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Chapter 1: General introduction

Preface

This doctoral research has been performed witterfrdamework of the European Union (EU)
Sixth Framework Programme Integrated Project PefSadf (2007-2012). The overall
objective of ProSafeBeef is to reduce microbiolagend chemical contaminants in beef and
beef products and to enhance quality, choice averslty in the beef chain in order to boost
consumer trust and invigorate the European beaistngl Within this project innovative
research and development is performed to permitBhmpean beef chain to operate at
competitive levels, while at the same time delivgrsafe and high quality products to its
many consumers.

This doctoral research is part of the researclvitie8 performed within the consumer pillar

(Pillar 5) of ProSafeBeef. The research activitrgthin the ProSafeBeef consumer pillar

focus on assessing European consumer needs fosdfegy, healthiness and information and
investigating the acceptability of novel procesbeéf products. This doctoral thesis reports
original results obtained from the ProSafeBeef aarer research activities.



1.1. Introduction: consumer attitudes and food quality

1.1.1. Consumer attitudes

Consumers are faced with food purchase decisioihs tdithin the infinite diversity of food
products that is available in Europe today, andldhge number of features that characterize
them, every consumer has its own food likes anlikds The reasons for choosing one food
instead of another food are very diverse and degek to consumers’ attitude towards the
food product.

An attitude is defined as the evaluation of an cbgs positive or negative (Scholderer,
2010a). For evaluation of an object (here: foodijteda (here: food characteristics) are
needed. Firstly, this definition implies that foattitudes are evaluations of food products.
Food products are described by a large number afackeristics. The attitude of the
consumer towards the whole of these characteristgdts in an overall attitude towards the
food product and its’ quality. Given the large nwanbf characteristics in various formats in
the purchase situation, this evaluation might ratags be straightforward for consumers.
Secondly, the definition implies that concepts ldeality perception, perceived benefit, and
perceived risk can be understood as particularstygfeattitudes. The modifier ‘perceived’
indicates the subjective nature of these attitublethe narrow sense, perceptions refer to the
selection, organisation and interpretation of stimdeatures in such a way that they acquire
meaning (Scholderer, 2010b). Perception indicatasindividuals register and give meaning
to information.

Although attitudes and perceptions might be suljeatotions, reflecting personal opinions
and evaluations of an objective reality, individuare likely to act on these subjective
opinions and evaluations. The subjective componenhuman action has already been
recognized by the ancient Greeks, and has becomeyaccepted in sociological thought
(Merton, 1995) thanks to the Thomas Theorem, gjahat: “if men define situations as real,
they are real in their consequences” (Thomas & Tdxni928:. 572). If people consider
things to be true, they are likely to act on itddmence creating real consequences in the
objective reality. This subjective component in samption behaviour has become painfully
visible in period of food scares, when consumedscedly stopped consuming whole food
categories. Because of the direct impact on thétabdity of the sector, consumer attitudes
and perceptions cannot be ignored by the food tng{$roy & Kerry, 2010). Furthermore,
knowledge about consumer opinions and preferenaedacilitate the successful launch of
new products and services in the market place.

1.1.2. Food quality

Food quality is an ambiguous and multidimensiomalcept (Becker, 2000). Within the large
guantity of food quality definitions that are awdile in literature, two main dimensions of
food quality emerge upon which general agreemergtexobjective and subjective food
quality. Objective quality refers to physical chagaistics intrinsic to the food product, and is



typically dealt with by food experts such as engmeand food technologists (Grunert, 2005).
Objective quality can be measured, replicated aadaged throughout the agro-food chain
(Verbeke et al., 2007). Consumers, however, havterent ideas about food quality
compared to experts. Subjective food quality refershow food quality is perceived by
consumers, and this concept differs significantbnf objective food quality (Grunert, 2005).
The gap between objective and subjective food tyuhés been attributed to the existence of
a so-called perception filter, which is causingaskbetween scientific facts and the subjective
perception of these facts (Verbeke et al., 200@raBse of this perception filter, food quality
is never referring exclusively to physical propestiof food such as nutritional content,
sensory qualities or hygiene, but also to ethicallijes or social values that are incorporated
in the product (Sonnino, 2009; Renard, 2005).

The most popular and most agreed-on definition @ddf quality is provided by the
International Organization of Standardization (IS@Y takes into account both the objective
and subjective dimension by defining food quality dhe totality of features and
characteristics of a product or service that beatability to satisfy stated or implied needs’
(ISO 8402). This definition encompasses produclityju@meeds regarding the characteristics
of the final product) and process quality (needgrding the characteristics of the production
process which consumers have taken interest ing)n@t et al., 2000).

Two approaches on subjective food quality exis:Hblistic approach defines food quality as
‘all the desirable properties a product is perogit@ have’ (Grunert, 2005: 372) while the
excellence approach emphasises that food prodwacishave desirable properties which
consumers do not consider to be part of food quéBtunert, 2005). In the holistic approach
followed in this doctoral thesis, food quality isfthed as ‘a total of traits and criteria which
characterize food with regard to its food safetytritional value, sensory value and
convenience’ (Sikora & Strada, 2005: 86) (Figurb.1.

— Safety (hazard-free)
2 i
-T'?s — Nutritional value
5
-
é - Sensory value
— Convenience

Figure 1.1: Food quality definition (Source: Sikaaad Strada, 2005)

This definition implies that food safety is an edsd part of food quality. Research has
shown that consumers indeed interpret food safetyeing strongly related to personal health
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(Jevsnika et al., 2008). The link between qualitg &ealth is also clear with respect to the
nutritional value of food. Sensory characteristtze highly modifying eating quality and
therefore they are important determinants of oVdoald quality (Cardello, 1995). A final
essential aspect of food quality is conveniencethdlgh consumers acknowledge
convenience to be a desirable characteristic a fwroducts, they may consider convenience
products to be of lower quality (Grunert, 2005)n¢& we follow the holistic approach, this
doctoral thesis focuses on the first three asp®Edisod quality (food safety, nutritional value
and sensory value) as defined by Sikora and S{2QGb).

1.2. Selected underlying theories and conceptual framework

1.2.1. Theoretical approaches on consumer attitudeswards food

A number of approaches have been used for analyaod) attitudes and perceived quality,
among which the economics of information approdbhk, multi-attribute approach, and the
integrative approach, all relevant for the preskutoral thesis.

a. Economics of information approach

Economic theory is applied to distinguish goodgtmbasis of how quality can be evaluated
by consumers. To ensure efficient markets, symm@étformation about product quality is
needed. Consumers must know what they are buyiogdier to determine their willingness to
pay for a product of this quality. The informatibig@alities of products have been classified
by economists as search, experience and credemcactdristics (Andersen, 1994; Nelson,
1974). For search attributes, consumers can beahoet the quality of the food product
given careful pre-purchase inspection. Attributest tare visible to consumers prior to the
purchase and consumption are considered to be rlagoce determinants (Cho & Hooker,
2002). Examples of search attributes are pricepuzoand labels. For credence attributes,
consumers are faced with some difficulty in evahgthe quality of the food product, even
after consumption. Credence qualities are incrghsimportant in food products (Grunert,
2005; Andersen, 1994). Food safety is mainly aemed attribute. The level of safety is in
most cases neither observable for consumers, nortceeadily be experienced. Another
example is the healthiness of foods. Consumersorelyroducts’ health claims to evaluate the
nutritional value of a food product. Also procestated qualities belong to the credence
attributes (Grunert, 2005). Finally, experienceilaites like taste and flavour are attributes
that can only be evaluated after consumption. Gnqeerienced, experience attributes can
gain importance as evaluative criteria (Cho & Hool902). Most food products combine
aspects of the different types of attributes, draaléfore a multi-dimensional notion of quality
is applied (Grunert, 1997).

The economics of information approach has beenciset for considering attributes as
objective characteristics of objects, and for mbegrating consumer attitudes towards these
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different attributes into an overall quality evaioa. These difficulties have been addressed
by the multi-attribute approach.

b. Multi-attribute approach

An integration of consumer attitudes towards ddfer attributes into an overall quality
evaluation is found in the multi-attribute theofyhis theory is based on models that try to
represent attitudes in terms of attributes that rave objective, but that people perceive
attitude objects to have. The most prominent natttibute theory has been developed by
Fishbein (1963), stating that a person’s overéiliuate towards an object is represented as the
weighted sum of his or her evaluations of the [aites that he or she believes the object to
have. As such, this approach assumes that qualgymulti-dimensional phenomenon, similar
to the economics of information approach. The laites or cues are defined as any
informational stimuli that are related to the gtyabf the product, according to the consumer,
and that can be ascertained by the consumer thithiegdenses prior to consumption (Poulsen
et al., 1996). Cues are intrinsic or extrinsic padattributes that are used as evaluative
criteria upon which consumers use to form belieid @ develop attitudes (Steenkamp & van
Trijp, 1996). Intrinsic attributes are part of thleysical product, such as colour or fat content.
Extrinsic attributes are related to the product dmat not physically part of it (Poulsen et al.,
1996) such as price or brand name, and are expdotdik used in choice situations
characterised by a predominance of experienceedieace characteristics (Grunert, 1997).

The model of Fishbein was later extended by therthef reasoned action and the theory of
planned behavior (Ajzen, 1991; Fishbein & Ajzen78p Multi-attribute models have been
very widely used to analyse food quality evaluaiqiior instance Arvola et al., 2008;
McCarthy et al., 2004) but have also been wideitfceged. They assume a highly involved
and extensive decision process, an assumptionghadten unrealistic when discussing fast
moving consumer goods or products a consumer hasdarable experience of (Scholderer,
2010a). Furthermore, this approach is not taking atcount possible relationships between
attributes, a difficulty which has been dealt wbththe means-end theory (Grunert, 1997).

c. Integrative approach

The integrative approach attempts to integrateouariapproaches into a unified framework
for analysing quality evaluation of food produciie best known model following this
approach is the Total Food Quality model, develdpgdrunert et al. (1996), for which the
previously mentioned approaches are important siplihe Total Food Quality model (see
Figure 1.2) analyses the way in which consumersgneg food quality, distinguishing
between the shopping situation (pre-purchase) enotte hand, and meal preparation and
consumption (post-purchase) on the other hand.rBgbarchase, quality expectations are
formed based on the available quality cues at tet @f purchase (Grunert et al., 1996). Of
all the cues consumers are exposed to, only theeped and applied cues will have an



influence on consumers’ quality expectations. Expesand perception of cues are affected
by the shopping situation, such as the amount fofnmation in the shop, time pressure, or
planned versus spontaneous purchases (Grunert, &@08K4). Furthermore, consumers will

select the quality cues they consider to be appkcéor the desired product based on their
preferences, earlier experiences and general kdgeléAndersen, 1994). An important

additional aspect of food available in the shoppsituation is the technical product

specification, which has a direct impact on theimsic and sensory attributes of a product
and its experienced quality (Grunert et al., 1996).

Shopping situation Preparation and consumption
Technical
product
specifications
Extrinsic Intrinsic
Cost cues . .
quality cues quality cues
. Perceived Perceived
Perceived e T
extrinsic intrinsic
cost cues . .
quality cues quality cues ¢
l l l Meal preparatior '
_>
Perceived . Sensory
cost Expected quality v characteristics
L
Experienced
+ | > quality
Expected v
Intention to buy [«#—— purchase motivq
fulfilment Experienced
purchase motivg—» Future purchasep
fulfilment

Figure 1.2: The Total Food Quality model (Sourceufgert et al., 2004)

While at the point of purchase consumers can melelelop expectations about the product,
consumers can experience the quality of the puechgwoduct during and after meal
preparation and consumption. Where expectationseapdriences are confronted with each
other, the Total Food Quality model incorporates éRpectation confirmation theory (Oliver,
1997). Confirmation or disconfirmation of expeatas at the time of food consumption is
known to be a major determinant of consumer satisfia (Oliver, 1997). Experienced quality
will often deviate from expected quality and isluginced by many factors, such as the
sensory characteristics of the product, but alsoptieparation method, the used quality cues,
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or the type of meal (Grunert et al., 2004). Consusagisfaction, repeated purchase and future
product use are influenced by the degree to whictsaemer expectations match or mismatch
with their experiences. When experiences fall sbbrxpectations, consumers are likely to

be dissatisfied (Santos & Boote, 2003; Grunert.eLl896).

1.2.2. Conceptual framework

Taking into consideration the approaches and teeatiscussed in the previous sections, a
conceptual framework for this PhD dissertationrngposed in Figure 1.3. The framework is
largely based on the Total Food Quality model, ipocates the main constructs of the multi-
attribute approach, and adds additional comporamdgelationships between them.

The focal concept in the research framework areswoer attitudes, as they can influence
future consumer behavior. Consumer attitudes aexmdeed by a variety of quality attributes
before purchase (left side of the framework) andrgiurchase (right side of the framework).
Before purchase, perceived extrinsic and intriosies influence consumers’ expected quality,
while during consumption, sensory characteristidhiénce experienced quality. The Total
Food Quality model already indicated that technigedduct specifications have a direct
impact on the intrinsic and sensory attributes pfaduct and its experienced quality (Grunert
et al., 1996). These technical product specificatiare defined by all stages of the food chain
before the food gets available in the food stameluding food production, processing and
packaging. A key determinant of the technical poddipecifications are the numerous food
technologies that are applied along the food chEnerefore, this was explicitly incorporated
to the research framework. New technologies haven beontinuously developed and
implemented in the food chain, promising more éfit production and better quality to
consumers. By definition, technology presupposesatplication of scientific knowledge to
solve practical and societal problems. Althoughdpeans are generally optimistic about the
contribution of technology to their quality of lif¢hey have been more sceptical about new
technologies in the food sector (Gaskell et alQ6)0 As their application can change the
technical product specification, technologies hameinfluence on the intrinsic quality cues.
But when information about the application of tewlmgy is provided, this technology
information has an impact as an extrinsic qualitg.cWhile food technologies are widely
applied in the food chain, in most cases consuraszshardly aware of their application.
Research has shown that consumers increasinglytrépeir product preferences to be
strongly related to process characteristics (Ktlystat al., 2009; Sgndergaard et al., 2005).
Although production and processing technologiestachnical issues that may be hard to
understand for laymen, consumers have neverthelegsloped preferences for particular
practices (such as ‘natural’ and organic food potidn methods) while disliking others (such
as genetic modification and ‘excessive processoigfood (see de Barcellos et al., 2010;
Nielsen et al., 2009; da Costa et al., 2000).



