSMAL 4. Angiv hvor enig eller uenig du er i fglgende udsagn om maerkning? RANDOMISERING

1 2 3 4 5

Helt Delvist | Hverken Delvist | Helt | Ved

uenig | uenig enig eller | enig enig | ikke
uenig

Det er altid maerket, hvis der er anvendt
traditionelle fgdevareteknologier (fx enzymer
eller mikroorganismer) til fremstilling af en
madvare.

Det er altid market, hvis der er
tilsaetningsstoffer (E-numre) i en madvare.

Det er altid maerket, hvis der er anvendt
nyere fedevareteknologier (fx
genmodificering, bestraling eller
nanoteknologi) til fremstilling af en madvare.
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SP@RGSMAL 5. Hvilke informationer vil du gerne kunne lase pa dine madvarer? Angiv gerne flere svar.
RANDOMISERING

e Proteinindhold

e Kalorieindhold

e Indhold af kulhydrater

e Fedtindhold

e Tilseetningsstoffer (E-numre)

e Aromastoffer

e Holdbarhed

e Pris

e Indhold af kostfibre

e Anvendelse af traditionel fgdevareteknologi (fx enzymer eller mikroorganismer)
e Anvendelse af nyere fadevareteknologi (fx genmodificering, bestraling, nanoteknologi)

e Andet

Spgrgsmal 6.

Tilsaetningsstoffer er stoffer, som tilseettes mad for at pavirke holdbarhed, konsistens, farve, smag, lugt,
osv. Kun godkendte fgdevaretilsaetningsstoffer ma bruges i fedevarer — og kun i godkendte maengder.
Godkendte tilsaetningsstoffer far tildelt E-numre. Tilstedeveerelse af tilssetningsstoffer skal altid veere
angivet.

Er denne information ny for dig?

e Ja

e Nej

e Delvist
e Ved ikke
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SP@RGSMAL 7. Angiv hvor enig eller uenig du er i fglgende udsagn om tilsaetningsstoffer.

1

Helt
uenig

2
Delvist

uenig

3

Hverken
enig eller
uenig

4
Delvist

enig

Helt
enig

Ved
ikke

Jeg har fuld tillid til myndighedernes risikovurdering,
nar nye tilsaetningsstoffer skal godkendes.

Jeg synes, det er nemt at se pa en madvare, hvilke
tilsaetningsstoffer der er i.

Jeg ved nok om tilseetningsstoffer til at kunne traeffe
de rigtige valg.

Jeg synes, det er helt i orden at anvende
tilsaetningsstoffer i fedevarer.

Sporgsmal 8.

Mikroorganismer sasom geaer og svampe anvendes til fremstilling bl.a. af syrnede malkeprodukter, ost,
spegepglser, @l og vin. Mikroorganismer, som anvendes i fgdevareproduktionen, skal registreres. Indhold af

mikroorganismer skal fremga af maerkningen pa fgdevaren.

Er denne information ny for dig?

e Ja

e Nej

e Delvist
e Ved ikke

SP@RGSMAL 9. Angiv hvor enig eller uenig er du i nedenstaende udsagn.

1

Helt
uenig

2
Delvist

uenig

3

Hverken
enig eller
uenig

4
Delvist

enig

Helt
enig

Ved
ikke

Jeg synes, det er helt i orden at anvende
mikroorganismer i fgdevareproduktionen.
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Sporgsmal 10.

Enzymer anvendes i blandt andet brgd, ost, juice og @l for at pavirke fgdevarers konsistens, udseende,
smag osv. Enzymer skal risikovurderes, og der er maerkningskrav for visse typer af enzymer.

Er denne information ny for dig?

e Ja

o Nej

e Delvist

e Ved ikke

SP@RGSMAL 11. Angiv hvor enig eller uenig er du i nedenstdende udsagn.

1 2 3 4 5

Helt | Delvist | Hverken | Delvist | Helt Ved
uenig enig eller enig ikke
uenig uenig enig

Jeg synes, det er helt i orden at anvende enzymer i
fedevareproduktionen.

