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Abstract

In Australia, Bos taurus cattle breeds produce high quality meat, supdrioraste and tenderness

characteristics. Nevertheless, these breeds dthrie¢ in the Northern Australian environment. Stem
cell transplant techniques could improve northegefbcattle breeding programs by facilitating

crossbreeding via natural service. Focus groupe weed in this study to explore consumer reaction
to reproduction technologies and the implications Ibuying intentions. Findings suggested that
consumers may react negatively to unconventionaéding technologies but the degree of this
aversion is contingent upon how the technology éscdbed. These findings are relevant for
preparation of choice modeling surveys.

Key words: Non-market valuation, consumers, foaasigs, new technologies, beef

1. Introduction

Standards of livestock husbandry and the welfararomals in livestock production systems are

becoming increasingly important factors influencigtomer perceptions of animal products in many
markets (Strom 2006; Fisher 2006). If animal bregdiesearch and animal selection decisions are to
be appropriate, biological research must unite vdtitio-economic research to address issues
associated with consumer attitudes towards foodsimhal origin and how consumers weigh different

social considerations such as animal welfare, ticadil practices, regional distinctiveness against
price in their purchase decisions over time FABREOE).

Breeding procedures, natural or artificial, thaism or are likely to cause suffering, injury ortiiss

to any animals involved should not be practiced).(&eeteson-van Nieuwenhoveh al. 2006;
Gamborget al. 2005), Even so, Gambogy al. (2005) suggested that this provision still learasm

for breeding that causes minor or momentary sufferiie.g. natural delivery or embryo
transplantation). Moreover, FABRE (2006) proposedt tthere is a need for research on the
reproduction technologies required to underpin direg and the effective dissemination of genetic
improvement to all producers.

Artificial insemination (Al) is established in mariyestock systems as a central method of animal
reproduction with an essential role in breedinggpaoames and genetic dissemination (FABRE 2006;
Foote 2002). In the initial stages of attemptingl&wvelop Al there were several obstacles including
opposition from the general public who were agamesearch that had anything to do with sex and
associated with this was the fear that Al woulddléa abnormalities (Foote 2002). The knowledge
gained from the Al experience and the gradual decep of Al technology worldwide provided the
impetus for developing other technologies suchraspreservation and sexing of sperm, estrous cycle
regulation, and embryo harvesting, freezing, celamd transfer, and cloning (Foote 2002).

In Australia, Bos taurus cattle breeds produce high quality meat with siopegaste and tenderness
characteristics. Nevertheless, they are not asyhasos indicus cattle and wane in the Northern
Australian environment. Breedirps indicus cows with aBos indicus bull, ejaculatingBos taurus
sperm, would improve the value of northern brededly facilitating crossbreeding or introductioh o
new genetics via natural service (Hill and Dobrin2806). Being an alternative to Al in the cattle
industry in areas where it is not practical (HilldaDobrinski 2006), this CSIRO project aims to eais
the performance of Australia’s northern herd (18iom Bos indicus) by enabling mass production of
Bos indicus/Bos taurus hybrids (CSIRO 2008). The first hybrid calves arpected by 2010 (CSIRO
2008).

The project uses stem cell transfer. Hemrticdil. (2006) concluded that allogeneic transplantatibn o
testicular cells can successfully occur betwBes taurus andBos indicus cattle. The transplantation
technique uses testis stem cells harvested fronorrdanimal that are then injected into the
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seminiferous tubules where they migrate from thredo to relocate to the base membrane and there
retain their capacity to produce donor sperm inntnv host (Hill and Dobrinski 2006) (Figure 1).
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Figure 1: Stem cell transfer in male animals.

To gain some understanding about consumers’ peotepbf this alternative production process to
produce ‘novel crossbred’ beef, Mireaek al. (2007) used repertory grid methodology whereby
respondents considered the description of the gandisbased on this consideration, ranked their
preferences and likelihood of purchase. They folmadl tonsumers placed an equal ranking on ‘novel
crossbred’ beef and Brahman beef produced by coioverh breeding methods. However, their
findings also indicated that despite age and gerwgrsumers would be significantly more likely to
buy the ‘conventional’ beef over the ‘novel crossbrbeef. Even so, the ‘novel crossbred’ beef
seemed to be moderately well accepted and didnootgt a lot of concern during group discussions.
Issues arising from this study included: the paétnbiases that could have arisen from the
information provided to respondents; the importaméeconsumers’ risk preferences in deciding
whether they would buy a product that has beenymed by techniques largely unknown to them; the
level of knowledge of the ‘novel crossbred’ beedttthey would require to make a rational decision
about purchasing this product; the importance osamers’ perceptions of animal welfare associated
with these techniques; and how ‘high’ or ‘low’ thece would have to be before consumers changed
their desire to purchase the product.