Technology

Information Use
{—’%
n
=
- Extrinsic Intrinsic Sensory
% guality cues guality cues characteristicqg
|_
|_
< v v
ﬁ Perceived Perceived
| extrinsic intrinsic
% quality cues quality cues
o
h 4
Expegted < ) L > Experienced
quality quality
n
L
[a)
-]
= { J
- v
Consumer
satisfaction/

dissatisfaction

:

Future
purchases

Figure 1.3: Research framework of the doctoral ezsh

Consumer acceptance or rejection of food procedsicignologies depends on the amount of
information that is provided, as was illustrated bgliza et al. (2003) and Cardello (2003).
Specifically, the provision of information abouhtable benefits is considered a key factor in
shaping consumer acceptance of food technologiesiti®e framing of technology
information might enhance consumer acceptance 1(SieB008). Several studies showed that
consumer-oriented benefits such as health or &enore acceptable to consumers than
producer- or industry-oriented benefits such agmktd shelf life (Sorenson & Henchion,
2011), or indirect and intangible benefits suclemaronmental gains (Cox et al., 2007).



1.3. The beef sector as research case

The conceptual framework developed in the previeetion will be applied on consumer

attitudes towards health and safety attributeseeff land beef technologies. The selection of
the beef sector as a research case in this disseria motivated by three main arguments
that are explained more in detail below: 1) theneooic importance of the sector in the EU;

2) the high importance of safety attributes in bieef sector; and 3) the growing importance
of health attributes in meat.

As indicated by prehistoric cave paintings, humlaage hunted cattle for their meat as early
as the Stone Age. Meat is a food product that maefers to animal muscle, but also to other
edible parts of animals such as offal. Raw leantroeasists mainly of water (75%), protein
(18%) and fat (3%). Although these proportions vacgording to species, protein is the most
important nutrient in meat. Animal protein compsise nhumber of essential amino acids,
which must be obtained from dietary sources sihey tannot be synthesised by the body.
Meat is a main element of the diet in many partshef world nowadays, particularly in
developed countries where the consumption of anpratein per capita is the highest. The
major sources of world meat production and consiangre pork (39%), poultry (30%) and
beef (24%) (Halweil, 2008).

This doctoral dissertation focuses on beef. Bgdhfé culinary name for meat obtained from
adult bovines. It contains proteins of high biotadivalue, and provides an important range
of micronutrients such as vitamins B and D, zinu &on. Beef is consumed as one of the
main principal meats used in the European, Ameraizh Australian cuisine. The European
Union (EU) has a dominant global position in terafsbeef production and consumption

(Table 1.1). The current EU-27 beef market ranksbally second in size for consumption

and third for production, with approximately 8,0000 tonnes annual consumption and a
similar, but somewhat lower level of domestic praitiin, which indicates that the EU-27 is a

net beef importer.

Table 1.1: Beef production and consumption in dettuvorld regions (2009)

. Consumption Production

Country/Region
(1,000 MT CWE) (1,000 MT CWE)

USA 12,239 11,891
EU-27 8,249 7,900
Brazil 7,374 8,935
China 5,749 5,764
Argentina 2,722 3,375
Canada 1,019 1,255

MT = metric tons; CWE = carcass weight equivalent
Source: USDA — United States Department of Agrigelt

Although beef constitutes an important element anynEuropean consumers’ diet, the share
of beef consumption in overall meat consumption lbeen decreasing at several time spans



over the past 20 years (Figure 1.4), mainly toatheantage of poultry and pork. Although the
increasing price of beef relative to other meat ppeasly contributed to the decreasing market
share of beef (Lamb & Beshear, 1998), additional more likely explanations are based on
non-price factors. During the past decades, sevacbrs have been — and still are —
contributing to this shift in meat consumption babar. On the one hand, trends have
occurred in society and the food sector, which migave a negative impact on beef
consumption. These trends are considered as ektimeats contributing to the declining

share of beef in overall beef consumption. On timemohand, the European beef sector itself
shows some weaknesses that have hindered the Beta&e advantage of the stirring trends.
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Source: Eurostat

Figure 1.4: Beef consumption share in overall nmatsumption in selected European countries (199170

External factors contributing to the shift in meahsumption behaviour in Europe are mainly
related to changing consumer preferences. Chamgesnisumer taste and preferences have
occurred, such as the increased consumption ofitunat food products and processed meat
products (Grunert, 2006). Furthermore, consumestifies have changed and consumers are
looking for convenience products: time spent in Inpeeparation has decreased, while out-of-
home eating has gained popularity (Costa et ab7R0As a result, more convenient poultry
or pork products have gained market share. Consualso show an increasing interest in
process-related quality traits.

In particular, changing consumer preferences havengrise to a variety of consumer
concerns which are of major importance for the lseefor. In chronological order, consumer
concerns of safety, health and sustainability hafreenced the beef sector.

Food safety crisesThe meat sector, and especially the beef selots,been vulnerable to
food safety crises. Starting in the second halthef nineties, the sector was troubled with
successive safety crises related to the presendwrafione and veterinary drug residues,
diseases like Bovine Spongiform Encephalopathy (B&fktl foot-and-mouth disease, and
contamination with dioxin. As a result, meat wapared to be the food item in which
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consumer confidence was reduced most by the enitheomineties (Becker, 2000). The
unfavourable image of beef in relation to food safead a negative impact on beef
consumption all over Europe (Angulo & Gil, 2007).

Increasing health concern€Consumers have become increasingly concernedt dbod-
borne risks and personal health. The fat contedtth@ possibly negative effect of red meat
on consumers’ cholesterol levels have become onethef major health concerns
(Resurreccion, 2004; Gustafsson & Sidenvall, 20@2)rthermore, consumers have been
confronted with alarming messages about the allegedative impact of red meat
consumption on the development of cancer (Fergua0d9). Although a number of studies
have suggested a possible link between the inthkeocessed meat and an increased risk of
colorectal cancer, the scientific debate on thmctcs still going on (Wyness et al., 2011).

Sustainability issuesConsumers have been increasingly expressinga¢tme environmental
concerns related to beef consumption, since beefugation is particularly resource intensive
and inefficient, putting pressure on the naturalimmment, climate, energy, water and
biodiversity (Popkin, 2009; Gossard & York, 2003usgafsson & Sidenvall, 2002). The
growing number of vegetarians partly shows the irtgme of these sustainability concerns
for consumer behaviour (Vinnari, 2008). Within ttantext of increasing demands for foods,
the debate of whether meat can be part of a safifleiiet is currently going on (Wyness et
al., 2011).

The European beef sector has not always resporakpliately to these changing consumer
preferences. Some inherent characteristics ofébishave limited the responsiveness of the
sector. Possible internal factors with a negatinfliénce on the share of beef in overall meat
consumption are the low innovativeness in the lseetor, and the inconsistent quality of

beef.

Low innovativeness in the beef sectdrstorically, the beef industry has lagged behine
poultry and pork and dairy sectors, not only inatielh to food safety but also in the
introduction and diversification of innovative beefoducts and production processes. In
comparison with the pork and poultry sectors, theflsector has been slow in reacting to
changing consumer demands. Unlike the poultry aoxk gector who have successfully
transformed themselves sooner into consumer-odemgustries, the beef sector has been
slow in reacting to changing consumer demands)ypbetcause of its lower level of chain
coordination during the nineties (Lamb & Beshe&@98). However, the last decade this
situation has been changing. Since the beef sdwerdone pioneering work regarding
traceability, the beef industry even became a mfwtadther food industries to follow in case
of produce recalls.

Inconsistent qualityTenderness and palatability are the most impor#mbutes of meat
eating quality. Beef eating quality is highly vdolie, causing uncertainty at the pre-purchase
stage and possible dissatisfaction among consupwsspurchase (Troy & Kerry, 2010;
Polkinghorne et al., 2008a). As the beef industag fbeen striving to produce a leaner

11



product, the decreased fat levels caused an everaged variation in eating quality (Lansdell
et al., 1995). Countering inconsistent beef quaditthus a major challenge for the beef sector.

1.4. Research gaps and contribution of this thesis

This section describes conceptual and empiricas gdexisting consumer attitude research
on beef and beef technologies. These gaps undémiscientific contribution of this doctoral
research and provide justification for our study.

1.4.1. Conceptual contribution

In the aforementioned theories of consumer attgudesards food, the influence of the use of
and information about technology is only implicitbovered. In the Total Food Quality
model, the concept of the technical product speatitbons can refer to the use of technology.
In this doctoral dissertation, both the use of arfdrmation about technology is explicitly
incorporated in the research framework, aimingrmvigde more insight in their influencing
role on consumer attitudes.

A number of factors has been identified which argoartant determinants of consumer
acceptance of food technologies. Technologies wlichsumers are familiar with are

unlikely to lead to high levels of public rejectiowhile food technologies with a bioactive

characteristic will raise more concerns. Other uaficing factors are perceived benefit,
perceived naturalness, and perceived controllgb{frewer et al., 2011; Ronteltap et al.,

2007). In this doctoral research, factors influegcconsumer acceptance of technologies
applied in the beef chain will be further investagh aiming to extend the limited existing

knowledge about possible determinants of food teldgy acceptance.

Knowledge about the factors influencing technol@ggeptance enables targeted and well-
chosen communication to consumers in an attemmnteance acceptance. Proponents of
particular technologies often assume that negatosgsumer attitudes can be changed by
providing more information to correct the so-call&dowledge deficit’, i.e. to overcome
rejection of a technology solely due to simple uagemess (Teisl et al., 2009; Hilgartner,
1990). However, several studies have shown thaplsirmformation provision does not
guarantee more positive attitudes (Rollin et @1D). Information can activate existing fears
and concerns about food technologies (Cox et @07Rand even lead to boomerang effects
(Scholderer & Frewer, 2003). Nevertheless, withmrhmunication, food technologies might
face a negative public reception (Rollin et al.120 Consumer acceptance or rejection of
food processing technologies might depend on theuatrof information that is provided, as
was illustrated by Deliza et al. (2003) and Caalé€R003). Specifically, the provision of
information about tangible benefits is considerd@afactor in shaping consumer acceptance
of food technologies (Frewer et al., 1996). In tigbt, this doctoral research will investigate
how information can influence consumer attitudeswa@ls beef products that have been
produced by means of different processing techme$og
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1.4.2. Methodological contribution

The methodologies applied in this doctoral reseanh in line with generally-accepted
practices. Qualitative exploratory research is useprovide insight into consumer attitudes.
The focus groups are accompanied by a small questice with profiling questions, which
allows profiling the participants and triangulatiohthe results. Quantitative methodologies
(consumer survey and sensory testing) are apmiéarnulate more conclusive results on the
topic. Furthermore, the methodology in Study 3 rpoovates sensory research with an
extended questionnaire, combined with an infornmatexperiment. The combination of
qualitative and various quantitative methodologiesr/ides a broad overview for discussion.

1.4.3. Empirical contribution

Most studies about consumer perceptions of beed baen performed in the aftermath of the
BSE crises, focussing mostly on safety aspectss@unr research on perceptions of process
safety has generally focused on consumers’ foodlllmgnpractices at home, because of the
large impact on food safety of the final produavghik et al., 2008). This doctoral research
takes a broader scope and explores next to consattierdes towards beef safety, also
consumer attitudes towards beef healthiness arfceaag quality. From previous research it
is known that health and nutrition consideratiossch as cholesterol and saturated fat
content, can play a role in consumer choices (deséwa & Salay, 2008; Rimal, 2005). Little
is known about current perceptions of beef headtbsn(Paquette, 2005a). Many intermediary
factors that may influence beliefs about healtircggtions of beef remain unknown, urging
for more research in this field (Lea & Worsley, 2D0Besides healthiness of beef, eating
quality is investigated. Reliable eating-qualityagantee systems are still lacking in Europe,
in spite of numerous private voluntary quality Idibg initiatives and public efforts to label
beef products in terms of production system, orana traceability. Most existing labelling
schemes provide assurance that a set of qualiguption standards have been followed and
that products can be traced from farmers to retileut these do not guarantee particular
muscle eating quality at the consumer level. Previstudies have shown that consumers are
only moderately interested in beef traceability amigjin as such (Verbeke & Ward, 2006;
Hobbs et al., 2005; Verbeke, 2001b), whereas tim@rest in direct indications of beef
healthiness and sensory quality in particular migat considerably larger (Alfnes et al.,
2008). A well-functioning and reliable beef qualgyarantee system, including eating quality
parameters, can potentially meet current intereétEuropean beef consumers. However,
insights in consumer interest, opinions and infdromaneeds related to an eating-quality
guarantee for beef are crucial for such a systebe teuccessful.

In contrast with previous beef consumer researah rainly focussed on single countries,
results are presented from different European cmsntthat differ both in their beef
consumption level and responsiveness to the anisthe mid-1990s, herewith providing a
broad overview for discussion.
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Consumer research on perceptions of food techreddgas generally focused on novel and
controversial technologies such as biotechnology fand irradiation (Wilcock et al., 2004;
Fox et al., 2002). Consumers are often ambivalbotiafood technologies and may not be
able to balance possible benefits and risks (&eg#008). However, a large amount of
technologies are applied in the beef sector toddwych are often not communicated to the
consumers. The resulting products are tacitly aeckpn the market, and consumer
acceptance of various food technologies remairgelgruninvestigated but is quite often
taken for granted (Siegrist, 2008; Tenbult et a008). A need for comparative studies
focussing simultaneously on several food techne®dnas been identified in literature
(Frewer et al., 2011).Therefore, this doctoral aesle investigates consumer attitudes towards
technologies that are commonly applied in the coptarary beef sector. Furthermore, instead
of focusing on one specific technology applied ae cstage of the beef supply chain,
consecutive steps in the chain and various tecgredare covered in this research.

1.5. Research objectives and research questions

The overall objective of this doctoral researchasnvestigate consumer attitudes towards
quality attributes, and more specifically safetyd amealth attributes, of beef and beef
technologies. In accordance with the research frarle three main research objectives are
distinguished, leading to seven research questions.