Sporgsmal 12,

Nanoteknologi er en teknologi, som opererer pa en meget lille skala, som er en milliardtedel af en meter.
Ved hjeelp af nanoteknologi kan man fremstille nye fgdevarer, som har sendrede egenskaber, fx kan man
a&ndre konsistens, og maden stofferne optages i kroppen. Nanofgdevarer skal godkendes, inden de ma
markedsfg@res. Der er ikke krav om, at produktet skal maerkes.

Er denne information ny for dig?

e Ja

o Nej

e Delvist

e Ved ikke
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SP@RGSMAL 13. Angiv hvor enig eller uenig du er i nedenstdende udsagn.

1 2 3 4 5

Helt | Delvist | Hverken | Delvist | Helt | Ved
uenig | uenig | enig eller | enig enig | ikke
uenig

Jeg synes, det er helt i orden at anvende
nanoteknologi i fedevareproduktionen.

Sporgsmal 14

Bestraling anvendes til at fjerne mikroorganismer fx bakterier. Bestrélede fgdevarer skal godkendes og maerkes.
Det er tilladt at bestrale krydderier og t@grrede krydderurter.

Er denne information ny for dig?

e Ja

o Nej

e Delvist

e Ved ikke

SP@RGSMAL 15. Angiv hvor enig eller uenig du er i nedenstaende udsagn.

1 2 3 4 5

Helt | Delvist | Hverken | Delvist | Helt | Ved
uenig | uenig | enig eller | enig enig | ikke
uenig

leg synes, det er helt i orden at anvende bestraling i
fedevareproduktionen.

Sporgsmal 16.

Ved genteknologi kan der aendres pa generne i planter, mikroorganismer eller dyr, sa disse far nye
egenskaber. Fgdevarer fra genmodificerede organismer skal risikovurderes og godkendes inden
markedsfgring. Der er krav om at maerke fgdevarer, der indeholder eller er fremstillet af genmodificerede
organismer (GMO).
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Er denne information ny for dig?

e Ja

o Nej

e Delvist

e Ved ikke

SP@RGSMAL 17. Angiv hvor enig eller uenig du er i nedenstdende udsagn.

1

Helt
uenig

2
Delvist

uenig

3

Hverken
enig eller
uenig

Delvist

enig

Helt
enig

Ved
ikke

Jeg synes, det er helt i orden at anvende

genteknologi i fedevareproduktionen.

SP@PRGSMAL 18. Du er nu blevet praesenteret for en raekke forskellige fadevareteknologier. Angiv hvor enig
eller uenig er du i fglgende udsagn om fgdevareteknologi generelt. RANDOMISERES

1

Helt
uenig

2

Delvist
uenig

3

Hverken
enig eller
uenig

4

Delvist
enig

Helt
enig

Ved
ikke

Jeg har fuld tillid til myndighedernes risikovurdering,
nar nye fepdevareteknologier skal godkendes.

Jeg synes, det er nemt at se pa en madvare, hvilke
fedevareteknologier der er anvendt.

Jeg ved nok om fgdevareteknologi, til at kunne
treeffe de rigtige valg.

Jeg synes, det er helt i orden at anvende teknologi i
fedevareproduktionen.
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SP@RGSMAL 19. Hvor udbredt tror du, tilsaetningsstoffer og de forskellige fgdevareteknologier er i de
varer, du finder i butikkerne i dag? RANDOMISERES

1 2 3 4 5
i ingen|i fa|i nogle]|! I stort | ved
varer varer | varer mange | set alle | ikke
varer relevante
varer

Jeg tror, at tilsaetningsstoffer anvendes ...

Jeg tror, at mikroorganismer anvendes ...

Jeg tror, at enzymer anvendes ...

Jeg tror, at nanoteknologi anvendes ...

leg tror, at bestraling anvendes ...

Jeg tror, at genteknologi anvendes ...

SP@RGSMAL 20. Hvornar taenker du over, om der er tilsatningsstoffer (E-numre) i din mad? Angiv gerne
flere svar. RANDOMISERES
e Aldrig.

e Nar jeg falder over det i medierne.
e Jeg opsgger ofte selv viden.
e Stort set hver gang jeg kgber ind.

e Ved ikke.