Clear-cut production traits and improved food dyafhay increase thmarket value of the product,
however, other concerns may lack an immediate makdee (Gamborgt al. 2005). In the case of
animal welfare, animal husbandry techniques thatataneet with the approval of consumers may not
succeed commercially (Frewer al. 2005). Some values (e.g. productivity) can bel are, priced
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whereas other values (e.g. animal welfare) areisaally directly priced and while there are tradfis-o
involved in the breeding process, e.g. betweerepoicthe product and the quality of the product,
these trade-offs are easier to make when therdireet market price attached (Gambet@l. 2005).

Lagerkvistet al. (2006) conducted a study to find consumers’ pegfees for immunocastration in
pigs by comparing willingness-to-pay estimates ioletd from a choice experiment by having
consumers trade off price and product attributesrastterized by various levels of animal welfare,
taste quality, and use of biotechnology in producif pork. The specific focus in this study was on
castration of male pigs Pigs can be either surgically castrated (haganeeimplications), or they can
undergo immunocastration whereby the vaccine stitesl the male pig’'s immune system to
ultimately inhibit reproductive processes (Lagesket al. 2006). Lagerkvisgt al. (2006) found that
people seemed to accept potential food safety tiskaleviate animal welfare problems related to
surgical castration but they preferred pork fromrggal castrates over pork from intact boars
indicating that taste quality as a product attébddminates over animal welfare concerns.

This research indicates that consumers are ableke tnade-offs between meat eating characteristics
and production processes but as suggested by Migtal. (2007), the information provided to them
when making these trade-offs is likely to have #ace on their choices. Hallmasi al. (2003) found
general disapproval of animal-based “geneticallydified” foods but many of the respondents who
initially disapproved of the genetic modificatiof animals in an abstract sense later indicated that
they approved when presented with specific exampdeggesting that opinions about genetic
modification are malleable when additional inforioatis presented (Hallmagt al. 2003). van
Eenennaam (2006) reported that half of respondeads never heard about traditional livestock
crossbreeding schemes, and this widely used brgedpproach received only a 31 per cent
acceptance rating with 50 per cent of the respasdedicating that they considered the crossbregdin
of animals to be morally wrong. This finding isline with that of Bruhn (2003) found that less than
40 per cent of respondents indicated support &atitional crossbreeding practices while more than 4
per cent supported the use of biotechnology to ywedeaner meat, or enhance animal disease
resistance. While the author questions consumersivledge of livestock production practices it is
possible that consumers may have a different opimiben the emphasis is on the food product as
opposed to the production practice. Aldrich and@t (1998) who noted that a large proportion of
consumers disapprove of traditional cross-breeding this does not necessarily mean refusal to
purchase milk and meat from common farm animals.

To extend upon findings of Mireaw al. (2007) and using focus group methodology as desdrby
Hartman (2004) and choice experiments, similar toetkvistet al. (2006), the aim of this paper is to
explain the development of the experimental des@na choice experiment and the subsequent
experimental results. In particular, the study aiimsdetermine if the description of reproduction
technologies, and in particular stem cell technplagsed in beef production influences consumers’
buying intentions. The paper is divided into twotpaPart | details development of the experimental
design and Part Il reports methodology and re$udta the choice experiment. Conclusions are drawn
in the final section.

2. Part |: Development of the experimental design
2.1 Methodology

Focus groups were conducted to explore people'sepépons of words and phrases used to describe
the production technology and attributes to be usetie choice experiments. A questionnaire based
on focus group findings was constructed and teisieoh on-line pretest to further test the technglog
descriptions and the delivery mechanism beforerthm survey was completed.

3 Castration of male pigs is routinely performed Mhaide to reduce the odor or flavor of boar taimpig
carcasses (Lagerkvistal. 2006).
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Two focus group sessions were conducted by a mantdraim Customers’ Voice. The first session
was held in May 2008 with the aim being to gainedtdr understanding about how consumers view
meat purchases and how they react to various géistis of reproduction technologies in livestock
production. To further explore people’s reactiomstem cell technology used in beef production and
descriptions of specific words (e.g. stem cellgeeond focus group was conducted in June 2008.