1.5.1. Research objective 1: exploring consumer éttdes towards beef quality attributes

In accordance with the overall research objectiveee beef quality attributes will be
explored: beef safety, healthiness and eating tyudlhe cues that consumers use to assess
beef safety and healthiness are investigated, anteped benefits and disadvantages of a
beef eating quality guarantee are explored. Thesearch questions are formulated. The first
research question asksghat attributes are used to assess various beefitgquaspects
Research has shown that consumers use both intramsl extrinsic attributes to assess
various beef quality aspects (e.g. Banovic et28lQ9; Krystallis et al., 2007; Brunsg et al.,
2005). Based on this assessment, consumers widl@g\an overall attitude towards the
product. However, consumer attitudes towards bafty might differ from their attitudes
towards beef healthiness, which might cause comfuand uncertainty among consumers.
Therefore, the second research question aghksther consumer attitudes differ between
various beef quality aspect¥he third research question focuses on anothexcasp beef
quality, namely beef eating quality. As the beeftse experiences difficulties to deliver
products with a consistent quality, a beef eatinglity guarantee (as existing in other parts of
the world) might be of interest for the consumezrdeived benefits and disadvantages of a
beef eating quality guarantee are explored to ftateuan answer to the third research
guestionwhat are consumer attitudes towards a beef eatuality guarantee?
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1.5.2. Research objective 2: investigating consumattitudes towards beef technologies
Previous consumer research on technology acceptaasemainly focused on novel and
controversial technologies such as biotechnologi/ fand irradiation (Wilcock et al., 2004;
Fox et al., 2002). However, a large amount of tetdgies are applied in the food sector
today, without their acceptance being investigai®eegrist, 2008; Tenbult et al., 2008).
Therefore, a fourth research question adks what degree consumers accept beef
technologies Consumer attitudes towards various processingnt#ogies is explored to
detect underlying motives for acceptance. In a s¢age, not only processing technologies,
but technological interventions over the beef claminvestigated to formulate an answer to
the fifth research questiodo consumers accept technological interventiorthénbeef chain

to enhance beef safetffhhanced beef safety might be an acceptable rdasorervene at
different stages in the beef chain. A logical gioesthat follows from this issue mhat
factors determine consumer acceptance of beef téaties.

1.5.3. Research objective 3: investigating the effieof information on consumer attitudes
towards beef processing technologies

Proponents of particular technologies often asstiratnegative consumer attitudes can be
changed by providing more information (Teisl et 2D09; Hilgartner, 1990). As information
might have an influence on consumer acceptancefitiaé research objective raises the
questionwhether detailed information about beef processeuipnologies influence consumer
attitudes positivelyThe effect of technology information on consumegpestations and liking

of beef is investigated, as is consumers’ satigfaatr dissatisfaction with the resulting beef
products.

1.6. Research design and data sources

This doctoral research uses both secondary andaprigata sources. Secondary data were
used to assess beef production and consumptiofs lamd statistics related to the European
population. Primary data were collected through tise of qualitative and quantitative
research procedures. In line with the aforemendoresearch objectives, three consumer
studies were performed across various Europeartmesinl hese studies with beef consumers
were executed independently of each other, includiifferent sets of participants, and at
different points in time. In this section, the thrgtudies are presented in chronological order,
describing general sample selection and data twifeprocedures. Details about the used
questionnaires and measurement scales are pranideel subsequent chapters.

1.6.1. Study 1: Qualitative focus group research

To explore consumer attitudes and perceptions tsvheef, beef safety, healthiness, and
eating quality, and beef technologies, eight fogumsup discussions were conducted in the
capital cities of France, Germany, Spain, and thédd Kingdom during May 2008. These

countries were selected because of their significaarket volume, both in terms of beef
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production and beef consumption, and strategic ggdgcal location within the EU. Data
from Eurostat (2009) indicate that each of thesentrites represented more than 1 million
tonnes of gross human beef consumption in 200°A (i exception of Spain, where 665,000
tonnes were consumed in 2004), from a total gragsam beef consumption of around
8,000,000 tonnes in the EU-27. Table 1.2 thergfoesents the gross yearly human apparent
beef consumption per capita in kg of the above rmeatl countries.

Table 1.2: Gross yearly human beef consumptiorcppita (kg/capita) in France, Germany, Spain, émel UK

1991 1995 1999 2003 2007
France 30 29 27 27 26
Germany 21 17 15 12 13
Spain 14 13 16 15 n.a.*
UK 19 18 17 15 21

Source: Eurostat (2009); * n.a. = not availabletaDfaom another source (Spanish Ministry of the iEonment
and Rural and Marine Affairs, 2008) report a pgitgaconsumption of 9 kg/capita in Spain for 2007.

In each country, two focus group discussions witkies to nine participants each were
performed, being one composed of women and anaeiinerof men. In total, 65 individuals
participated in the study. Luntz (1994) recommetitst both gender groups should be
interviewed separately, to create more integraliorongst participants of the same gender
and less interference due to particular charatiesisWomen could also dominate the
conversation when issues related to the houselsnidh as food purchasing, are being
discussed. Recent studies (Leaper & Ayres, 200dizate that with strangers, women are
generally more talkative when it comes to usingespeto affirm their connection to the
listener while men's speech focus more on an attémfluence the listener. In order to
avoid such biases, it was decided not to mix betidgrs in the same discussion group. Focus
groups were conducted according to standard proesd{Morgan, 1998a; b; Morgan &
Krueger, 1993), and led by professional moderaiins. number of participants in each focus
group was determined based on general guidelinesdnducting focus group research.
Specifically, to facilitate and optimise conversatiand discussion between the participants, it
is recommended to select between six and eightipamts (Morgan, 1998a). The number of
focus groups was determined based on practical satdration criteria. Although four
different countries were involved, the structuredune of the interview and the fact that the
focus groups were not mixed in gender facilitatezl dchievement of saturation. After having
conducted eight focus groups with the same stracamd topic guide, additional data
collection would no longer yield new insights odenstandings.

The participants were recruited by a subcontraateakket research agency using a
standardised invitation and recruitment procedlihe participant inclusion criteria related to
beef consumption level and predetermined demogtaplharacteristics. Participants were
beef eaters (with a frequency of at least once ekjvand beef shoppers without aversion to
beef. Both ‘real’ and ‘hidden’ beef eaters werduded. A median split was applied to divide
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the sample in high and low beef consumers. Redldaers were considered those reporting
a high frequency of consumption of steaks and/asts) i.e. meat types where the raw meat
and muscle origin is clearly visible. Hidden beafegs were those who reported to rather
consume processed beef and beef products like thimeef and burgers, in which the animal
and muscle-type origin of the meat is less visiarticipants had varied employment
statuses and they ranged in age from 19 to 60 y&amth participants with and without
children were included in the focus group discussjavhich each covered around 2.5 hours.
The number and age range of the participants ih frus group are given in Table 1.3.

Table 1.3: Number and age range (years) of theigigeints in Study 1

France Germany Spain UK

(Paris) (Berlin) (Madrid) (London)
Male 9 (19-58 years) 8 (29-52 years) 8 (25-47 years 8 (21-54 years)
Female 9 (20-60 years) 8 (27-54 years) 7 (28-56syea 8 (29-41 years)

The complete topic guide for the focus group dismrss is included in Appendix |. Table
1.4. provides an overview of the main subjectshefdiscussion. The topic guide consisted of
two main sections. The first section asked conssrabout their perception of and interest in
beef safety, beef healthiness and related infoonatirhe focus groups started with a
discussion about general beliefs about beef, fabbwy a discussion related to beef safety
iIssues (including perceptions, trust and respolitgiband beef healthiness. After a discussion
about current and expected information related gef Isafety and healthiness, participants
were asked to give their opinion about the conoépt quality guarantee system in beef. The
second section of the topic guide explored conssinagtitudes towards novel beef processing
technologies. For each of the four countries, tlamdiated topic guide and an additional
quantitative questionnaire was applied to the pigdnts in their respective languages.

The participants also completed a quantitative tjpm@saire about socio-demographic
characteristics (age, gender, marital status, poeseof children living at home), beef

consumption frequency and attitudes towards newd fpooducts and technologies. This
quantitative information was collected for the splerpose of mapping the participants’
attitudes and opinions in order to contrast theafijes with the obtained statements from the
discussions. A wide range of background attitudath vpossible relevance for beef

perceptions related to beef production, procesaimproducts were therefore included in the
questionnaireThe complete list of scales and scale items usethenquestionnaire are

illustrated in the Appendix Il and are discussedario detail in Chapter 2.

All focus group discussions were audio-taped ancthaeistically transcribed. The full
transcripts of the focus group discussions in teall languages were used as input data for
the content analysis. Content analysis is a quiaktaesearch analysis technique to study the
content of communication. This systematic and detee method is used to analyse words
or phrases within a wider range of spoken or writtemmunication.

17



Table 1.4: Main subjects of the topic guide use8tudy 1

Main discussion subjects

General beliefs about beef

Beef, safety and trust

Beef, healthiness and trust

Beef eating-quality guarantee

Beef technologies and consumer acceptance

The software tool NVIVO7 was selected as an apjaiortool for performing the data
analysis, since it is considered a powerful resedool to help analyse qualitative data
(NVivo, 2006). Coding decisions were based on areexy upon list of 54 codes, which
allowed performing a content analysis on the mhemntes of the focus group discussions.
Since four different researchers completed thengpthsk, inter-coder reliability was assured
by the intense collaboration in the developmentsphat the code list. During this phase, the
researchers iteratively compared their coding dmtssand discussed about the exact content
of the codes. These in-depth discussions resulteal ¢ode list which was interpreted in a
comparable and consistent way across researchieiss.cdde list was used to structure the
transcripts of all focus group discussions. Thet teras broken down into manageable
categories of phrases and sentences and labeltedhei code(s) that reflected their content.
Every code contained all available information atatements about that particular concept.
These codes were reviewed in depth to detect &tamte trends, relationships with other
concepts or conflicting aspects. In the followingapters, findings are reported including
verbatim statements to illustrate the opinions lagltefs as reflected by the participants.

Consider the following text fragment from one of flacus groups as an example:

- Moderator:What's healthy for someone else then?

- Participant Al just go back to organic again.

- Participant B1 tell myself, I'm hoping this is you know, hagmnévelled all over
the place and it's organic so maybe it's betterrthihe other stuff, but | have no
idea and I'm just judging it based on little infaaton.

The words of the moderator were coded as “heatti€,words of participant A as “health”
and “organic”; and the words of participant B agdth”, “organic” and “lack of knowledge”.

In order to analyse the general ideas consumensulated on beef healthiness, the content of
the code “health” was looked at, and all sentenaés this code (including all sentences in
our example) would be taken into account. For testh more specific subthemes such as
perceived lack of knowledge with respect to thelthewess of beef, the codes “health” and
“lack of knowledge” were combined, resulting in @verview of the content of all sentences
of all focus group discussions who were coded lsehtwo codes simultaneously. The
resulting texts were looked at in depth to formeilidte research findings.
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1.6.2. Study 2: Quantitative web-based survey

A second study investigated consumer acceptanbeeiftechnologies at different stages of
the beef chain. Cross-sectional consumer data watected in France, Germany, Poland,
Spain, and the United Kingdom during February - 8ha2010. The countries were selected
because of their significant beef market volume patential, as well as for their strategic
geographical location within Europe. Participancrogment and fieldwork was sub-
contracted to a professional market research asgtaon that abides the ESOMAR (World
Association of Opinion and Marketing Research Pasifenals, formerly European Society for
Opinion and Marketing Research) code of conduanaigg ethics in social sciences research
(ICC/ESOMAR, 2008).

In each country, 504 individuals participated ia theb-based survey, yielding a total sample
of 2,520 respondents. This out of the ordinary neindif participants in each country was
caused by the simultaneous data collection of acehexperiment, requiring a fixed number
of participants within each country and within eachll of the research design. All
participants were beef consumers (consuming beaksir beef burger at least several times
per year) and older than 18 years. Participantse wandomly selected from nationally
representative (with respect to gender and so@oduic situation) consumer panels
managed by the market research agency responsiblid fieldwork data collection. The
respondents were volunteers who were informed abmutscope of the study and who
provided their informed consent. Sample charadiesisare presented in Table 1.5. The
distributions of age, household composition anéhgjvenvironment show that the sample
covers a wide range of respondents, though withlaiming to be statistically representative
for the national populations considered in thisseyr

A master questionnaire was developed in Englishchvivas further translated and back-
translated into the different national languageshef countries involved in this chapter. An

online survey questionnaire consisting of two pamss pretested. The first part of the
guestionnaire measured consumers’ acceptance tvelifferent beef safety-enhancing

interventions, successively with respect to catded, hide decontamination, processing
technologies, and packaging technologies. The skeqamt of the questionnaire assessed
background attitudes, beef consumption behaviodrsaio-demographic information. Data

analysis was performed in SPSS versions 15.0 aild($6SS, 2007).
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Table 1.5: Socio-demographic characteristics ofghmple in Study 2 (in % of participants) (n=2,520)

% of sample

Age

18-30 years 33.3
31-45 years 36.2
46-64 years 27.1
65-85 years 3.4
Male 44.0
Higher education 50.5
Urban residence 71.2
Cohabiting 85.4
Children under 5 18.6
Children older than 5 21.3
Working in food industry 5.6

1.6.3. Study 3: Sensory study

A third study investigated the effect of informatiabout beef technologies on consumers’
expectations and liking of beef. For this purpase,information experiment was combined
with sensory testing. Data were collected amongltaoeef consumers in Belgium and
Norway during January - February 2011 (n=218). @hsumers were regular fresh beef
consumers, consumer fresh beef at least once enteamnple characteristics are presented in
Table 1.6

Table 1.6 Sample characteristics in Norway and Belgium (imBthe national sample)

Norway Belgium

(n=110) (n=108)
Male 46 46
Female 54 54
18-35 years old 45 46
36-55 years old 55 54
Cohabiting 92 92
Children in the household (0-14y) 51 32
Post-secondary education 70 44
Working full-time 61 50
Students 30 25

Consumers were invited to a central testing locafiocated in As in Norway; Deinze in

Belgium) where they first answered a list of quasdi regarding their attitudes towards beef
and beef technologies. After completing this questaire, three beef steak samplég (

Psoas Majoy M. Infraspinatus andM. Semitendinosiisvere served in a randomised order.
These samples were prepared by means of threeediffbeef technologies (no technology,
muscle profiling, and marinating by injection, respvely) which were selected based on the
results of Study 1. Consumers were randomly aléatab two groups. One group received
only basic information about the applied beef tetbgies, and the other group received
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detailed information about the technologies. Comexs were asked to rate their expectations
of the beef samples before tasting, and theirdilkahthe beef samples after tasting.

1.7. Contribution of the author in the reported research activities

With regard to Study 1, the author of this disdetaparticipated in the development of the
topic guide and the accompanying questionnaire.aleeaded the four focus groups in France
and the UK, while a colleague researcher from MA&aRPnded the four focus groups in Spain
and Germany. She organised, moderated and leadn&ngy session to familiarise the other
researchers with the use of the qualitative soiwdlVivo. After participating actively in the
development of the code list, she was one of the rfesearchers that completed the coding
task, coding the transcripts of the French focusigs and part of the British focus groups.
She took the lead in the content analyses foreabkarch chapters that report the results of this
study (Chapters 2-5). She was the principal aubh@hapter 2 and 3, and the result sections
are her main contributions to Chapters 4 and 5.

The author participated in the development andstation of the questionnaire in Study 2.
She has taken the lead in the statistical analgsdswas the principal author of Chapters 6
and 7, reporting the results of these analyses.