SP@RGSMAL 21. Hvornar taenker du over hvilken fgdevareteknologi, der er anvendt i produktionen af
din mad? Angiv gerne flere svar. RANDOMISERES

e Aldrig.

e Nar jeg falder over det i medierne.
e Jegopsgger ofte selv viden.

e Stort set hver gang jeg kgber ind.

e Ved ikke.
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SP@RGSMAL 22. Hvem har ansvaret for, hvor mange tilseetningsstoffer forbrugere indtager? Angiv gerne
flere svar. RANDOMISERES

Det er mit eget ansvar at sammensaette min kost, sa jeg ikke far for mange tilseetningsstoffer.

Det er myndighedernes ansvar at sgrge for, at madvarer ikke indeholder for mange
tilseetningsstoffer.

Det er industriens ansvar at producere varer, der ikke indeholder for mange tilseetningsstoffer.

Ved ikke.

SP@RGSMAL 23. Hvem har ansvaret for, hvordan og hvor meget vores madvarer behandles og &ndres i
produktionsprocessen? Angiv gerne flere svar. RANDOMISERES

Det er mit eget ansvar at sammensatte min kost, sa jeg kan sta inde for produktionsmetoden.
Det er myndighedernes ansvar at bestemme, hvordan fgdevarer produceres.
Det er industriens ansvar at bestemme, hvordan fgdevarer produceres.

Ved ikke.

SP@RGSMAL 24. Ggr du noget seerligt for at undga at fa for mange tilsaetningsstoffer? Angiv gerne flere
svar. RANDOMISERING

Jeg gor ikke noget seerligt.

Jeg kgber gkologisk.

Jeg laeser pa etiketten.

Jeg kgber dansk.

Jeg undgar feerdigretter.

Jeg kgber ind i specialforretninger.
Jeg undgar dasemad.

Jeg undgar frosne produkter.

Jeg laver maden fra bunden af.
Jeg undgar specielle fgdevaregrupper.
Andet.

Ved ikke.
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Spgrgsmal 25 KUN TIL DEM DER HAR ANGIVET | ’Jeg undgar specielle fgdevaregrupper’ :

Skriv venligst hvilke fgdevaregrupper, du forsgger at Undga: .......cccoecvveiervcreververernnens

DETTE SP@RGSMAL GIVES TIL ALLE UNDTAGEN DEM DER HAR MARKERET ’jeg gor ikke noget sarligt’.
SP@ORGSMAL 26. Er der nogle bestemte tilseetningsstoffer, du forsgger at undga? Angiv gerne flere svar.

Jeg forsgger at undga alle tilsaetningsstoffer.

Jeg forsgger isaer at undga sgdestoffer.

Jeg forsgger isaer at undga farvestoffer.

Jeg forsgger isaer at undga konserveringsmidler.

Jeg forsgger at undga andre tilsaetningsstoffer end de naevnte.

Ved ikke.

DETTE SP@RGSMAL GIVES TIL ALLE UNDTAGEN DEM DER HAR MARKERET ’jeg gor ikke noget seerligt’.

SP@RGSMAL 27. Vi vil gerne bede dig om at angive, hvorfor du forsgger at undga tilsaetningsstoffer.
Angiv gerne flere svar. RANDOMISERING

De smager darligt.

De er unaturlige.

De dakker over varer af darlig kvalitet.

De er sundhedsskadelige.

Man kan ikke stole pa myndighedernes risikovurdering.
De giver bare hgjere profit til virksomhederne.

De er ungdvendige.

Andet.

Ved ikke.
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SP@RGSMAL 28. Der er af og til historier i medierne om tilsaetningsstoffers sundhedsrisiko. Angiv hvor
enig eller uenig du er i fglgende udsagn. RANDOMISERING

1 2 3 4 5
| forbindelse med tilseetningsstoffer, bekymrer | Helt Delvist Hverken Delvist Helt | Ved
jeg migom... uenig enig eller enig | ikke
uenig uenig enig
kraeftrisiko.
fedme.
allergi.
hyperaktivitet.

overfglsomhed.

hormonforstyrrelser.

barnlgshed.

miljgpavirkning.