The focus groups were conducted at West Coast Meldices professional viewing rooms with

participants recruited by the University of Westéumstralia (UWA). A short screener questionnaire
was completed by all potential respondents to ensht the focus group was made up of a wide
range of age groups and professions. People woikifiglds of animal husbandry or research and/or
were strongly opposed to genetic modification weoe included in either focus group. Eight people
were selected for each group.

How people purchased meat was explored in the FGrosip 1 with participants being asked to
describe how and why they bought their meat and wiegy felt were important considerations when
making their purchasing decisions. They were al&edso rank the importance of factors including
price of meat, where the meat was produced and emwas of how the animals were raised.
Discussion on interpretation of these factors fedd. Respondents were then presented with an Al
explanation and asked to record their perceptiosaaceptance of this technology and whether they
found the explanation confusing. The same procedasefollowed when given a description of stem
cell technology used in beef production. No grougrukssion took place until each of the written
exercises was completed.

In Focus Group 2, the emphasis was on obtainingrnmdition from the person most responsible for
household grocery purchases and on specific waed in the explanations. Respondents were again
presented with the Al and stem cell technology axations and asked to record their perceptions and
acceptance of these technologies and whether thedfthe explanations confusing. They were given
similar exercises for explanations pertaining tq stem cells, genetic modification and stem cells,
radiotherapy, and the use of stem cells in humaitthe

Findings from the focus groups (see below) wereaegpd upon to develop choice experiment
guestionnaires for pre-testing. There were fourstjaenaires, each designated a different descniptio
of the technology. The first version (A) includddetkey words, ‘stem cells’ and ‘radiotherapy’, the
second version (B) referred only to ‘stem cells'ittimg ‘radiotherapy’ while the third (C) did not
mention either term but instead referred to a ttremt’ for cattle. The remaining version (D) focused
on artificial insemination rather than stem ceke.uk each of these four treatments the reprodeictiv
technologies represented an alternative to theertional reproductive technology (see Appendix 1
for descriptions). The Online Research Institute ((Pisee Appendix 2) was selected to distribute the
guestionnaires during September 2008. A quota ofré&fpondents for each group was set.
Respondents were asked to make choices betwedss gsm Figure 2 for an example of a choice
guestion) that differed in terms of the followingttributes’: reproduction technology used; whether
the cattle were finished in the “paddock” or “fest] state of origin for the beef production; pricé

the beef (Appendix 2). They were reminded thatetasixture and appearance of all steaks were the
same as their usual steak. Respondents were akeal @8 consider attitudinal, behavioral and
knowledge questions.
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Choice Question 1/14

Steak A Steak B Steak C
Technology used Alternative Conventional Conventional
Home State/Territory or oe Home Other
Other
Feedlot/Paddock Paddock Feediot Paddock
Price ($/kg) 10 12 10

Remember the taste, texture & appearance of all the steaks are the same as your usual steak

More information |

Please select the steak that you MOST prefer
c A C B ~C

Prev | Mext

Figure2: A typical choice set that a respondent would caarsiid the on-line questionnaire

2.2 Results and discussion

Participants in Focus Group 1 had varying perceptabout ‘meat’ depending on how they intended
to cook it and who it was for. Therefore in devéhgpthe choice experiment questionnaire, people
were asked to value meat that was specificallyneefias their usual beef steak’. Also participants did
not necessarily think in terms of price per kilaldrence in the questionnaire it was clearly stated
the valuation question that the question pertatoetie price they paid for their usual beef steak in
$/kg'. In line with findings from Alfnes (2004) and Ganteret al. (2001), participants placed
importance on quality characteristics of the meak gave little thought to the production process.
Hence when constructing the questionnaire, thioatas were clearly explained so that all survey
respondents had the same basic knowledge aboptdtaction technologies of interest. In addition,
the focus groups participants mentioned some dtbarecerns with e.g. free range chickens and the
treatment of animals in general and so basic weifgformation stating that productiomeets animal
ethics and welfare guidelines’ were included in the questionnaire.