Regarding Study 3, the author of this dissertatias participated actively in the development
and translation of the questionnaire for the stuslye has assisted in the Norwegian data
collection, by providing help in the preparationtbé meat samples and the presentation to
the consumers. She communicated Norwegian resgasaiices to the Belgian research

agency, and was responsible for the follow-up @f Belgian data collection. She has been
involved in the statistical analyses of the senslatg and was the principal author of Chapter
8, reporting the results of the sensory study.

1.8. Thesis outline

This doctoral dissertation is a compilation of pap&hich have been published in or
submitted to international peer reviewed journ&gure 1.5 gives an overview of the
different parts of this thesis and its chaptenelation to the research framework.

Part | of the thesis fits with the first researdbjeactive and explores European consumer
attitudes and perceptions towards different bedfliyuaspects. In the following research
chapters, two main credence attributes of beefirarestigated. Chapter 2 focuses on beef
safety, while Chapter 3 investigates beef healdsmeerceptions. These two chapters explore
which cues consumers use as easy decision rules putehasing beef. The presented results
provide insight into consumer decision making psses regarding beef and beef products.
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Figure 1.5: Thesis outline in relation to the resgaframework

Chapter 4 investigates consumer perceptions angpttce of an eating-quality guarantee
system. A quality guarantee is an extrinsic quatiye that can be readily experienced by
consumers during consumption. Possibilities forintplementation in Europe are explored.
All results reported in Chapters 2, 3 and 4 areetbam Study 1, the qualitative focus group
research, and are thus exploratory and descriptinature.

Part Il investigates European consumer attitudesrds beef technologies in accordance
with the second research objective of this doctoesearch. The research framework
indicated that consumer awareness about the applicaf beef technologies might have a
direct impact on the expected quality of the pradBart Il investigates consumer acceptance
of beef technologies at four different stages oé theef chain: primary production,
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slaughtering, processing and packaging. Chaptexg@orees consumers’ acceptance, and
perceived advantages and disadvantages of varieefsppocessing technologies. Chapter 6
investigates acceptance levels of safety intergastduring primary production, slaughtering
and processing. Chapter 7 focuses on the acceptdrsadety interventions with respect to
packaging. Because different people have diffeemteptance levels, European consumers
are subdivided into different consumer segmentschvhare profiled based on socio-
demographic characteristics, attitudes towards, lzeef beef consumption levels. Contrary to
the qualitative and exploratory results from Studdyn Chapter 5, the results reported in
Chapter 6 and 7 are based on quantitative data 8amy 2, providing more conclusive
findings.

Part Ill investigates the effect of information abdeef technologies on consumer attitudes.
The research framework assumed that beef techmsladp not only impact the sensory
characteristics of the product, but that consumeraness about their application might also
have a direct impact on consumer attitudes. Chapiarestigates the effect of information
about beef technologies on consumer expectatiorss l&ing of beef. The applied
technologies aim to influence eating-quality, apexience attribute of beef. To investigate the
effect of information, an information experiment sv&ombined with sensory testing
(Study 3).

Chapter 9 discusses the research findings in memergl terms and gives an overview of the
overall conclusions. Recommendations for publitarties and the beef sector (and the food
sector in general) are presented. Limitations andgestions for further research are
formulated.
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Part I Consumer attitudes and perceptions towards different

beef quality aspects

Part | of this doctoral dissertation deals with test research objective and explores
consumer attitudes and perceptions towards thfesreht aspects of beef quality.

Chapters 2 and 3 focus on credence attributesedf bamely beef safety and beef healthiness
respectively. These chapters explore which cueswugrs use as easy decision rules when
purchasing beef. The presented results provideghhsinto consumer decision making
processes regarding beef and beef products. Chagtauses on eating quality, which is a
quality that can be readily experienced by conssm@uring consumption. Perceived
advantages and disadvantages of a beef eatingyqgaéirantee are explored. Possibilities for
its implementation in Europe are discussed. Alitssreported in Part | are based on Study 1,
the qualitative focus group research that was ccteduin May 2008 in four European
countries (n=65), and are thus exploratory andrgesce in nature.
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Chapter 2: Consumers and beef safety: perceptions,
expectations and uncertainty reduction strategies

This chapter has been published as: Van Wezemaglydrbeke, W., Kigler, J.O., de
Barcellos, M.D. and Grunert, K.G. (2010). Europeansumers and beef safety: perceptions,
expectations and uncertainty reduction strategiesd Contro 21 (6) 835-844.

Abstract

European beef consumption has been gradually degliduring the past decades, while
consumers’ concerns about beef safety have inaealas chapter explores consumer
perceptions of and interest in beef safety and batdty information, and their role in beef
safety assessment and the beef consumption deaisaing process. Eight focus group
discussions were performed with a total of 65 bmefsumers in four European countries.
Content analysis revealed that the focus groupiggaahts experienced difficulties in the
assessment of the safety of beef and beef procumuds adopted diverging uncertainty
reduction strategies. These included the use alucplabels, brands and indications of origin
as cues signalling beef safety. In general, consurust in beef safety was relatively high,
despite distrust in particular actors.
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2.1. Introduction

European beef consumption has been gradually degliduring the past decades, while
consumers’ concerns about beef safety have inateals&s is largely attributed to the
occurrence of beef crises (animal diseases likeif@o@pongiform Encephalopathy (BSE),
contamination with dioxin, and antibiotic residuesid individual perceptions of beef safety
and health risks (da Fonseca & Salay, 2008; Anguiil, 2007; Verbeke et al., 2007). The
unfavourable image of beef in relation to food saf@nd consumer health had a negative
impact on consumer decision-making towards beef@#seca & Salay, 2008; Sepulveda et
al., 2008; Angulo & Gil, 2007). Table 2.1 indicat#sat beef consumption in several
European countries has not fully recovered from tleeline that coincided with the
occurrence of beef safety crises in the seconddfélffe nineties.

The risks associated with beef relate mainly teetyabnd health perceptions, but also to
financial, psychological, performance and sociahssmuences of the choices made at the
point-of-purchase (McCarthy & Henson, 2005; Verb&k&ackier, 2004). Safety concerns
remain an important issue that strongly affectstmeasumption behaviour. However, recent
studies also indicated that the intention to coresumeef is gradually becoming more
influenced by health and nutritional considerati¢otes Fonseca & Salay, 2008; Angulo & Gil,
2007). In this respect, the risk imposed by hazaut$ as BSE is also perceived lower among
consumers than with pesticides or genetic modiboa(Verbeke et al., 2007; Miles &
Frewer, 2003).

Beef safety is an important aspect of beef qualiignsumer perceptions of food quality can
be investigated using a multi-attribute approachal®y perceptions are shaped by consumer
perceptions towards search, credence and exper@tigleutes. Attributes are evaluative
criteria that consumers use to form beliefs andeeelop attitudes (Steenkamp & van Trijp,
1996). For search attributes, consumers can beabongt the quality of the beef product given
careful pre-purchase inspection. Beef attributed #re visible to consumers prior to the
purchase and consumption are considered to be rolagace determinants (Cho & Hooker,
2002). Examples of search attributes in beef prisdiace price, colour and labels. For
credence attributes, consumers are faced with shifr@ilty for evaluating the safety of the
beef product, even after consumption. Beef safetyainly a credence attribute. The level of
safety is in most cases neither observable forwuoess, nor can it readily be experienced.
Another example is the healthiness of beef. Conssimady on products’ health claims to
evaluate the nutritional value of a beef produataly, experience attributes like taste and
flavour are attributes that can only be evaluatéér aconsumption. Once experienced,
experience attributes can gain importance as etatueriteria (Cho & Hooker, 2002).

In order to improve subjective food safety levgdsiblic and private policies have been
established trying to shift the focus from the o$e&redence attributes to the use of search
attributes, more specifically to facilitate safetyaluation and communication (Caswell,
2000). The EU lays down standards for control, foe prevention of the risks of
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contamination and for appropriate labelling of fopdoducts (EC General Food Law
Regulation 178/2002). In the past, the Europeanl feafety policy has largely focussed on
informing and educating consumers about objecto@d fsafety. Objective food safety is
based on the assessment of the risk of consumiogrtain food by scientists and food
experts. Providing consumers with objective fatisuh beef safety was considered to be the
best way to enhance food safety-related perceptginse science was assumed to provide
sufficient neutral and objective evidence with ghhilikelihood of building trust among
consumers (Millstoneet al., 2000).Consumers, however, have different ideas about food
safety compared to experts. Subjective food safHfgrs to how food safety is perceived by
consumers, and this concept differs significanthnf objective food safety. During the last
decade, the importance to deal with subjective feaféty has been recognised (Verbeke et
al., 2007; Grunert, 2005). The transformation @dence attributes into search attributes can
be effected by labelling and advertising, by prawdspecific product claims or quality
signals, or by introducing new technologies thghal particular safety aspects (e.g. smart
packaging) (Cho & Hooker, 2002). Providing informat disclosures turns experience and
credence attributes into search attributes (Ehatka., 2006). These transformations enable
consumers to evaluate the safety characteristiteef during purchase, and to choose beef
products that correspond to their preferences @bm& Stranieri, 2008).

The development of safety control and traceabditgtems and the provision of information
to the consumers have been important in improvieef lsafety perception (Angulo & Gil,
2007; Verbeke, 2001b). Research about consumemiatmn in the beef sector has mainly
focussed on labelling information. Bernués et 2008a) found that the most important cues
for the quality and safety of beef are the expiatedand beef origin, next to nutritional
information, maturation time, name of cut and infation on the system of production and
on the traceability and the quality control of theat. Although several studies suggested that
for example Belgian or Canadian consumer interegtaiceability cannot be taken for granted
(Verbeke & Ward, 2006; Hobbs et al., 2005), consuimgerest in traceability information
was confirmed in Italy by Banterle et al. (2008).

Most studies about consumers’ beef safety issues watten in the aftermath of the BSE
crisis. More than one decade later, this chaptesdo explore consumer perceptions of and
interest in beef safety, and their role in beekeafassessment and the beef consumption
decision making process. Overall, the objectivetlit chapter is to assess consumer
requirements and expectations concerning beefysaféte first specific objective of this
chapter is to investigate consumer perceptionseef lsafety and how consumers evaluate
beef safety. This question is highly relevant, sifar maintaining and improving beef safety
and quality, the identification of cues that argartant for beef safety assessment is crucial.
The second specific objective is to explore congghieterest for beef safety and beef safety
information. This will reveal marketing possibiéii to provide consumers with appropriate
information and to enhance consumer trust in bafftg. The insights from this chapter are
relevant for those involved in maintaining and ioyng food safety assessment and food
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control. In contrast with previous research thatniyafocussed on a single country, results
are presented from four countries that differ boththeir beef consumption level and
responsiveness to the crises of the mid-1990s ¢T&hl), herewith providing a broad

overview for discussion.

Table 2.1: Gross yearly human apparent beef contomper capita (kg/capita)

1991 1995 1999 2003 2007
France 30 29 27 27 26
Germany 21 17 15 12 13
Spain 14 13 16 15 n.a.*
UK 19 18 17 15 21

Source: Eurostat; * n.a. = not available; Data franother source (Spanish Ministry of the Environtreamd
Rural and Marine Affairs, 2008) report a per capasumption of 9 kg/capita in Spain for 2007.

2.2. Methodology

2.2.1. Focus group discussions

Eight focus groups were conducted in the capiti¢<iof France, Germany, Spain, and the
United Kingdom during May 2008. In each countryptaroup discussions with seven to nine
participants each were performed, being one conthbosevomen and another one of men.

All participants were beef consumers. The topicdguof the focus group discussion is

included in Appendix I. Procedures for conductihg focus groups and the content analysis
have been described in 1.5.1. The findings from fdoeis group discussions insofar they

relate to beef safety and beef safety informatiendéscussed in the present chapter.

2.2.2. Questionnaire

The participants also completed a quantitative tpmsaire about socio-demographic
characteristics (age, gender, marital status, poesef children living at home) and attitudes
towards new food products and technologies. Thantjtative information was collected for
the sole purpose of mapping the participants’uatés and opinions in order to contrast their
profiles with the obtained statements from the uswns. A wide range of background
attitudes with possible relevance for beef perosgtirelated to beef production, processing
and products were therefore included in the questie.Participants’ attitude towards food
innovations was measured using the 6-item Domaimovativeness Scale (DSI) from
Goldsmith and Hofacker (1991), previously validatgdHuotilainen, Pirtilla-Backman and
Tuorila (2006), and a short version (5-items) dof tiriginal Food Neophobia Scale (FNS)
from Pliner and Hobden (1992) to investigate pdsesaversion to novel food products. Six
semantic-differential items (2007) were used toestigate general attitudes towards beef
consumption (ATT). Consumer attitude towards animelfare (AW) was assessed by the
scales proposed by Kendall, Lobao and Sharp (20Dénsumers’ degree of involvement
(INV) with beef was measured using the 4-item saidgeloped by Zaichkowsky (1985).
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These items assess participants’ personal involueméh beef based on the perceived
meaning, importance, appreciation and care for.bEeé complete list of scales and scale
items used in the questionnaire are illustratettiéenAppendix II.

It should be emphasised that focus group studiesstudies that involve a small and not
statistically representative sample of consumess.aAesult, the quantitative findings with
respect to attitudes cannot be extrapolated taitier population, which was also not the aim
of collecting this information. The fact that quigative information allows profiling the
participants in a quite detailed manner improvesr#iiability of the data, more specifically it
allows to check whether a large diversity of opisas present in the sample and to identify
possible extreme opinions or outliers.

2.2.3. Limitations of the study

The presented results are based on focus groupsgisas and are thus only exploratory and
descriptive in nature. As discussed below, theigpants’ profiles indicate that the samples
are quite comparable across the four countries,they are not necessarily statistically
representative for the overall populatidgtowever, the similarity of the thinking patterns in
the different gender groups and the four counsigggests that these results cover the major
consumer perceptions and interests consumers ledated to beef safety and beef safety
information. The limitation of the findings is th#te relative importance of the different
concerns about beef safety is not always refledtedus group results do not allow ordering
the importance of the different aspects participamention. Furthermore, the results are
always dependent on context and time. Any extrdjpplato other meat products is
speculative. While interpreting the results, thes&veats should be kept in mind.
Notwithstanding the methodological limitations, thHecus groups were successful in
exploring consumer perceptions on and intereseef bafety and beef safety information.

2.3. Results

The results section is organised as follows. Fimrticipants’ profile based on the
questionnaire (section 2.3.1.) is presented, falbwy a presentation and discussion of the
qualitative focus group results. Consumer perceptiof beef safety are reported (section
2.3.2.), followed by a section focusing on consumnégrest in beef safety and beef safety
information (2.3.3).