Sporgsmal 29. Forbinder du tilsaetningsstoffer med andre risici?
e Ja
e Nej

e Huvis ja, vil vi gerne bede dig om at skrive dem her: ............ccocove e,

VALGSP@RGSMAL

INFO side

Vi vil bede dig om at veelge mellem to slags frugt yoghurt.

Vi kalder dem frugt yoghurt A og frugt yoghurt B. Nogle af produkterne er du vant til at se i supermarkedet,
andre er nye produkter.

F@rst fortaeller vi lidt om, hvad det gar ud pa, og derefter kommer selve spgrgsmalene.

INFO side

Du star i en rigtig indkgbssituation.

Forestil dig, at du gerne vil kgbe 1 liter frugt yoghurt. Vi vil gerne vide, hvilke produktvarianter, du ville
veelge, hvis du stod i en rigtig indkgbssituation. Hvis du ikke ville kgbe nogle af de produktvarianter, du
praesenteres for, fx fordi du synes, at de begge er for dyre, sa har du altid mulighed for at veelge ‘Ingen af
disse’.
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INFO side
Du kan valge mellem fglgende produktvarianter.
De produktvarianter, som du praesenteres for om lidt, kan adskille sig fra hinanden pa fglgende punkter:

Oprindelsesland: Produktet kan veere dansk produceret eller importeret.

INFO side
Produktegenskab: Der kan vaere 6 forskellige egenskaber:
e (get holdbarhed vha. godkendt konserveringsmiddel (for at fa mere information).
e (get holdbarhed vha. godkendt anvendelse af genmodificerede organismer (GMO) (for at f& mere
information).
e Sukkerfrit produkt tilsat godkendt s@destof (for at fa mere information).
e Mere indbydende farve vha. godkendt farvestof (for at fa mere information).
e Forbedret smag vha. godkendt aromastof (for at fa mere information).
e Ingenting tilsat eller anvendt (for at fd mere information).

Nedenfor er information om de enkelte egenskaber beskrevet — de skal kun praesenteres via klik.

@get holdbarhed vha. godkendt konserveringsmiddel

Mad, der star ubeskyttet hen ved stuetemperatur, bliver hurtigt fordaervet. Ved at tilseette
konserveringsmidler kan maden holde sig i laengere tid. Traditionelle konserveringsmidler har veeret eddike,
sukker og salt, men de gar ikke under betegnelsen tilsatningsstoffer. | dag bruges ogsd mange kemiske
midler. Tilseetningsstoffer skal godkendes og have et E-nummer, som skal angives pa produktet.

@get holdbarhed ved godkendt anvendelse af GMO

Genteknologi er en avanceret foraedlingsmade, hvor man kan andre pa generne i planter, mikroorganismer
eller dyr, sa disse far nye egenskaber. Der er krav om at marke fgdevarer, der indeholder eller er
fremstillet af genmodificerede organismer (GMO). GMO-produkter skal risikovurderes. Det indebaerer, at
et GMO-produkt skal vurderes at vaere lige sa sikkert at indtage som det tilsvarende konventionelle
produkt. Produktionen af GMO-produktet ma heller ikke medfgre skader pa miljget.

Sukkerfrit produkt vha. godkendt sgdestof

Mange mennesker gnsker at nedsaette deres sukkerforbrug uden at give afkald pa den sgde smag. Derfor er
der kommet en gget efterspgrgsel efter sgdestoffer. Sedestoffer skal godkendes og have et E-nummer, som
skal angives pa produktet.

Mere indbydende farve vha. godkendt farvestof

Farvestoffer bruges til at farve mad eller genopfriske farven i maden. Farvestoffer kan ogsa bruges til at
forstaerke en naturlig farve, fx ggre jordbaeris mere rgd. Farvestofferne fremstilles enten syntetisk eller ud
fra planter eller dyr. Tilsetningsstoffer skal godkendes og have et E-nummer, som skal angives pa
produktet.