Generally the findings from the first focus gromglicated that consumers had enough knowledge and
experience to value meat with different attributes the technology descriptions needed rewriting to
remove some ambiguity. Discussion centred on wingttee beef would be the same quality as they
would normally buy and so it was decided to talewlord guality’ out of the technology descriptions
so that it didn’t cause confusion for the choicpariment. When given the technology descriptions,
participants were able to comprehend the technligiag used although it was decided that the
descriptions could be simplified as the particigattiin’t want so much scientific information. Words
that could be misinterpreted such asrimal’ were reviewed. After group discussion, the mayodf

the group said they would purchase meat produceditised in the Al technology description. There
was concern about purchasing meat produced wigttlanblogy using stem cells and radiotherapy.
Two participants said they would be likely to purebhaneat produced this way, four were unsure and
two said they would be unlikely to do so. Radio#pgr was linked negatively with cancer treatments
and so it was decided to include in the surveyraior of the technology description that included t
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term ‘radiotherapy’ and others that did not. These descriptions wenelbped to differ in terms of
the use of certain keywords thought likely to teggtrong and/or emotive responses. There was also
confusion with the link between stem cells and grobrand hence it was decided in Focus Group 2 to
differentiate between embryo and adult stem c®#leen discussing animal breeding the main focus
was on genetic modification, which was viewed nieght. Hence it was decided in the technology
descriptions for the survey to include an explamatstating that this process is not genetic
modification; ‘Note that these cattle and the meat from them are not classified as genetically modified

or GM food”.

As in Focus Group 1, participants in Focus Grougid2not spontaneously think about how the meat
they eat was produced. This was largely becaugefétiethat meat in Australia was ‘safe’. They did
not spontaneously mention any breeding issues sschAl, or genetic modification. Overall,
participants did not object to the technology digsicem. There was some confusion by the phrase,
‘produce identical sperm’ and so in the questionnaire the relevant sentemas rewritten asd'
Northern bull can be treated so that he produces sperm resembling that produced by the Southern
bred bull”. There were also still concerns about connectiogisveen the wordsmbryos and ‘stem
cells’ and they found it difficult to understand thatlult’ stem cells did not necessary come from an
adult being. It was therefore decided in the tettmo description for the survey to leave out any
reference toémbryo’ or ‘adult’. Generally respondents were concerned about dkenpial impact on
people who ate meat produced using radiotherapyagsof the production process. This finding
further supported the decision to explore this sieer further in the survey. Further information
pertaining to providing medication to the cattleattthad undergone radiotherapy was viewed
negatively and as it added confusion to the teagybescription it was decided to exclude it from
the survey.

Qin and Brown (2006) used focus group discussionsompare the effect of limited and detailed
information on how participants formulated theiirdpns about the good in question, salmon. They
concluded that an effective communication pieceualaospecific genetically engineered application
should contain basic and specific, including preeeend product-related, information to help the
recipient formulate consequences, and hence, amnidowever, in this study, participants felt that
additional information sheets on various aspeath s1s adult stem cells were not required. Even so it
was decided that for the main survey having an rgtaeding of respondents’ concerns about the
technology was important and so attitudes questmeTtaining to stem cells were included in the
guestionnaire. In addition, survey respondents w@ren the option to access further information if
they wished to.

Half of the participants in Focus Group 2 indicatkdt they would eat meat produced by using the
alternative technology and the other half said thay would not. When asked what would entice
them to eat such meat, participants suggestedy ptice, CSRIO backing, the Heart Foundation tick,
if it tasted good, strict guidelines ensuring tméreal was not hurt, endorsement from a key person
(e.g. Gordon Ramsay), and an awareness of the temg effects on the animal and people who
consume it.

The questionnaire for the on-line pretest was swoly distributed by ORU and within three
working days the participant quota was filled almel data was immediately ready for processing. Data
obtained from the survey indicated that respondgai®rally understood the questions and responded
to them in a consistent manner. Preliminary anslg$ithe choice questions provided an indication
about the weights being placed on the attributed,vahether they changed as the description of the
technology changed. There was a preference fok $ted was produced in the respondent’s “home’
state, but this effect did not vary across the feensions of the technology description. Resporslent
preferred steak produced from cattle that werdinhed in feedlots and this effect also did natyw
across the four versions of the technology desoripfAs a consequence in the questionnaire for the
main experiment, additional questions were incluttedetermine if respondents ignored any of the
attributes used in the choice set.
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There was a preference for steak that was produseédy uconventional’ technology over that
produced by the ‘alternative’. The degree of thieaifis modified by the description (A, B, C and D)
used. The strongest adverse response was assoeitité¢tle description of the technology which used
the “stem cell and radiotherapy” terminology. Thavere smaller, but still significant, adverse
responses to the other two technology descriptibasused the ‘alternative technology’ (versions B
and C). However, the effect was the same as thersel response that was generated by describing Al
(version D). This suggests that there may be a geeéffiect associated with describing a specific
breeding technology as something other than cororaalf and that the stem cell technology did not
deviate from that until the use of “radiotherapydsinincluded in the description.