2.3.1. Participants’ profile

Table 2.2 shows the cross-cultural comparison ef lhckground attitude scales for the
sample of 65 participants. The samples from thieriht countries only differ significantly in
their involvement (INV) with beef (p < 0.05), i.personal relevance or importance attached
to beef. Participants from France showed a highegrek of involvement with beef as
compared to the British participants. The fact thatother significant differences are found
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between the countries in terms of background dgguindicates that there are no major
differences amongst the participants’ backgrounitudtnal profiles, which signals that the
samples recruited are quite comparable across mesinEven for exploratory purposes, there
are no extreme attitude positions in any of thentgusamples. As a result, any observed
between-country differences in beef safety peroepaind interest in beef safety information
are likely to be due to cross-cultural differencather than to individual differences between
the people involved in the separate group discassio

With regard to consumer innovativeness (DSI scalajticipants showed a moderate degree
of acceptance of food innovation, with mean valaesind 4.5 (on a 7-point-scale). Also the
degree of food neophobia is moderate on averaggoédgh not significant, there is a
tendency of participants in France, Germany andUKebeing more averse to novel food
products than participants in Spain. The largendded deviation in Spain indicates that
Spanish participants reported more varied scordkisrconstruct. Reported attitudes towards
animal welfare (AW) were quite strong with high meaalues (around 5), indicating that
participants consider this issue highly importaittitudes towards beef consumption (ATT)
are generally positive (all mean values aboverigicating that the focus group participants
experience good feelings, satisfaction, pleasuxeiteanent and delightfulness when eating

beef.

The internal reliability test (Cronbach’s-values) indicates that the scales are valid
instruments to measure the proposed constructs.loiest value is obtained for the short
version of the Food Neophobia Scale (CronbachFNS = 0.61, which is still satisfactory),
whereas all other scales had values of 0.80 orehi¢fbSla = 0.80, AWa = 0.83, ATTa =
0.93, INVa = 0.91).

Table 2.2: Comparison of the attitude scales withim sample of Study 1

Spain France Germany UK
(n=15) (n=18) (n=16) (n=16)
Mean SD Mean SD Mean SD Mean SD

DSl 4.06 1.35 4.44 1.30 4.94 1.04 4.56 0.98
FNS 3.89 1.40 454 1.14 4.54 0.96 4.62 1.11
AW 5.28 1.05 4.92 1.21 5.89 0.78 4.94 1.37
ATT 5.83 0.97 5.30 1.29 5.04 1.23 5.11 1.06
INV 4.65" 0.90 5.48 1.25 5.08" 1.33 4.00 1.07

2 Dindicate significant different means using ANOVAdst with Tukey HSD Post Hoc test on a 7-poiniesca
SD = Standard Deviation, DSI = Domain Specific Ivaiveness (1. low innovativeness — 2: high
innovativeness), FNS = Food Neophobia Scale (1 fogd neophobia — 7: low food neophobia), AW =Aal
welfare (1: low importance — 7: high importance)l TA= Feelings when eating meat as a main course (1:
negative — 7: positive), INV = Involvement with li¢#: low involvement — 7: high involvement).
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2.3.2. Perceptions of beef safety

The main findings from the content analysis arey\@milar in the four involved countries.
The results from the focus group discussions aesemted by themes and illustrated with
verbatim quotes from the participants.

a. Definition of and associations with beef safety

Beef safety was defined in relation to consumeesilth. Safe beef was perceived as beef that
is not bad for consumers’ healtht shouldn’'t be making me ill’(British man, 30 years).
Beef safety was thought of as a precondition thwad for the consumption of beef
products without the need of being concerned.

The focus group participants associated beef safgtyregulations, control, experiences of
beef safety and safety cues. Regulations were deresl to be necessary at different levels. In
the first place, national governments were expetegrotect consumers against poisonous
food by means of laws and regulations. Furthermtihbere is a need for a clear, cross-
border legislation” (French man, 49 years). To assure that the regutaare complied with,
control was deemed necessary. The participantsceegpeontrol mainly on three domains:
the production methods (breeding practices, origiygiene, vaccination and especially
animal feeding), the place of purchase (hygiendjficates) and quality control of the beef
products. Traceability, to know what is going &nrom the beginning to the endivas
considered as an important element of beef safetyral (French woman, 58 years). The
focus group participants furthermore associated bakety with experiences they have with
issues related to beef safety (e.g. food scaresBRE) and with particular cues signalling
beef safety in consumers’ opinions (e.g. colour eertificates).

b. Difficulties in beef safety assessment

Focus group participants acknowledged that it isl ha decide whether beef is safe or not.
The difficulties that might arise in assessing kssdéty originated from different sources (see
Figure 2.1).

A major factor is the occurrence of internationabd scares and the attendant media
attention. Although most participants indicated twthink too much about the risks of BSE
while purchasing and consuming beef, it was stpr@minent issue for somé&Every time |

go to buy beef I think of the BSE. | do. It's in n@ad every time | go and buy it.(British
woman, 38 years). The focus group participants kdgat their thoughts on national scandals
in the beef sector, like the French meat procedsimgCharal being accused of using spoiled
meat for canned corned beef in January 200%ere have been problems, like with the
Charal meat” (French woman, 44 year). A second source of diffies in evaluation beef
safety was the admitted lack of knowledge about bakety. Theparticipants acknowledged
having little objective or factual knowledge abdhe safety of beef. Statements lik&/e
don’t know what will happen in the long terrfFrench man, 30 years),don’t know what
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Figure 2.1: Consumer and policy strategies to deitth consumers’ difficulties to assess beef safety

kind of treatment is applied to the beef that Issane” (German woman, 27 years) atdm

not an expert, | can’'t say what is good or bad eefi (French man, 24 years) were clear
examples of the lack of factual knowledge abouf lse¢ety expressed by the focus group
participants. This caused participarfeseling uncertain and being afraid for unknown
consequences of food and beef crises. A third sowas general distrust in the beef safety
production chain. This distrust can be related e production systen(‘Everything is
manipulated, it really scares méfrench woman, 60 years), the act@igust have a great
distrust in the whole kind of meat industrgtitish woman, 34 years) and/or the provision of
information (“Objectivity in information is important, but prate firms and beef producers
only want to sell their productsGerman man, 49 years). Intermediaries, slaughtsg®)
meat processing industries and beef packaging coiegpavere not generally considered to be
reliable actors and trustworthy information sour(sse Table 2.3). Independent institutions
who allocate quality labels and certificates cookshefit from a higher degree of consumer’s
confidence:*"We need independent institutions and controls. édithse, they see only their
own interest and not ours’(French woman, 60 years). Brands were trusted, @iss
supermarkets and butcher stores, which were — eppts kebab stores, for example —
thought of as reliable actors in the beef safetgirthAlso consumer organisations and
retailers’ recommendations about beef safety wergtdd. Interestingly, cattle farmers were
not spontaneously mentioned as either trustedstrudied actors responsible for beef safety.
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Table 2.3: Trusted and distrusted actors and atitigiin the beef chain with relation to beef safety

Production Processing Distribution Consumption
None Slaughterhouses Quality labels Consumer organisations
Meat industriels Certificates
Packaging firms Brands
Supermarkets/butcher
Retailers’
recommendations

! Actors that consumers distrust concerning beetwgatfed beef safety information provision

c. Uncertainty reduction strategies

Focus group participants reported to develop diffestrategies to deal with the difficulties in
assessing beef safety. These strategies corresygtinthe degree of trust consumers place in
the beef safety system. Consumers who stopped dicaty diminished their beef
consumption were not present in the focus groupsy(iall consumed beef at least once a
week). But still, the option of quitting beef congption was mentioned by the participants:
“We have the choice. And that is why a lot of peapk trying to be vegetarian and don't eat
meat so much now{(British woman, 38 years). A second strategy &insof a cautious
continuation of beef consumption, with a lastingaeemess of the beef safety issu&wine
fever, bird flu, mad cow disease... Now what camngat anymore? Scepticism is always with
you” (German man, 52 years). Since these consumersgedtto eat beef, some degree of
trust in the system seems to be present. A thrategly is to adhere to a conscious lack of
knowledge. In that case, tlparticipants preferred not to know too many detabieut the
production and processing of beef and beef prodéstshey do not want to be confronted
with possibly negative information about their fodtey prefer to remain ignorant. This
creates a (possibly false) feeling of securityalinfocus group discussions, clear statements
about this conscious lack of knowledge were foung,“It's true that you can ask too many
questions and then it becomes distressing, becausérust a butcher who will maybe later
do some... then you don’t eat anything anymd@Ffaénch women, 43 years).

d. Evaluative criteria

A fourth strategy relates to the conscious useedff Isafety cues. Safety cues are pieces of
information used to form expectations concerning safety of a product (de Carles al.,
2005). To assess beef safety, the focus group cipeamits indicated to use specific
characteristics of beef. Table 2.4 shows which pcoar environmental characteristics and
categories of beef were perceived as safe versafaiby the focus group participants.
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Table 2.4: Cues signalling safe and unsafe beef

Cues signalling safe beef Cues signalling unsaéé be
Labelled beef BSE/scandals

Branded beef From foreign countries

Own country PDO/PGI beef Expired beef

Organic beef Offals

Quality guaranteed beef Minced meat

‘Natural' beef (grass-fed, well treated, only sligh Sold and processed in unhygienic conditions
processed)

Available beef Packaged beef

Good appearance (especially colour) Canned beef

Frozen beef Restructured beef products
Fresh beef Cheap beef
Butcher/supermarkkt Butcher/supermarket

*No consensus about whether the place of purchasbdswersus supermarket signals safe or unsafe bee

2.3.3. Interest in beef safety and beef safety infoation

Participants stated that obligatory and controkadety is a necessary condition for beef
consumption. Beef safety was associated with réiguls legislation and control.
Nevertheless, some focus group participants adinttieconsume beef that is perceived as
less safe sometime$The problem is that... well | buy particularly caad foods”(French
woman, 20 years). The amount of expected beefysafi&irmation was not clear from the
focus group discussions. Part of the participaalisthere is not enough information about
beef safety available, while others stated to bmedawith an overload of (conflicting)
information which might increase the difficulties assess beef safety. The use of beef safety
information also diverged between participants: samere looking actively for information,
others did not pay attention to it. Focus groupip@ants’ expectations with regard to the
content, providers and media of information abaeflsafety are stated in Table 2.5.

2.3.4. Expectations on beef safety responsibility

The responsibility for beef safety (see Table 28 put mainly on actors that are situated
early in the beef production chain. The conditiong/hich animals are born, raised and killed
were thought to be important antecedents of befetysalherefore, farmers, veterinarians,
inspectors, abattoirs and scientists were congiderbe responsible for beef safety in the first
place. Independent institutes should control bagdtg and grant certificates and labels based
on beef safety. Furthermore, (inter)national cetedsr were believed to be in a good position
to bring beef safety issues to the front. Consurttesefore thought that they should use this
position to put pressure on regulating institutiand inform people about beef safety.
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Table 2.5: Information about beef safety: consurmexpectations

What? Who? How?
Expected information Information providers Information channels
Expiry date Government Label
Slaughter date Government institutions Internet
Additives Independent institutions TV debate
Breeding practices: Farmer TV documentary
- Origin Breeder Folder
- Where raised Abattoir Magazine
- Animal feed Processing industry School
- Animal welfare Supermarket
Traceability Butcher
Consumer organisations
Media
School

Medical science

Table 2.6: Responsibility for beef safety througg beef chain: consumers’ expectations

Production Processing Distribution Consumption
Farmers Abattoir Independent institutes faCelebrities
Inspectors Inspectors labelling Consumers
Veterinarians Scientists

Scientists

! Related to the questiomho do you think should be responsible for beeftgaf participants did not mention
consumers. However, during the focus group disonssionsumers talked about their own responsibitity
beef safety when discussing cooking methods arigichahl choices of beef cuts and products.

2.4. Discussion and conclusions

2.4.1. How do participants define beef safety andxperience beef safety assessment
difficulties?

The findings indicate that beef safety is diffictdtassess by many consumers. The level of
food safety is in most cases unobservable to coesintven after consumption and in
absence of immediate illness, it is hard to saythdrea beef product is safe or not (Rehr
al., 2005). The difficulties in assessing beef yatgere fed and reinforced by a lack of
knowledge, a general distrust in the beef safetstesy and the recurrent food scares,
particularly when occurring in the beef sector. &=dg the difficulties faced by consumers
when assessing beef safety is important for thogalved in maintaining and improving beef
safety.

As previous research has shown, food safety is lidimiensional concept (Jevsnika et al.,
2008; Rohr et al., 2005). Our results confirm tbabsumers interpret beef safety largely as
being strongly related to personal health. The easing attention for individual health
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presumably contributes to the importance of thisrpretation. Furthermore, the findings of
the group discussions also confirmed beef safebetassociated with regulation, control and
traceability. This knowledge facilitates the idénation of ways to transform beef safety as
credence attribute into a search attribute. Ounlt®suggest that focussing on regulation,
control and traceability can help consumers touatal the safety of beef and beef products.

2.4.2. How do focus group participants assess besffety?

The patrticipants developed diverging strategietdndle the difficulties in assessing beef
safety. We identified four consumer strategies,ciwlcan be grouped into two generic risk

reduction strategies found in literature. A firgngric risk reduction strategy consists of

individuals attempting to reduce risk. One way totldis is using risk relievers to enhance the
probability of product process (McCarthy & Hens@0905). This corresponds to the use of
safety cues. Another way of reducing the risk assbeiated concern is through a conscious
lack of knowledge that can be frequently identifiedhe focus group discussions. A second
generic risk reduction strategy consists of consartrging to minimise the consequences in
case a product should fail. Consumer strategiemafconsumption and more cautious

consumption can be grouped under this heading.

Our results show that focus group participantsauk® of different cues to assess beef safety,
both intrinsic and extrinsic cues. These cues toammsbeef safety from a credence criterion
into a search criterion and thus help consumersasaed form expectations related to beef
safety. Several intrinsic cues signalling safetyrevanentioned by the focus group
participants, like colour, texture, and fat contéhtam just looking at whichever one looks
nicer really, assuming the better looking produgtaiso the safer option{British man, 21
years). This corresponds with findings in literatwhich highlight the importance of intrinsic
cues in beef purchasing decisions (Krystallis & @rtoyannis, 2006; McCarthy & Henson,
2005). Intrinsic cues like colour were believedrtajor indications of beef safety and quality.
This might partly explain why packaged and glastid beef were perceived as less safe,
since these types of packaging did not allow comsarto assess the intrinsic quality cues of
the beef product. For the same reason, fresh aadrirbeef were perceived as quite safe.