Forbedret smag vha. godkendt aromastof
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Aromastoffer tilseettes fedevarer for at give smag og duft. Aromastoffer har ikke E-numre. De skal angives
pa ingredienslisten, evt. blot som ‘aroma’. En sundhedsmaessig vurdering af alle aromastoffer er
gennemfgrt i 2010. Herefter skal alle aromastoffer optages pa en positiv-liste, for de ma anvendes i
fedevarer

Ingenting tilsat eller anvendt

Produktet, altsa 1 liter frugt yoghurt, er produceret uden brug af tilsaetningsstoffer af nogen art. Farve og
smag er derfor lidt 'kedeligere’ end i de andre produkter. Selv om yoghurten opbevares i kgleskab, er
holdbarheden steerkt begraenset. En sgd smag er frembragt vha. almindeligt sukker.

INFO SIDE
Pris: Der er 6 forskellige priser fra 5 kroner til 35 kroner

INFO side

Veer realistisk!

Du har det samme belgb til radighed, som du normalt har, nar du handler.

Dvs. hvis du bruger flere penge pa disse varer, sa har du feerre penge til andre ting.

Erfaringer fra lignende undersggelser har vist, at mange veelger anderledes i et spgrgeskema, end de reelt
gor i en almindelig indkgbssituation.

Du er nu klar til at svare pa de 18 spgrgsmal om valg af produkt — god forngjelse!

KLIK HER — hvis du gerne vil have mere information om de 6 forskellige produktegenskaber.

Spargsmal 30.

Valgsituation 1

Frugt yoghurt A Frugt yoghurt B
Importeret Dansk
@get holdbarhed vha. godkendt konserveringsmiddel

Mere indbydende farve vha. godkendt farvestof

14 kroner 27 kroner

Hvilket af de to produkter foretraekker du?
e Frugt yoghurt A

e Frugt yoghurt B
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e Ingen af disse

De resterende 17 valgspgrgsmal kan fas ved henvendelse til forfatterne.

KUN TIL DEM DER KONSEKVENT VALGTE INGEN AF DISSE.
SP@RGSMAL 48. Vi kan se at du valgte ”"Ingen af disse” i

uenig du er i felgende udsagn. RANDOMISERING

alle valgsituationerne. Angiv hvor enig eller

1 2 3 4 5
Helt Delvist | Hverken Delvist | Helt | Ved
uenig uenig | enig eller | enig enig | ikke
uenig

Jeg kunne ikke lide nogen af de tilbudte

produktvarianter

Det er ikke mig, der som forbruger skal valge,

hvordan fgdevarer skal produceres

Det var for sveert at vaelge

Valgmulighederne gav ikke mening

Andet/ved ikke

SPORGSMAL 49. Tidligere undersggelser viser, at mange folk kun kigger pd nogle af

produktegenskaberne, nar de valger mellem forskellige alternativer. Angiv hvor enig eller uenig du er i

felgende udsagn. RANDOMISERING

Helt
uenig

2

Delvist
uenig

3

Hverken
enig
eller
uenig

4

Delvist
enig

Helt
enig

Ved
ikke

leg kiggede slet ikke pa prisen, nar jeg skulle vaelge
mellem frugt yoghurt A og frugt yoghurt B.

leg kiggede slet ikke pa, om produktet var dansk
produceret eller importeret, nar jeg skulle veelge
mellem frugt yoghurt A og frugt yoghurt B.

Jeg kiggede slet ikke pa de 6 produktegenskaber,

nar jeg skulle veelge mellem frugt yoghurt A og frugt
yoghurt B  (dvs. ¢get holdbarhed vha.
konserveringsmiddel eller GMO, om der var tilsat
spdestof, farvestof eller aroma, ingenting tilsat eller
anvendt eller anvendt).
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SPPRGSMAL 50. Var det en hjelp, at du havde mulighed for at klikke ind p& information om
egenskaberne?

e Ja

o Nej

e Delvist

e Ved ikke

SP@RGSMAL 51. Hvor mange gange klikkede du ind pa informationsarket undervejs?
e Ingen
e Ved et enkelt valgspgrgsmal
e Ved nogle fa valgspgrgsmal
e Ved mange valgspgrgsmal
e Ved alle valgspgrgsmal

e Ved ikke

SP@RGSMAL 52. Afslutningsvist vil vi gerne hgre om du har nogle kommentarer, noter venligst:
e Ja
e Nej

Kun til dem der satter kryds i Ja:
Tak fordi du tager dig tid til at skrive kommentarer. Skriv venligst dine kommentarer her.:........