Respondents presented with technology versionsdABadescriptions that explicitly included “stem
cells”) were asked their views about the use ahstell technologies to enhance cross breedingecattl
in the Australian beef industry. Of those whosecdption of the technology included the ternssem
cell’” and ‘radiotherapy’, 63 per cent of respondents expressed some aonegiile 49 per cent of
respondents who where given the stem cell onlyrgeam indicated that they had some concern with
the technology (Figure 3). While this finding isefpminary, it is inline with expectations from the
focus groups and added to justification for inchglin the survey, four versions of the information
describing the technology.
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Good idea  Doesn't A bit Concerned It really
bother me concerned w orries me

Attitude to the use of stem cells

Figure 3: The number of respondents who selected each dptiatescribing their attitudes towards
the technology, by description of that technology

People who expressed concerns about the use ¢é¢haology were then asked what of a selected
number of reasons captures their concerns. Whildetbel of concern about the technology appeared
to be higher in thestem cell + radiotherapy’ description, of those replying to this questithere
seemed to be little difference in the causes facem across the two groups (Figure 4).
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Figure 4: The number of respondents who selected a reasavhfpthey had concerns associated
with the technology, by description of that tecluyyl (note each respondent could select more than
one reason).

Whether respondents were given the descriptionrefpeoduction technology with reference to stem
cells or not, all were asked if they had heard altem cells. A quarter indicated that they havarthe
about the use of stem cells in food production. Ghestions for the main survey were reviewed as a
consequence to collect data pertaining to respaadanderstanding of stem cells with and without
prior information.

2.3 Conclusion

In this project the focus groups provided valuablermation that contributed to the design of the
guestionnaire for the main experiment. Questionsewestructured and additional ones added to
improve data collection. The technology descriptwas refined and key words that might change
how people value the technology were identifiedrfreesponses given by participants. The survey
design was expanded to include four different qaestires to differentiate between reactions to the
key words. The questionnaire pre-test resultscatdd that the on-line procedure was an efficient
means to collect the survey data. The results geavan indication of what we expected to find i@ th
main survey.

3. Part 11: The choice experiment
3.1 Methodology

The main survey was conducted as for the on-lindgse The data collection was conducted in mid-
December 2008. Potential respondents were invikedoimplete the questionnaire and when the
required sample size was reached the survey wasdlds for the pre-test, the experimental design
was made up of four treatments with the questioprfar each having a unique description (Versions,
A, B, C and D as in Appendix 2). Again each of thehnologies was related to the way steak is
produced and respondents were then asked to corssideoice set and make choices between the
steak they eat after considering the ‘attribut&sle purpose of consumers making these choices was
to find if respondents have particular preferensith respect to any of the attributes and if soywh
For example, do they prefer steak produced usingvexttional technology or the alternative
technology and is price the most important factotheir decision to buy steak? In making these
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choices the respondents are implicitly trading i#fween these attributes. Again, respondents were
also asked to consider attitudinal, behavioral lemmlvledge questions.

To achieve efficiency gains in the design, researsmpleted by Scarpa and Rose (2008) was
considered in designing the choice. The desigitwsoé allows one to make an estimate of the
minimum sample size needed to obtain statisticgitipificant results, given a set of prior values fo
the parameters. The latter were provided by moegtisnated using the data collected from the on-
line pretest. In all cases the minimum estimatedde size was less than 30 respondents. So #hat th
results obtained were robust to statistical desifjthe survey, the plan was designed to have 200
responses for each version of the questionna@efdir each version of the technology descriptions)

3.2 Results and discussion
The target sample realized was greater than themmami identified with a total of 1,077 people

completing a questionnaire within a week of maktrayailable on-line (Table 1).

Table 1. The total number of people completing each versidthe questionnaire.

Treatment Completed questionnaire
Version A 266
Version B 263
Version C 274
Version D 274
Total 1,077

The demographic profile of the survey sample appkéverepresent the general population, with
respondents from all Australian States and Tereo(Figure 5), of all age (Figure 6) and education
(Figure 7) groups, and with an even distributiogefder (Figure 8).
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Figure 5: Percentage of respondents from each State/Territory
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Figure7: Level of education completed by respondents
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Results for the conditional logit models estimafedthe survey responses for each version of the
technology descriptions are presented in Table 2e ddtimated coefficients represent the marginal
utility associated with a unit change in each o€ thttributes, alternative technology to the
‘conventional’, place of origin, cattle productioma feedlot or on pasture and price of steak.