Extrinsic cues are also important in assessing &afety. Focus group participants perceived
labelled beef as safe beef. Product labelling aldaiwe presentation of product-specific
information to consumers (Verbeke & Ward, 2006)béla can provide a wide diversity of
information. They can contain the price or the explate of the product, a producer’s or
distributor's brand name, the country or region afgin, production method-related
information like organic beef or grass-fed beeffraceability certification, or a quality
guarantee (Krystallis & Arvanitoyannis, 2006; Vekbe& Ward, 2006). The information
revealed on the label transforms the underlyingedan from a credence or experience
attribute into a search attribute (Ehmiteal., 2006). Notwithstanding, the labelling obdb
safety in itself is not that obvious. Food safepswance is among others based on the
examination of samples of the concerned produaten i all examined samples are safe for
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human consumption, one cannot be sure that allr stbie-sampled products are definitely
safe. By examination of product samples the lil@ith of consuming unsafe products
decreases, but it will never become nonexistennf@d, 2008). Zero-risk is not achievable
and therefore, the labelling of safety in the fawdustry is a tricky business.

Region or country of origin is an important extrmsafety cue for most focus group
participants. Beef originating from the own counivgs perceived as safer than beef from
other countries of origin. This is related to tlmcept of consumer ethnocentrism (Shimp &
Sharma, 1987). This result is not in accordancé stiidies that conclude that designation of
beef origin has no significant impact on expecteatipct safety (Bernuést al., 2003b). Note

in this respect that a designation of origin doet mecessarily refer to the region of origin
where the consumer lives, and therefore such dasons are not necessarily appealing to
ethnocentrism. Nevertheless, knowledge about thmmtcp or region of origin can make a
difference. Focus group participants tended to kaad trust the regulations and specificities
of their own country better than those of othermtdas and therefore, country of origin
labelling can enhance consumers’ perceived beeétysafGrunert, 2005). The higher
knowledge and trust in the own country or regioneipressed by the participants. In
particular British male consumers tended to thihkirt country has better beef safety
regulations than the European continéfithere are much tighter controls in this country
than practically anywhere else | thinkBritish man, 30 years). French women vice versa
considered French beef safer than beef from thetJKastern countries. Beef labelled with a
Protected Designation of Origin (PDO) or a Prot@dBeographical Indication (PGI) label
was thus also perceived as being safer. This waeckidly the case for Spanish consumers,
since in Spain some regions are really known fotiqdar quality beef, e.g. “Carne de Avila”
(PDO). Our findings correspond very well with tresult of a study by Oliver et al. (2006),
which concluded that foreign beef is more acceptablGerman consumers than in the UK
and Spain.

The focus group participants indicate that brantedf is perceived as safe. This result
corresponds with findings in literature which sugfgthat the presence of a producer or a
retailer brand name is deemed important by conssiteeassess beef quality (Krystallis &
Arvanitoyannis, 2006). The same applies to quajitaranteed beef. Quality labels provide
additional certainty about a consistent beef quakocus group participants state that the
experience of a consistent and homogeneous quadityss the products of a company or a
butcher is influencing their beef purchase decisBrand and quality labels indicate that the
beef has undergone a certain type of control, thexeconsumers consider it as safe
(Sepulvedaet al., 2008). Quality type indicators were alsansidered among the most
important information cues by consumers when makiegf purchasing decisions (Verbeke
& Ward, 2006).

Although currently no scientific evidence is avhl&a that organic beef is safer than non-
organic beef, focus group participants perceive‘tinganic” status of beef as an indication of
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safety because of the perceived higher naturalofets® organic production methods. This is
in accordance with the major part of the relevasearch literature about this topic (Yiridoe
et al., 2005). Focus group participants state bleagf is considered to be ‘natural’ when the
animals have been treated and fed in a decenthlgeshd animal friendly way‘lyreeding
them fairly and not over-breeding therBtitish woman, 29 years), and the beef products are
not or only slightly processed and do not contaldeal artificial ingredients. This “natural”
aspect is frequently mentioned in all focus grodpganic beef is considered to be produced
more natural and thus to be safer. In the sameadeganimally processed beef products like
steak and roast are considered more natural arsl ghfer than further processed beef
products like minced beef and restructured beedymxts.

Less expensive beef is perceived as less s#ifds a cheaper type... in other words
everything goes into it and is restructuref3erman woman, 47 years). This is related to the
fact that the perceived quality of expensive beaehigher. However, the relation between
price and perceived quality is not unambiguousesihés influenced by characteristics of the
consumer and the specific product, and the avéithabf other information (Zeithaml, 1988).

Although in general small shops that sell snackf @1s kebab or hamburgers are less trusted,
focus group participants have diverging opinionsudtihe place of purchase as an indicator
of safe meat. For some, the personal contact Wwalbttcher is important in reassuring them
about beef safety. Butchers are the traditionaltreeppliers and consumers often rely on the
butchers’ recommendations and reassurances wikcetd beef safety. Others think butcher
stores are less safe, sirfgeu never know what happens in the ba¢ktench man, 19 years).
Supermarkets are trusted for beef safety, maintabse of the higher sales and the presence
of labels, which are perceived as independent blgecproofs of certification, in
supermarkets. These diverging preferences for ldmepf beef purchase are also noticeable
throughout the research literature (Krystallis &vanitoyannis, 2006; Rosa et al., 2006;
Verbeke & Vackier, 2004).

2.4.3. Beef safety information: from credence to sech

Although some focus group participants indicate thare is little beef safety information
available, most focus group participants agree thate is an abundance of information:
“More and more things are given publicity to andstmore difficult now to keep something
hidden. The amount of information is a lot biggedayou are informed very fas(French
woman, 58 years). The accessibility of the conakrnméormation is however rather low:
“There is lots and lots of information. But you eeknow, at least | never know where to
look” (French man, 24 years)The information never comes to me, unless | sedocht”
(Spanish woman, 48 years).

Focus group participants expect to be informed thdot of different aspects of beef safety
(see Table 2.5). However, a considerable numbé#reofocus group participants indicate that
they hardly use this informatiofi=or me, personally, | am not really a very goodrgen. |

couldn’t care less but | know a lot of people, mgnids when they go and buy their meat look
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now where it comes from. What farm it comes fraow it's been... you know, kept in a cage
its whole life or in a nice field. Personally, iig¢ meat tastes good for me, | am happy”
(British man, 21 years).

The stated expected information is very similathi® information that consumers already use
for beef safety assessment, apart from the tradgabiformation, the slaughter date of the
animal and the possible presence of additivesenbief product. The latter is linked to the
notion of natural beef and the slaughter date lsted to the expiry date. Because of their
close relation to existing safety cues, the presaichis additional information is likely to
facilitate the transformation of beef safety fromaradence into a search criterion. The interest
of the focus group participants in traceability ailnghout the beef chain suggests that
traceability is demanded by consumers. ResearcViegeke et al. (2006) however showed
that consumers are not interested in the tracealformationin se but rather prefer to
know that traceability has been established andstiiebody is keeping track of the meat’s
history. Traceability merely has to be in place fegal purpose and in order to help
guaranteeing product safety and quality. Bernuéd. é2003b; 2003a) found that consumers
have widely diverging requirements with respectrexeability information. The extent to
which traceability information can contribute totmansformation of beef safety from a
credence attribute into a search attribute is thezeather low.

2.4.4. Trust and perceived responsibility concernig beef safety

The fact that participants widely consider the A€ beef as safe beef implies a high degree
of trust by consumers in the safety regulations emutrols in the current beef chain. Focus
group participants indicate to trust that the coinbver beef safety is executed by competent
people and institutions (especially in their owrumipy) and that government beef safety
regulations and controls are adequate and trustyobbth from the national government as
from the EU. This indicates that in general, consutnust in beef safety is relatively high.
This result does not correspond with the prevaiiohgp of declining trust in food. Recent
food scares, new food technologies and a declitrurg} in science and scientific institutions
are believed to have contributed to a decliningl®f trust in food safety in Europe (Niva &
Makela, 2007). Indeed, consumer distrust in foocrg®d on the political agenda since the
mid nineties. There is however few empirical evitkerto confirm a more long-term
downward trend in trust in food safety (Kjaerne30@).

Although the overall trust in beef safety is hifiigus group participants also expressed some
distrust in the beef industryt just have a great distrust in the whole kind lwgef industry.
You know, | eat meat and | don’'t have a problentwtit. | just think that there is so much
messing with our food these days, that they justtdell us about, just to kind of get
maximum profit and all that(British woman, 34 years).

Comparing the actors stated in Table 2.3 (trusth Wiose in Table 2.6 (responsibility), it is
striking that actors in the upstream parts of teeflchain (production and processing) are
trusted the least, while focus group participanétithem to be responsible for beef safety.
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The more trusted actors are situated in the digidh and retailing part of the beef chain,
thus closer to consumers. Focus group participstate only few responsible actors here. It
seems that consumers put more trust in actors aheymost familiar with. An even more
striking observation in this respect is the faettbonsumers have a rather low awareness of
their own responsibility for beef safety. While dissing about beef safety in general, the
focus group participants recognise the importantc@evsonal practices'lf it is cooked
properly and if it's been cooked thoroughly... yare not going to sort of get food poisoning
from it really” (British man, 21 years). However, no one of thetigi@ants in all focus
groups considers oneself responsible for beef ygafethe question is asked directly. A
second indicator of the low awareness of consunm@sponsibility for beef safety is the
perceived safety of frozen beef. Because of the efdyandling after purchase, frozen beef is
in fact often unsafe (Karabuda al., 2008). It seems that the focus group ppéids are
confident about their own food handling practicdhe low awareness of consumers’
responsibility for maintaining food safety standatths also been observed in other studies
(Ovca & Jevsnik, 2009; Rosati & Saba, 2004).

The issue of trust concerning beef safety is onotie hand of particular importance for the
choice of the consumer strategy (see Figure 2dns@mers who distrust the beef production
system, the actors and/or the provided informateme, more likely to choose to quit or
radically diminish beef consumption when experiagadilifficulties in beef safety assessment.
As consumer trust increases, consumers are mol@edcto choose for the strategy of
cautious consumption and the use of safety infaonatues. On the other hand, the issue of
trust with respect to beef safety is important tfoe transformation of credence criteria into
search criteria. Without trust in the actors antbrimation providers behind the search
criteria, the transformation can never be succéssfu

2.4.5. Managerial and research implications

Measures to reduce consumer uncertainty are mast afmatter of effective and transparent
information communication to the consumer. The tyab¢ beef is not observable, though at
the same time also not negotiable for consumergeSsafety is a typical credence product
characteristic, building trust in actors who comimcate is crucial. This requires, first,
maximum efforts to avoid the occurrence of beeétsaincidents, thus stressing the role of
beef safety technologies and safety controls. Thefg@ats can be made visible through
labelling or guarantees from independent thirdypeettification organisations, hence making
“safety” more visible and searchable during meactipasing.

Second, from a consumer perspective, all actorshen beef supply chain and related
institutions or authorities are requested to previehough and satisfying information.
Reducing consumer uncertainty could include thabdishment of an integrated information
chain between all actors involved in producing, cessing and retailing beef and beef
products. Furthermore, the provision of informatigimould be structured and allocated to
those actors consumers have most trust in. Hemtessain which consumers have a good
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degree of “baseline” confidence, as identified his tstudy, are an important asset in this
respect.

Third, the information provided should be in a fatnthat is easy accessible and without
overloading consumers with unnecessary informatind technical details. If trusted, such
information would allow consumers to cope with tHeef safety concerns and to assess beef
safety more straightforward.

Nevertheless because of the exploratory natureiostudy, it remains somewhat speculative
to set forth conclusive recommendations. Futurelistuare recommended to investigate
consumer concerns with regard to beef safety ugurantitative methods, and to focus on
safety within other meat chains, aiming to revead insights in the perception and interest of
this issue among meat consumers.
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Chapter 3: Consumer perceptions of beef healthiness

This chapter has been published as: Van WezemaeV/drbeke, W., de Barcellos, M.D.,
Scholderer, J. and Perez-Cueto, F. (2010). Conspereeptions of beef healthiness: results
from a qualitative study in four European countrigIC Public Health 10: 342.

Abstract

Consumer perception of the healthiness of beef nisimportant determinant of beef
consumption. However, little is known about how semers perceive the healthiness of beef.
The aim of this chapter is to shed light on theoasgions between beef and health. Eight
focus group discussions were conducted in four an countries (France, Germany, Spain,
and the UK), each consisting of seven to nine gadnts. A content analysis was performed
on the transcripts of these discussions. Althougéf bvas generally perceived as healthful,
focus group participants expected positive as aelhegative effects of beef consumption on
their health. Labelled, branded, fresh and learf lneze perceived as signalling healthful
beef, in contrast with further processed and paettabeef. Consumers felt that their
individual choices could make a difference withpesst to the healthiness of beef consumed.
Focus group participants were not in favour of iayimg beef healthiness during processing,
but rather focussed on appropriate consumption vietna and preparation methods. The
individual responsibility for health implies thabrcsumers should be able to make correct
judgements about how healthful their food is. Hogrevhe results of this chapter indicate
that an accurate assessment of beef healthiness sEways straightforward. The presented
results on consumer perceptions of beef healthipesgde insights into consumer decision
making processes, which are important for the iatiom and product differentiation in the
European beef sector, as well as for public healtticy decisions related to meat
consumption in general and beef consumption inqudair.
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3.1. Introduction

Although beef constitutes an important part of maogisumers’ diets, its consumption has
become a quite controversial issue. On the one,h@ddmeat provides essential nutrients,
containing high quality protein and essential nitrisients such as vitamins AgBBio, D
and E, iron, zinc and selenium, contributing toszoners’ health throughout life (Scollan et
al., 2006; Williamson et al., 2005). Therefore, thatritional value has been key to
communicate the health benefits of red meat towness (Tapsell, 2007). On the other hand,
over the last two decades, this positive imagehefriutritional value of red meat has often
been overshadowed by diverging developments icdhsumer market and in the meat sector
itself (Scollan et al., 2006). Consumers have bexomreasingly concerned about food-borne
risks and personal health. As a consequence, carsgemand for safe and healthful foods
has been increasing. The fat content and the pyseidgative effect of red meat on
consumers’ cholesterol levels have become oneedf thajor health concerns (Gustafsson &
Sidenvall, 2002; Resurreccion, 2002; Verbeke etl®99a). Also changes in consumer taste
and preference have occurred, such as the increassdmption of processed meat products
(Grunert, 2006). Furthermore, consumers have beereasingly expressing ethical and
environmental concerns related to meat consumpste beef production is particularly
resource intensive and inefficient, putting presson the natural environment, climate,
energy, water and biodiversity (Popkin, 2009; Go®s& York, 2003; Gustafsson &
Sidenvall, 2002).