SP@RGSMAL 53 Sociodemografiske oplysninger
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BILAG C. SPLIT OVERVIEW

Splits Product Information | Formulation of CE

1 basis | Fruit yoghurt | X Basis

2 Fruit yoghurt | % Basis

3 Candy X Basis

4 Fruit yoghurt | X Replace GMO with micro-organisms

Note: Choice experiment forkortes CE.

INFORMATION IN SPLIT 2: Information is affected 3 places in the questionnaire
- Q6/ Q8l Qlol lel Q14/ Q16

- inthe introduction to the choice experiment

- whether information can be obtained about the attributes during the CE.

INFORMATION CONCERNING THE GMO-ATTRIBUTE IN THE BASIC SPLIT (SPLIT1)

@get holdbarhed ved anvendelse af GMO

Genteknologi er en avanceret foreedlingsmdde, hvor man kan andre pa generne i planter, mikroorganismer
eller dyr, sa disse fdr nye egenskaber. Der er krav om at maerke f@devarer, der indeholder eller er fremstillet
af genmodificerede organismer (GMO). GMO-produkter skal risikovurderes. Det indebzerer, at et GMO-
produkt skal vurderes at veere lige sd sikkert at indtage som det tilsvarende konventionelle produkt.

Produktionen af GMO-produktet ma heller ikke medfgre skader pé miljget.

INFORMATION CONCERNING THE MICRO-ORGANISMS-ATTRIBUTE THAT REPLACES THE GMO ATTRIBUTE

(SPLIT 4)

@get holdbarhed ved anvendelse af mikroorganismer.

En mikroorganisme er sa lille, at den kun kan ses i et mikroskop. Mikroorganismer som fx visse typer

bakterier, kan bruges mdlrettet i fédevareproduktionen for at konservere en vare.
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BILAG D. Literature review — detailed information on 2 studies

Detailed information on Caswell & Joseph (2007) on GM food

Caswell & Joseph (2007) note that one of the most controversial consumer demand subjects globally is the
acceptance/rejection of genetically modified (GM) food. International trade has been significantly affected by
differences in the reception of biotechnology across countries. An extensive chicken and egg argument is ongoing
about whether differences in government policy toward GM foods across countries are the result of different
consumers’ (citizens’) views toward biotechnology or whether government policy has led consumer
acceptance/rejection. The long-running WTO dispute brought by the United States against the European Union based
on the E.U. policy toward GM foods is centred on arguments over the use and adequacy of risk assessments.
However, this trade conflict also reflects different perceptions of what the market for GM foods would have looked
like in the E.U. if not for European policy that has been inhospitable to the introduction of GM foods. Essentially the
underlying U.S. view is that these products would have been accepted in the E.U. if the governments had not put up
barriers to them. Similarly, media coverage may affect consumer acceptance (see, e.g., Kalaitzandonakes, Marks, and
Vickner 2004).

The proponents of biotechnology typically emphasize its ability to deliver an improved supply of food and medicine,
and an increase in environmental quality due to less need for pesticides. Opponents argue biotechnology is an
interference with nature that has unknown and potentially disastrous effects on health and the environment (Nelson
2001). Zhang et al. (2004) observe that American consumers do not seem to exhibit concerns over GM foods.
Perceived benefits may outweigh perceived risks if the GM products offer extra benefits over traditional products
(such as a price discount, or health or environmental attributes). In a study comparing U.S. and Chinese consumers,
Zhang et al. (2004) found that the attitudes of the majority of American and Chinese consumers are generally
supportive of the new technology. However, consumers in both countries are clearly more willing to accept GM plant
products than GM animal products.

Uncertainties associated with consumer acceptance of GM foods have emerged in many countries, especially in
Europe and Japan (Chern et al. 2002). Springer et al. (2002) found important differences in acceptance of GM foods
within Europe. The mean rejection rate for the 15 countries studied was 73% but it ranged from 85% in Greece to
58% in Great Britain. In another study, Carlsson, Frykblom, and Lagerkvist (2004) found that Swedish consumers did
not see GM food as equivalent to conventional food. Consequently, the Swedish consumers support mandatory
labeling and are willing to pay higher prices to ensure a total ban on the use of GM in animal fodder.