Table 2: Conditional Logit results for steak choice, byduimg technology description

Version A VersonB  Verson C Verson D
Technology -0.647 -0.437 -0.523 -0.309
(14.45)* (9.87)* (11.97)* (6.86)**
Place of origin -0.505 -0.322 -0.349 -0.559
(11.29)** (7.46)** (7.77)** (13.05)**
Feedlot or pasture -0.751 -0.693 -0.794 -0.811
(15.83)** (15.29)** (17.32)*= (16.83)**
Price -0.093 -0.072 -0.099 -0.087
(15.07)** (13.62)** (16.39)** (15.29)**
Observations 2423 2904 2568 2556
Estimated amount to $6.90 $6.08 $5.28 $3.57
avoid the alternative (10.79)** (9.09)** (10.01)** (6.42)**

technology ($/kg)

Absolute value of z statistics in parentheses
*significant at 5%; ** significant at 1%
observations is number of choice questions completed

The results for all attributes were significantlyfelient from zero, and negative. The restrictioat th
the parameters are the same across technologypliEsts is not accepted at better than a one par ce
level for technology, place of origin and price.vitver, for the feedlot or pasture’ parameter, there
isn't any difference across the descriptions. Fogu®n the impact of the alternative technology
across descriptions, the use of both stem cellradibtherapy in the description (Version A) has the
greatest impact. Although the description that dimt mention any key words (Version C) is
numerically greater than that for the descriptioantioning stem cells (Version B), statistically ythe
are not different. However, they are greater thzat for the technology description detailing Al
(Version D). Moreover, the Al technology descriptimduces an adverse effect, even though this is a
commonly used existing technology. Whether thia isonsidered aversion to the technology or an
experiment specific response to the inclusion gf ‘atliernative’ technology in the choice experiment
is an issue that will be explored in further steditn summary, the findings are in-line with the
literature as discussed previously in the introaunciof this paper, with beef production using the
alternative technology, importation from other ssatfinishing the cattle on feedlots and raisiregst
price all reducing welfare.

A common method of interpreting these choice expenits is by estimating the maximum that
respondents would be willing to pay to avoid a g®in an attribute (Table 3). Respondents were
willing to pay almost $7.00/kg to avoid the techogyt when described using the key words, stems
cells and radiotherapy (Version A) but just over0®8kg when neither words were mentioned in the
description (Version C). They were also willing pay in excess of $3.50 to avoid technology
associated with Al (Version D). These findings oadied relatively high levels of economic aversion
to the technology. Gamborg al. (2005) also reported that most survey participahtaight that
animal breeding, livestock production and the ethiaspects of animal breeding were important

* The exact definition of ‘ethical’ was not definedthe paper.
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consumer issues. Reproduction techniques suchifisi@rinsemination and freezing of semen were
considered acceptable for most participants butrniggies such as heat induction, embryo
transplantation, cloning, sperm sexing and tridatdon were not seen as acceptable by survey
respondents (although many respondents did not kwbat the techniques and their implications
were) (Gamborgt al. 2005).

To explain the aversion to technology, as in thetese respondents presented with technology
versions A and B (descriptions that explicitly undéd “stem cells”) were questioned about their
attitudes towards the use of stem cell technologiemnhance cross breeding cattle in the Australian
beef industry. For those respondents given thentdolyy description that included the terms ‘stem
cell and ‘radiotherapy’, 56 per cent of respondeakpressed some concern, while 49 per cent of
respondents who where given the description comigistem cells only indicated that they had some
concern with the technology (Figure 9). Howevet, there is no statistical difference between the tw
(pr=0.388). These findings (Figure 9) are slightiffedent to those of the pre-test (Figure 3) inttha
slightly fewer people in the main survey appearete worried about the technology when described
as ‘stem cell + radiotherapy’. Again comparing the pre-test and main survetifuates also did not
differ by so much in terms of level of concern abthe technology when given either description.
Further studies will focus on this difference.

50

40 4
m Stemcell +
o .
30 Radiothera
@ 0O Stem Cell i
= 20 4
&
10 4
O |
Good idea Doesn't A bit Concerned It really
bother me concerned w orries me

Attitude to use of stem cells

Figure 9: The percentage of respondents who were concernadtabout the use of stem cells in
cattle breeding given the different descriptiorst they received

Furthermore, respondents who expressed concerns dilgouse of the technology were invited to a
select from a number of reasons that might exglair concerns. Of those replying to this question,
there seemed to be little difference in the cafrsesoncern across the two groups (Figure 10).
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Figure 10: The percentage of respondents who selected arréasehy they had concerns associated
with the technology, by description of that tectagyl (note each respondent could select more than
one reason).