A main factor in the controversial nature of meathie occurrence of food safety incidents.
The meat sector, and especially the beef sectsuysseptible to food scares such as the BSE
crisis, or the presence of harmful residues (eaxinks) in the final products. These incidents,
and the initial lack of responsiveness of the tmsaftor, have harmed the reputation of the
sector (Verbeke & Viaene, 1999a). Another importéattor is the recent research and
consumer interest in the association between redt med cancer (Scollan et al., 2006).
Altogether, the controversial nature of beef haanbevealed by declining consumption rates
and consumer confidence in developed countriesufiREscion, 2002; Verbeke & Viaene,
1999a) and has complicated a balanced judgemetiteofiealthiness of beef by consumers
(Lea & Worsley, 2002). Consumers may feel confusedeceiving diverging and possibly
contradicting information about the healthiness bafef. Therefore, despite conclusive
evidence about the positive effect of the nutrieintdbeef when consumed in reasonable
amounts as part of a varied diet, consumer pearepbdf the healthiness of beef might not be
univocally positive.

The perception of the healthiness of foods is grfleed by various factors, such as type and
processing of raw materials, origin, productionegg@reservation method, packaging and use
of additives (Bech-Larsen & Grunert, 2003). Constamgan only evaluate the nutritional
content of the food by relying on nutritional lalogg. The use of such information is higher
for consumers who are more health-minded and coadeef less frequently (Rimal, 2005).
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The use of health claims on food products can esghaonsumer perceptions of the
healthiness of products (Verbeke et al., 2009; Beaisen & Grunert, 2003). From previous
research it is known that health and nutrition ad&rstions, such as cholesterol and saturated
fat content, can play a role in consumer choicesKdnseca & Salay, 2008; Rimal, 2005).
Therefore, it is important to know how consumerscpwe the healthiness of beef. This
knowledge is crucial in determining consumers’ ataece of new beef products to be
developed (Ares & Gambaro, 2007) and in facing ¢hallenges related to the current
economic crisis. Most studies about consumer péarepf beef have been performed in the
aftermath of the BSE crises, focussing mostly datgaaspects. Little is known about current
perceptions of beef healthiness (Paquette, 2008lany intermediary factors that may
influence beliefs about beef remain unknown, urdgmgmore research in this field (Lea &
Worsley, 2002).

A common framework for the analysis of consumerliguperception and decision-making
in the food sector is the Total Food Quality Mod@runert et al., 2004). The model
distinguishes between before and after purchasduai@ns. In making food choices,
consumers develop expectations about the qualdyackeristics of food products, including
healthiness. Since healthiness is a credenceuw#fibonsumers can only to a limited extent
experience the real healthiness of the beef, eftenfmrchase and consumption. The level of
the healthiness of beef is neither clearly obsdevdtr consumers, nor can it readily be
experienced. Consumers should have faith in theéyato or rely on the available information,
such as health claims. Because of this credencegenghis analysis focuses on the before
purchase evaluation of the healthiness of beefomepurchasing, expectations on the
healthiness of beef are formed based on cues &niation that are available for consumers
(Grunert et al., 2004), being intrinsic (physicélatacteristics of the product) or extrinsic
cues. After the purchase, consumers might hardéy experience the healthiness of beef,
making it hard to compare the expected with theesegpced healthiness.

In this chapter, European consumers’ perceptionthethealthiness of beef are explored. A
qualitative study was conducted in four Europeamties, assessing consumer perceptions
of the healthiness of beef. This study adds tokmawledge and understanding of consumer
perceptions related to beley investigating expected health effects, the peeckrole of beef

in the diet, cues signalling (un)healthful beef amhsumers’ suggestions to improve the
healthiness of beef. The results provide more hisigto consumer decision making
processes by exploring how consumers perceive sseba the healthiness of beef.
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3.2. Methodology

3.2.1. Focus group participants

Eight focus groups were conducted in the capiti¢<iof France, Germany, Spain, and the
United Kingdom during May 2008. In each countryptaroup discussions with seven to nine

participants each were performed, being one conthbosevomen and another one of men.

All participants were beef consumers. The topicdguof the focus group discussion is

included in Appendix I. Procedures for conductihg focus groups and the content analysis
have been described in 1.5.1. The findings from fdoeis group discussions insofar they

relate to beef healthiness (including percepticngs and responsibility) are discussed in the
present chapter.

3.2.2. Methodological limitations

The limited number of participants and the lackregresentativeness imply that the results
cannot be readily extrapolated to the populatidris Ts not the objective of this exploratory

research, though. Furthermore, the relative impedaof the different concerns about beef
healthiness is not reflected in the results, sfocas group results do not allow sorting out the
importance of the consumer opinions. While intetipgethe results, these limitations should

be kept in mind. Notwithstanding the methodologilbalitations, focus group studies have

been proven to be valuable and were successfukpforing consumer perceptions in the

domain of food-related behaviour (Barrios et 8002).

3.3. Results

Health was important for all participants of thecds groups: Your health is the most
important in life, and you must take care of thatany casé (German woman, 28 years).
Participants related health to being healthy andjond shape, well-being and happiness,
power and sport, and a long and joyful life. Theeafic themes with respect to beef
healthiness are discussed as structured in Figlire 3

Motive/outcome Consumption Purchase

Expected health Role of beef in

Cues signalling
effects from beef healthful diet

(un)healthy beef

Consumer suggestions to improve beef healthiness w

Figure 3.1: Overview of the results of Study 1 tedbto beef healthiness
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3.3.1. Expected positive health effects of consungjioeef

Overall, most of the participants considered bediealthful. First, consumers expressed high
trust in food regulations:There are so many laws about everything that | W& surprised

if they would get away with stuff that actuallyeats your health in a negative Wg$British
man, 33 years).

Second, the nutritional value of beef was well ggesed in all focus groups:Beef is
nutritious’ (German woman, 48 years). The main focus wasrom and proteins, although
they felt quite unsure about particular nutriemtdeef: ‘1 think it can provide iron, when you
are feeling low (British woman, 34 years), ancbéef has a good amount of protéins
(German man, 41 years). Furthermore, beef was deresli as a rather lean type of meat by
most participants:Beef is healthful in the sense that it is purés ot fatty (British woman,

29 years) andit has less fat than other mea{Spanish woman, 48 years). Others disagreed:
“Its fat content is quite high, isn’t it though(British man, 44 years).

Because of its high nutritional value, beef wasdweld to ‘provide strength, energy and
vitality” (French woman, 44 years){dr people that work hafd(British woman, 29 years).
Multiple statements clearly expressed this beligty children are of the sportive type and
they need and eat a lot of beébpanish woman, 48 years)A‘meal has to give you power,
you have to eat red mégFrench man, 49 years) an8ddy-builders eat steaks as well, you
know, to build themselves ufBritish man, 30 years). Although most consumewasidered
beef as indispensable in a healthful di¢tbglieve vegetarians have nutritional deficienties
Spanish woman, 48 years), some participants exgaedsubts about the necessity of beef in
the diet: 1 have vegetarian friends who do not eat beef aaemot eaten it for years, so | do
not think it is important in the nutritional seris@British woman, 34 years). In contrast,
general agreement existed about the importanceeef in children’s diets: For children,
beef is a necessity, otherwise they will have wefates of iron and proteins. Children who
do not consume meat, have major health problefisench women, 43 and 58 years).
Furthermore, beef was stated to be good for bomadtion and dental development, though
for other perceived reasons than its vitamin andenal content: It is still one of the meat
types which allow us to ché@French man, 43 years).

3.3.2. Expected negative health effects of consurgibeef

Most consumers did not worry about beef healthinBdeat is one of the last things | worry
about, because you are conditioned to think it a®djfor you (British man, 21 years).
Nevertheless, a number of consumers had some ddulisuld not say that beef in itself is
healthful (German man, 41 years)it‘is not really healthful in a way because it edrmeadt
(British woman, 37 years). Consumers identifiedows possible negative effects on human
health. Concerns were expressed about the carcirmogtect of beef consumptionl have
read that there is a correlation between the amooihteef consumed and the growing
number of cancefgFrench man, 20 years) an8dking and grilling, well, any change in the
surface of the food can cause caric€British women, 34 and 38 years). Concerns
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particularly related to the adverse accumulatifectfof meat consumption in the long term:
“These diseases... it is not today, it will be irrty years. Cancers and things like that
(French woman, 44 years). Besides the expectedhogenic effect, beef consumption was
perceived as havingnégative outcomes for the veéinfFrench man, 58 years) and
“increasing cholesterol levélgBritish woman, 37 years) and thusdusing cardiovascular
diseases (French man, 20 years). Another perceived posérdanger was the transfer of
animal diseases to humangdt tauses Creutzfeldt-Jakob diseagErench man, 58 years).
Beef consumption could also promote obesity asgieed by some focus group participants,
since while processing beef, they put a lot of fat inlirench woman, 20 years). According
to some consumers, beef consumption might dectdasexpectancy and cause deatiwée
know that bad meat can Kil{British woman, 34 years).

These negative effects of beef consumption on humeafth were perceived as related to the
amount and type of beef consumed, the preparatiethod, and the presence of harmful
residues in the beef. In the first place, the anmofilheef was considered as importarideéf

is healthful when consumed in the right ambduf@erman man, 48 years). Beef was
considered as harmful for human health at high womsion levels: Too much red meat can
be bad for you (British man, 31 years). The participants agrélkdt moderation in the
frequency of consumption is importanitre than once but definitely not every day of the
weekK (British man, 31 years), sincafiything in excess is not good for §¢British woman,

34 years); I' eat beef with moderation since it is unhealthtukat too much meafSpanish
man, 26 years). Numerous statements in all focesipg suggested general support for
moderate beef consumption, e.&verything depends on the way and in which amdumt t
beef is consumed. Don't eat beef in exXt@Sgench man, 43 years). Not only the amount of
beef consumed raised concerns, but also the besibp® specific beef produetnd the
preparation method $ome beef cuts are leaner than otheFsench man, 43 yearsThe
way you prepare it determines whether beef is hadlf German man, 48 years). Consumers
mentioned different preparation methods in thipees “After all it depends on how it is
prepared. Whether you prepare your meat with afdiutter or nct (French man, 43 years);
“If you prepare it in a deep fat fryer, then you knthat it is not very healthful(British
woman, 40 years); andSteak or roast is better for your health than bgefpared with a
saucé (French woman, 60 years). Interestingly, the “ealthful” aspects were not directly
related to beef as the core product, but rathatedlto the “side” and preparation ingredients
such as butter, margarine, oil or sauce.

Focus group participants were also concerned aheytresence of harmful residues in beef:
“1 think beef is not intrinsically or naturally unakhful, apart from the things that are inside
(German man, 51 years). These residues might atggiinom animal feeding \What they are
eating, in the fields, that is what caused BSE vtath’, British man, 30 years) or from
medicinal treatments or the use of growth hormofi€eroids are passing into the food
chair’, British man, 30 years). Nevertheless, medicahtiments were not experienced as
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exclusively detrimental:Vaccination of the animals to avoid iliness is addhing (French
woman, 44 years).

3.3.3. Perception of beef as a component of a hdwitl diet

A healthful diet is a balanced diet. That was tine foelief of all participants of the focus
groups: The mixture of things you eat determines whether gat healthfdl (German
woman, 27 years). The right amount of beef was idensd as an important part of a
balanced diet:I“try to achieve the right balance between vegetalbind meét(French man,
24 years) and It is always important how much beef you eat ancetivr you have a
balanced diet, with vegetables and fruit and othlleings (German man, 51 years).
Discussing healthful diets, consumers also mendiothee importance of a low intake of
calories and fat. Beef was perceived as a foodymtothatching these recommendations:
“When you are careful with calories, you better baéf (German woman, 47 years) and
“beef is good for a diet without too much’ fi@rench woman, 60 years). Overall, beef was
perceived as an important part of a balanced, fedltiet (“Mediterranean diet is full of
meat and stews Spanish man, 38 years), corresponding to a lhfedltifestyle: “It is the
overall picture that is important: whether you dotrdrink alcohol, whether you do not
smoke, whether you exercigerench man, 43 years). Speaking of alcohol, game me a box
of beer, Jeroen.

Most participants assigned an equally importanitjposin their meal to beef as to other types
of meat, Tn competition with chicken and pdrkFrench man, 35 years). While for some
consumers beef was the main component of theirtldietighout the lifecycle (We eat a lot
more meat than fruits and vegetabjledsrench man, 51 years andll your life your mother
has served filets Spanish man, 25 years), others put it into pectpe: ‘Beef is only one
element of our food. In general, meat is a parvwf food, but it is not the only thing we tat
(French man, 43 years). Consumers stated that ibembre healthful than pork but less
healthful than white meat. This idea was expressedhost focus groups, although the
participants stated to experience lack of objeckimewledge about this:l‘don’t know why
we think it, we just do generally think that beehutritionally better meat(British man, 21
years). Comparing beef to porl€eef is a more healthful choicgerman woman, 28 years),
since ‘pork has a much higher fat contériBritish man, 30 years). Beef was perceived as
less healthful than white mealt: think red meat is not as good for you as poudiryturkey
(British woman, 41 years), sincavhite meat is more nutritious and healthful and hess
calories' (German woman, 28 years) anbleef has much more fat than white méatench
man, 24 years). The male French participants alsmtioned horsemeat, which was
considered as more healthful than beef sifm®ef is more fat than horseme@Erench man,
58 years), andHorsemeat is better from a nutritional point ofwi€French man, 24 years).
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3.3.4. Cues signalling (un)healthful beef

To assess beef healthiness, consumers indicaiggbtepecific characteristics of beef as beef
healthiness cues. Both intrinsic and extrinsic théatss cues are used. Table 3.1 shows
which product or processing characteristics andgmates of beef were perceived as healthful
versus unhealthful by the participants of the fogusups. The participants of the focus
groups did not reach a consensus whether orgamfcviies healthful or unhealthful. Some
consumers believed organic beef to be healthf@rganic beef is good for your health
because the animals are fed naturally without adgidves (French woman, 28 years),
while others stated:Health wise there is really no difference betwegganic and ordinary
beef (British woman, 40 years).

Table 3.1: Cues signalling healthful and unhealtifeef

Healthful beef Unhealthful beef
Labelled beef BSE / food scares
Branded beef Ready meals
Lean beef Expired beef
Good appearance Offals
Fresh beef Sold and processed in unhygienic conditions
‘Natural’ beef (well fed, well treated, only slightprocessed) Packaged beef
Properly cooked beef Canned beef
Beef from big vendors Further processed beef products
Beef in a balanced diet Low quality beef
Organic beef* Beef with additives
Beef with hormones
Cheap beef

Organic beef*

* No consensus

3.3.5. Consumers’ suggestions to improve the healless of beef

The patrticipants of the focus groups suggestedcteatging the methods of production could
make beef more healthfulBéef healthiness is related to the breeding prastidviaybe we
need to create or enforce the rules for cattle dneg’ (French man, 30 years). The whole
process should be taken into accoufrorh slaughter to processing including the additain
all kinds of additives and preservativgSpanish man, 37 years). Producing more healthful
beef was in the first place associated with appatprfeeding: Beef can become more
healthful with natural feedirig(French man, 51 years). The cows should gebdtural diet,
what cows naturally eat, grasgBritish woman, 29 years), instead of “being fedth
chemicals” (German man, 29 years). The calf shaadallowed to drink milk instead of
“being fed with powdér(French man, 34 years) anthé animals should not be fatteried
(German man, 41 years). Therefore, some consuraggested applying organic methods of
production, in which the animals are raised with natural products withadditives, without
chemical products addédFrench woman, 28 years). Besides the feedinghefanimals,
consumers recommended appropriate cattle rear@gw$ should be kept very naturally, on
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grass fields, in prairies. Not in a small pldc&erman man, 29 years), a correct treatment of
the animals (A stressed animal can have diseases that are ot levown to man, caused by
the maltreatment of the aninialFrench woman, 28 years), and serene methods of
slaughtering (Living naturally, killing humanely, then it is héaful beef, French man, 49
years).