Caswell & Joseph (2007) notes that GM food is associated with production enhancing characteristics of GM crops but
also negative perceptions regarding environmental risk, health risk and ethical and equity concerns, which are not
based on scientific evidence, dominate the consumers’ attitude towards GM food.

Two separate analyses provide further systematic insights into how consumers value GM foods. Lusk et al. (2005)
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conducted a meta-analysis of 25 studies that together report 57 valuations of GM food. Due to wide differences
regarding the use of demographic variables in these studies, this meta-analysis did not attempt to capture the effect
of demographic differences on consumer valuation. In addition, it was only able to focus on point estimates of
willingness to pay (or to accept) because many of the underlying studies did not present confidence intervals on their
estimates. The authors find that a high percentage of the variation in premiums found for non-GM food over GM
food between studies are explained by geographical region (European consumers have the highest premium), who is
asked for a valuation (the premiums of shoppers are lower than those of the general population), how the study is
conducted (in-person valuations are higher than those by mail or phone), whether the study is hypothetical or non-
hypothetical (non-hypothetical designs yield lower valuations), whether the study estimates willingness to pay or
willingness to accept (WTA valuations are higher than those for WTP), and product type (GM meat is the least desired
GM food). Overall, premiums for non-GM food averaged from 42% (unweighted average of all data) to 23%
(weighted average excluding one outlier). Lusk et al. (2005) state that, “This analysis leads us to conclude that
previous research has effectively identified what consumers’ valuations are, given a particular valuation method (p.
41).” They go on to note that because valuations are significantly affected by elicitation method, users of these

studies must be careful in choosing which types of studies to rely on in their decision making.

Detailed information concerning the IFIC report results

Food safety. Consumers were asked the following question: What, if anything, are you concerned about when it
comes to food safety? There seems to be 3 layers of concern. The top food safety concern was to be
contaminated/catch a disease and safety concerns related to handling/preparing food (38% and 33% respectively
stated that they were concerned about these issues). The second layer of concern (stated by around 10 %) included
concerns related to the use of preservatives/chemicals, health/nutrition and the agricultural production. The
remaining topics that caused concern for less than 5 % of the respondents included safety concerns related to
biotech, processed food. Generally, there seemed to be a relatively low degree of concern among US citizens.
Attitudes towards biotechnology. The respondents were informed that the U.S. Food and Drug Administration (FDA)
requires special labelling when a food is produced under certain conditions. For example, when biotechnology's use
substantially changes the food's nutritional content, like vitamins or fat, or its composition; or when a potential
safety issue is identified. Otherwise, special labelling is not required. Almost two out of three ((63 %) supported this
policy, 12 % opposed and 24 % stated neutrality. The population was split almost evenly with respect to awareness
concerning biotechnology: One third stated that they know nothing at all about biotechnology, one third knows a
little and one third knows some or a lot. More specifically, they were confronted with the following text: ‘As you may
know, some food products and medicines are being developed with the help of scientific techniques. The general
area is called "biotechnology" and includes tools such as genetic engineering. Biotechnology is also being used to
improve crop plants. How much have you heard or read about biotechnology?’ With respect to using biotechnology
today, two out of three stated that they do not know whether biotechnology is used in the food they buy in the super