For respondents given the description with sters a@ally, it can be concluded that these findings ar
similar to those of Freweet al. (2005) who found that consumers rated animal avelfas less
important than food safety. However, once radiapgrwas included in the description, respondents
may have been more concerned about animals sigfdéran about food safety. However, given that
participants in the focus groups linked radiothgrapd cancer, survey respondents may also have
been considering food safety. This notion will bplere in future studies.

When respondents considered each choice set theg thair decisions based on all of the attributes,
or if they considered an attribute to be unimpdrtanthem they may have decided to disregard it
when they made their choices. In this sample, 2% @st of respondents said that they ignored &t lea
one attribute and some ignored more than one. Tha igwored attribute was the technology option
and the least ignored was price (Figure 11).

state technology feedlot price

Percentage

Attribute ignored

Figure 11: The percentage of respondents who ignored afvatitri

Recent studies suggest methodology to deal withoregents ignoring attributes and the implications
on the estimation process. Hensteal. (2005) and Saelensminde (2001) proposed a methedely
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estimation of random parameter logit models is stéjgh so that the marginal utilities of the relevant
attributes are constrained to be zero for those whored that attribute. Campbedt al. (2008)
focused on the impacts on error variance for redeots who ignored attributes. Further analyses in
this study will reveal if there is any differenaethe estimation process between survey participant
who said they ignored an attribute and those wlibndit and the subsequent implications on this
process.

3.3 Conclusion

Over 1,000 people responded to the main surveyy thi¢ population being from a wide range of
demographics. Generally respondents were willingpdy to avoid any alternative technologies to
those used to produce cattle in the ‘conventiomaly. Of those told about ‘radiotherapy’ and/or
‘stem cells’, around half had some level of concabout the technology. Less than a third of
respondents ignored one or more attributes whenidering the choice sets and implications of this
action on the estimation procedure will be consgden future studies.

4. Conclusions

The process of using focus groups and pre-testirsginvaortant in this study so that the final
attributes and technology descriptions used irctimce experiment were relevant to consumers. The
level of detail and the use of words were also tbimaffect consumers’ comprehension of the
technologies and it was important to make sureetlhspects were correct so that the effect of tag 'k
words’ could be assessed.

While it is apparent that some consumers were ot@rned about the use of stem cell technologies
in animal production, generally people were williogpay to avoid eating steak that had been
produced using these technologies. Moreover, ieappthat they would pay more to avoid this steak
when specific key words providing additional infation about the technology were used to describe
the steak being valued.

FABRE (2006) and Neeteson-van Nieuwenhogea. (2006) suggested that transparency about new
technological developments, clear definitions omi@ology and an open dialogue with society are

important for all stakeholders. However, whethes thads to greater acceptance of such technology
as alluded to by IFIC (2007) would be worth expigriin future studies associated with the use of

stems cells in cattle production.
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Appendix 1: Descriptionsfor the attributes used in the survey
Introduction

Many people don't think about how the meat thay that is produced. However, in this survey
we would like you to consider the steak that youmadly buy and how the cattle it comes from are
raised.

Modern agriculture often involves management of tamumals reproduce, and in this survey we will
ask you to consider 2 alternative forms of breedauipnology. We will label these:

" Conventional"
And
"Alternative"

" The Conventional” Method

Modern agriculture often involves management of femimals reproduce. Different breeds of cattle
have different characteristics. Cross breeding,ciwhiias been used for centuries, allows useful
characteristics of each to be combined in a siagimal.

For example, Northern bred cattle used in beefyrtidn can cope with the sometimes harsh weather
conditions in the north of Australia and produceainef lower quality (it is mostly used to produce
hamburgers or mince). Other breeds, used to prosteed, are suited to Southern Australia but cannot
survive conditions in Northern Australia. Crossdatimg the two results in cattle that can survive in
the Northern environment and be used to produedk ste

This crossbreeding method is the most commonly aga@ntly in the production of beef, and in what
follows we will describe steaks from cattle bredhis way as "conventional".

The" Alternative' method (Version A)
Although cross breeding Northern cows with Southieutis is possible, introducing Southern bulls
into the northern rangelands has not been partlgidaccessful because the conditions are too harsh

A new reproduction method, that meets animal etaitd welfare guidelines, is being developed by
CSIRO. Using this method cross breeding can beeseti without introducing Southern bred bulls
into the northern regions. Firstly, the testicleaoNorthern bred bull is treated with a low dose of
radiotherapy to stop him producing sperm. Stensaelinoved from a Southern bred bull can then be
injected into the testicle of the Northern bred blihe effect is that it now produces sperm resampbl
that produced by the Southern bred bull.
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The result is that the Northern bred bull, which samvive the northern environmental conditions,
fathers cross bred cattle that can be raised wusesteak.

Note that these cattle and the meat from them atrelassified as genetically modified or GM food.

The" Alternative' method (Version B)
Although cross breeding Northern cows with Southenfis is possible, introducing Southern bulls
into the northern rangelands has not been partlgidaccessful because the conditions are too harsh

A new reproduction method, that meets animal ethitd welfare guidelines, is being developed by
CSIRO. Using this method cross breeding can béaeltt without introducing Southern bred bulls
into the northern regions. Stem cells removed fer8outhern bred bull can be injected into the
testicle of the Northern bred bull. The effecthattit now produces sperm resembling that produced
by the Southern bred bull.

The result is that the Northern bred bull, which samvive the northern environmental conditions,
fathers cross bred cattle that can be raised wugsteak.

Note that these cattle and the meat from them @irelassified as genetically modified or GM food.

The" Alternative" method (Version C)
Although cross breeding Northern cows with Southientis is possible, introducing Southern bulls
into the northern rangelands has not been partlgidaccessful because the conditions are too harsh

A new reproduction method, that meets animal etaima$ welfare guidelines, is being developed by
CSIRO. Using this method cross breeding can béaett without introducing Southern bred bulls
into the northern regions. A Northern bull cantieated so that he produces sperm resembling that
produced by the Southern bred bull.

The result is that the Northern bred bull, which samvive the northern environmental conditions,
fathers cross bred cattle that can be raised wugesteak.

Note that these cattle and the meat from them atrelassified as genetically modified or GM food.

The" Alternative' method (Version D)
Although cross breeding Northern cows with Southieulis is possible, introducing Southern bulls
into the northern rangelands has not been partlgidaccessful because the conditions are too harsh

A reproduction method using artificial inseminati¢or Al) , that meets animal ethics and welfare

guidelines, enables cross breeding to be achievtdtuwt introducing Southern bred bulls into the

northern regions. Instead of the bull and cow ngpin the usual way, sperm is taken from the
Southern Bred bull and refrigerated. It is theansiported to northern Australia and inserted by a
trained Al specialist into Northern bred cows irithown environment.

The result is that Southern bred bulls don't havédantroduced into the northern environmental
conditions, but can be used to father cross brtbkk¢hat can be raised to produce steak.

Note that these cattle and the meat from them @irelassified as genetically modified or GM food.
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Descriptionsfor the other attributes
As well as the way the cattle are bred, the stgakisare going to choose between vary in terms of 3
other characteristics

Which State/Territory the cattle are from (Origin)

This identifies whether the cattle are raised in YOhbme State/Territory, or OTHER State/Territory
in Australia.

Whether finished on feedlotsor in the paddock (Feedlot/Paddock)

Feedlots are a confined yard area with wateringfaeding facilities where cattle raised on pasture
are 'finished' on a diet of grain feed prior tcugilater or live export. Cattle stay in feedlots pariods
varying from about 30 days up to about 300 daysddimg on the weight required by the particular
customer.

Approximately 97% of all Australian grain-fed beief derived from feedlots that work under the

National Feedlot Accreditation Scheme to achievaiyuassurance. This form of production has been
used in Australia since the 1960s, and approximaite¥o of domestically consumed beef comes from
feedlots.

Cattle raised in a paddock eat native and/or scastupes for feed. They stay in this environmeni unt
they are sold. The industry doesn’t have a specifide of practice but it is expected that producers
monitor the condition of cattle and vegetation amintain a sustainable production system.

Thecost of the steaksin $/K g (Price)

The price of steak was based on the price that tlogyinated that they pay for the steak that they
usually buy. In the program hosting the questiomahe nominated price was copied in as the base
price and alternative prices were calculated.

Appendix 2: ORU

The Online Research Institute (ORU) own and manhgeldrgest research-only proprietary online
panel in Australia with 300,000 members in additiora SME panel with over 45,000 members and a
NZ panel with 30,000 members. They comply withladal (AMSRS) and international (ESOMAR)
guidelines for online panels and use industry peattice methodology at all stages of the research
process from recruitment to panel management, guexecution and data delivery.
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