market. More specifically, a total of 64 % did not know whether the food in the supermarket was produced using
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biotechnology, 28 % thought that it is used and 8 % thought that it is not used. Across the board, awareness of
benefits drives favourability. More specifically, the respondents were asked all things being equal, how likely they
would be to buy a variety of produce, like tomatoes or potatoes, if it had been modified by biotechnology to 1) taste
better or fresher 2) be protected from insect damage and required fewer pesticide applications 3) reduce the trans
fat content in the food 4) provide more healthful fats (like Omega-3) in the food or 5) food products made from
biotech wheat to use less land, water, and/or pesticides. Three out of four respondents stated that they were
somewhat or very likely to buy such a product modified by biotechnology. More than half of Americans are not sure
whether biotechnology will provide them benefits, on third feel that it might provide them with benefits and 16 %
feel that there will not be benefits to consumers. Those who believe that biotechnology will provide benefits most
commonly mention nutrition and health (32 %) whereas second most mentioned benefits include better improved
quality/product variety, price, and improved agricultural production. Safer food, reduced use of pesticides and
chemicals and medical advances are also mentioned by a number of respondents. Only 5 % have heard a lot applying
the science of biotechnology to animals whereas almost 50% had heard nothing at all — and 45 % have heard a little
or some. Among the 27 % who were not in favour of using biotechnology with animals that produce food, the main
argument was that the respondents did not have enough information and that they could not see the benefits of
using biotechnology with animals. Around two-thirds state that the following information had a positive impact on
their impression of animal biotech: ‘Animal biotechnology can improve the quality and safety of food (for example,
through improved animal health or improved nutritional quality of the food produced). — Please tell me whether the
information has a positive effect on your impression, a negative effect, or no effect at all.” Around half of the
respondents found the following information to have a positive value on their attitudes towards animal
biotechnology: ‘Animal biotechnology can increase farm efficiency; that is, it can increase the amount of food
produced while decreasing the amount of resources needed, such as animal feed (i.e. corn, water, etc.). — Please tell
me whether the information has a positive effect on your impression, a negative effect, or no effect at all.” Similarly,
around half of the respondents stated that the following information had a positive effect on their impression of
animal biotechnology: ‘Animal biotechnology can reduce the impact of livestock, such as animal waste, on the
environment. Please tell me whether the information has a positive effect on your impression, a negative effect, or
no effect at all. /

Attitudes towards nano-technology. How much have you read or heard about applying the science of nano-
technology in food applications? Two out of three (66 %) stated that they have heard nothing while the remaining, 32
% had heard a little or some and 3 % had heard a lot. AlImost 50 % stated that they had a favourable impression of
using nano-technology in food production or packaging for such purposes as extending freshness, decreasing the risk

of food borne illness, and improving nutrition.
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BILAG E. Socio-demographic distribution of the 4 split-samples

In per cent Sample1l Sample2 Sample3 Sample4 Danish population
Total (humber) 475 514 494 563

Gender

Men 49.89 48.83 47.37 47.42 49.0
Women 50.11 51.17 52.63 52.58 51.0
Age

18-19 0.63 0.97 0.4 1.24 2.9
20-24 4.62 6.82 5.06 5.69 7.0
25-29 8.62 7.02 8.7 10.3 7.7
30-39 26.95 24.69 25.5 23.63 18.1
40-49 21.07 18.68 17.41 17.75 18.9
50-61 27.17 31.14 27.93 30.37 20.9
62- 10.95 10.7 14.99 11.01 24.6
Children

No children 64.21 63.04 63.97 69.09 68.3
1 child 14.32 14.98 12.55 12.79 13.0
2 children 13.68 16.34 19.03 12.08 13.4
3 children 5.68 3.31 3.64 4.09 4.1
4 or more children 2.11 2.33 0.81 1.95 1.2
Education

Primary school 6.11 8.56 7.89 9.06

Vocational education (eg. EUD) 16 16.73 15.59 16.7

High school 6.95 9.73 7.49 8.35

High school (HHX or HTX) 5.68 2.72 4.25 3.55

Higher education (up to 2 years) 9.26 10.31 10.53 10.48

Higher education (2 — 4% years) 37.47 33.27 36.23 35.52

Higher education (5 years or more) 17.68 17.51 16.4 15.81

Others 0.84 1.17 1.62 0.53

Household income

200.000 DKK 1.47 1.75 2.02 1.6 27.1
200.000-299.999 DKK 2.74 4.28 2.23 5.86 19.2
300.000-399.999 DKK 7.79 7.78 6.68 5.86 13.5
400.000-499.999 DKK 8.84 9.14 9.51 8.35 9.1
500.000-599.999 DKK 10.11 11.48 8.5 9.77 9.2
600.000 DKK or more 69.04 65.56 71.05 68.58 22.0
Protesters 6 12 12 13

Effective sample 469 502 482 550
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