The idea of improving the healthiness of beef dynmocessing was not unconditionally
accepted by all participants. Doubts were expresgegther the manipulation of beef would
indeed make it more healthful\Mfore healthful? More healthful than leaving the iihakbne
and just being a good codkBritish woman, 34 years) and whether it wouldamea real
improvement (What are they going to do to make beef more leahfdve fat on my beef |
know it is normadl, British women, 37 and 40 years). Furthermore;antainty existed about
short term health effectsgYy continuously improving the healthiness and gabétour food,
we might suppress the natural defence system obwuarbody, French man, 43 years) as
well as long term effects If'is meant to improve the healthiness of beeftbddy they add
some additives and they don’t know whether it wdlse diseases tomorrgwkrench
woman, 28 years). Moreover, addition of healthy poonds such as omega-3 fatty acids was
thought to tompromise tastg€Spanish man, 38 years).

While the participants of the focus groups were unodonditionally in favour of improving
beef healthiness by the manipulation of beef, didysuggest that an altered consumption of
beef might mean an improvement in terms of he8lihce beef was considered as healthful in
itself, it was rather a matter of making healthfohsumer choices and adapting habits and
behaviours: The more healthful beef is there. If you choosambiave it, if you do not put it

in your basket, then it is not thé&r@British man, 35 years). Sincééef cuts which are not or
only slightly processed are more healthf(German woman, 45 years), it was stated that it
was a matter of¢hoosing the right beef cutFrench man, 43 years). The same applied to the
methods of preparation. Appropriate methods of anajoon could also lead to more healthful
beef products. The method of cooking was perceag@ decisive factor I{‘is likely that
viruses and bacteria are killed, in beef produtisttare cooked or heated for a longer time
German man, 51 years). Interestingly, possible m@véealth effects from cooking beef
overdone were not mentioned. The participants stgdehat consumer choice and methods
of preparation are ofterdetermined by someone’s upbrindirifgrench woman, 43 years).

3.4. Discussion

This chapter provides exploratory qualitative resutom focus group discussions. The

limited number of participants, the lack of reprasgiveness and the exploratory nature of the
study imply that the results cannot be readily apatated to the overall population. To avoid

overgeneralisation of the findings, the interpietabf focus group results requires care. This
limitation should be kept in mind while discusstheg results.
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3.4.1. Consumer perceptions of the healthiness oé&f

The objective of this chapter is to explore howstoners perceive and assess the healthiness
of beef. The results show that in general, mosthef participants of the focus groups
considered beef to be a healthful food productc&iall participants were beef eaters, it is
possible that this belief was stated as an ex jossfication of their consumption of beef,
which is consistent with the concept of post radlmation. Both positive and negative
expected health consequences of beef consumptioa expressed by the focus group
participants. Consumers make a trade-off betweemisks and benefits of beef consumption:
the expected negative health effects are not oallgnced against the positive health effects,
but also other factors are taken into account, sischaste and convenience (Grunert, 2006;
Verbeke & Viaene, 1999a).

The focus group participants listed several factthvat are perceived to influence the
healthiness of beef: the consumption amount, tipe tyf product or cut, the preparation
method, and the presence of harmful residues. Relaris that three of these four factors
come within the compass of consumers’ own respditgitBecause of the typical credence
nature of the issue, the presence of harmful residannot be reduced by adapting individual
consumers’ choices while purchasing, preparingamsaming beef or beef products. This
finding indicates that consumers recognise thair th&n consumption decisions have an
important impact on their health and that they @at least partly) responsible for the
healthiness of their food. This view has been welkumented in literature. Since the late
1970s, health issues have become moral questiatis healthful diets representing proper
moral behaviour, making individuals responsible tbeir personal health and lifestyle
changes. This phenomenon has been called ‘heditims&Gustafsson & Sidenvall, 2002;
Minkler, 1999).

While the importance of the consumption frequeneg guantity for the overall perceived
healthiness of beef was clear for most focus gqmanicipants, the “most healthful” level of
beef consumption was not. Moderation in consumptias highlighted, fitting the idea of a
balanced diet and avoiding a too high level of meght consumption, which has been linked
to negative health consequences like cancer and tiseases (Popkin, 2009; Sinha et al.,
2009). None of the focus group participants indidathe need to diminish their beef
consumption: they talked about moderation withoutlging their own consumption
behaviour. The observed confusion about the moslitfal level of beef consumption is
consistent with the results of a recent study, shgwhat consumers were not sure about
whether or not they have to diminish their red meahsumption (Lake et al., 2007).
However, previous research suggested that manyuowers believed that they should
diminish their consumption of red meat (Paquet@)5b) and effectively intended to do
so(Verbeke et al., 2009). This belief is subjectegional differences: Martinez-Gonzalez et
al. (2000) found that in Mediterranean countridse totion of diminishing red meat
consumption was more often found to be part ofpiieeption of a healthful diet, compared
to central and northern European countries. Expgirtions indeed indicate that consumers
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should limit the consumption of (especially proeghsed meat (Popkin, 2009). However, the
reports on the health risks of meat consumptioncargroversial. The risk might not be a

function of meat per se, but reflect a high-fatitk& and/or the generation of carcinogens
through cooking and processing (Ferguson, 2009).

Participants evaluated the healthiness of meagtrimg of fat, calories and nutritional value.
Using these criteria, beef was deemed more hehttida pork, but less healthful than poultry
meat or horsemeat. This ranking in consumer pemepf meat attributes is consistent over
time and did not even change over the dioxin cfigerbeke, 2001a; Verbeke et al., 1999a).
The focus group participants were concerned byptesence of harmful residues in beef, as
well as by food scares such as BSE. Yet it has babsatantiated that nutrition related risks
are more relevant with respect to chronic disedeas with respect to the presence of
residues or the occurrence of zoonosis (Rohr.e2@D5). Therefore, the presence of harmful
residues in beef might be perceived by consumesslagyer risk than it is actually. Grunert
(2005) argued that food safety perceptions canaact'sleeping giants”: under normal
circumstances they do not influence quality peroagt but in times of crisis they can have
far-reaching effects.

3.4.2. How consumers form expectations about the &l¢hiness of beef

The Total Food Quality Model shows how expectatiares formed by consumers based on
cues that are available in the shopping situatiotine with previous research (Grunert et al.,
2004) the focus group participants listed bothimsic cues (such as cut, appearance and fat
content), and extrinsic cues (such as packagingndyrlabels and price) to assess beef
healthiness prior to and during purchase (see Tafh)e The participants also mentioned cues
that were related to practices after the purchasepération and consumption), which are
discussed further.

The cues listed in Table 3.1 reflect some genéeds about healthful eating. A healthful diet
was defined as a balanced diet, containing a lowuamof fat and calories. Moderate beef
consumption was accepted as ingredient in a hedlthét. In accordance with previous
reports, the participants described healthful gabiabits focussing on balanced diets, fresh
foods and natural or unprocessed foods (Lake e2@Q7; Paquette, 2005b). This was also
illustrated by the participants’ perception of matubeef as more healthful than processed
beef products and ready meals.

The participants of the focus groups stated thet lselean meat and therefore healthful. The
belief that fat is bad for health (though goodtfste) corresponds with previous findings that
food high in fat is perceived as unhealthful (Pamnet al., 2008; Webb & O'Neill, 2008). In
fact, meat healthiness is largely related to itsciantent and its fatty acids composition
(Kanatt et al., 2006). The participants of the ®aroups did not differentiate between
saturated and unsaturated fat. Meat is, howeveigraficant source of dietary essential fatty
acids, although the concentrations are lower thaoily fish (Webb & O'Neill, 2008).
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While it is known that packaging has an impactlonquality perception of products (Rundh,
2005), the effect of packaging on healthiness times has not been described in literature.
Several focus group participants indicated thakaged beef was perceived as unhealthful.
This might be due to the decreased visibility ofrinsic cues, since appearance is an
important cue for consumers (Resurreccion, 2002)otlAer possible explanation is that
consumers do not perceive packaged products dsgreducts, or that they might associate it
with the use of additives. Further research is eddd assess the importance of the packaging
in consumers’ healthiness perceptions and asswmesatA possible approach to this situation
might be to put brand labels or quality certificaten the packaging, since focus group
participants qualified both labelled and brandedefbas healthful. This suggests a
considerable level of trust in labels and brandsyesponding with recent findings in
literature that food with a brand, quality labelh@alth claim might be perceived healthier by
consumers (Pothoulaki & Chryssochoidis, 2009; Grure¢ al., 2004), contrary to the
situation during the second half of the ninetieewimeat labels were regarded as suspicious
(Verbeke & Viaene, 1999b). Nevertheless, the peetkihealthiness of labelled food often
lacks accuracy (Jones & Richardson, 2007), andctidibility of health claims on labels
differs significantly (van Trijp & van der Lans, @D). Possibly the higher perceived
healthiness of labelled and branded beef is relatets higher perceived quality (Grunert et
al., 2004). In contrast, since fresh meat is mastigranded and unlabelled, consumers have
to base their healthiness assessment mostly apftearance of the product (Grunert, 2006).

The focus group participants did not agree on #adthiness of organic beef. Many previous
consumer studies, however, have assessed consenoepfions of organic foods, most of
them concluding that organic food is perceived aders and more healthful than
conventionally produced food. Health and safety eren perceived as the most important
quality attributes by organic food consumers (Bdédutkomah & Yiridoe, 2006). Beef,
compared to vegetables and fruits for exampleptscommonly associated with an organic
production method, which may explain the uncerjaamong the focus group participants.

Figure 3.1 also lists some healthiness cues teatsed after purchase. These cues are related
to preparation (appropriate methods) and consumptractices (balanced food). This again
indicates that consumers acknowledge that they lsome own contribution in the
healthiness of the beef they consume.

3.4.3. Improvement of the healthiness of beef

Consumers’ suggestions to improve the healthinebsef relate to various phases in the beef
supply chain. Participants were sceptical abouirtiprovement of the healthiness of beef by
applying different or advanced processing methddanipulation of beef is perceived
negatively, since consumers like their food beimgtural’. The concept of improving
healthiness during processing contradicts with goress’ perception of beef healthiness. If
the healthiness of beef should be improved, consumeuld prefer it to happen in the
production phase of the beef chain. Currently,ibef sector tries to improve the healthiness
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of beef both in the production phase (for instabgedjusting the feed to influence the fatty
acids composition of beef (Scollan et al., 2006y @nhe processing phase (for instance
marinating to reduce the formation of carcinogecoepound during grilling (Smith et al.,
2008). Hence, the adding of potentially healthfudl @atural ingredients (such as olive oil and
herb-based seasonings) in beef processing coutdase the chances of acceptance of such
products. The focus group participants indicatetidcaware of their own responsibility and
possible impact in the improvement of beef hea#tbin by their personal choices and
consumption behaviour. Finally, based on partidgawpinions, the catering and food service
industry could benefit from the offer of healthfubady-to-eat beef meals. The trend towards
convenience is a reality and the consumption obdfon-the-go” and “take-away” is
particularly true in the dawn of the new centurincg this trend is intrinsically connected
with modern lifestyles, the challenge to the beelustry would be to lead a repositioning of
“junk, fast food” into more healthful convenienceeth options.

3.5. Conclusions

This chapter explores consumers’ perception anesasgent of beef healthiness. The results
from eight focus group discussions in four Europeanntries provided insights into the
expected health consequences of beef consumptienpdsition of beef in the diet, cues
signalling (un)healthful beef and consumers’ sutiges to improve the healthiness of beef.

In general, beef was perceived as a healthful coepioof the diet. Focus group participants
expected both positive and negative health consegseof beef consumption. Labelled,
branded, fresh and lean beef were perceived athhdain contrast with further processed
and packaged beef. An original finding from thiggter is that consumers believed that their
individual choices can make a difference with respe the healthiness of beef consumed. On
the one hand, the awareness of individual respiibgiior health suggests that food
industries and retailers could benefit from themypf healthful beef products to consumers.
On the other hand, it implies that consumers shbelénabled to make correct judgements
about the healthiness of their food. However, tbsuits of this chapter indicate that an
accurate assessment of beef healthiness is noyslsteaightforward and feasible for an
individual consumer. Consumers use various cue&vimuate the healthiness of beef.
Although these results corroborate previous findieg how consumers form expectations
about the healthiness of beef (using both intrireicl extrinsic cues), one of the main
contributions of this chapter is the finding thaartripants were sceptical about the
improvement of the healthiness of beef by applyurgamiliar or advanced processing
methods. This knowledge is crucial in determinimgnsumers’ acceptance of new beef
products and stimulating beef industry competitesn Finally, an interesting and original
finding from our study is that participants did ragree on the healthiness of organic beef.
Previous consumer studies found that organic feogerceived as more safe and healthful

57



than conventionally produced food. We believe thegtf, unlike vegetables and fruits, is not
commonly associated with organic production methedsch may explain the uncertainty
among the focus group participants.

International dietary recommendations systematicailvocate for increased consumption of
fruits and vegetables, a variety of foods, and tlehiconsumption of meat, especially

processed meat products. Consumers are faced onithcting messages about whether food
products may be healthful or not (such as the &ssma of some foods with cancer risk or the

prevention of chronic diseases). Hence they hawdetelop easy and practical strategies and
decision rules to make the best choices as theemiretudy has shown. Therefore, clear
messages through product information, labelling addertising may facilitate consumer’s

product evaluation and decision making. The resnitthis chapter challenge producers to
make healthful and convenient beef cuts availabletlie general population, as well as

regulators to consider the interests of consumats @tizens. This way, achievement of

public health goals could be facilitated.

The question remains whether consumers have thiet rigmpression of the health
consequences, the factors determining whether [sedfealthful or not, and the used
information cues to infer beef healthiness. Pefoaptare subjective notions because they
reflect opinions about an objective reality. Altlghuin fact such perceptions may be true or
not, the individual is likely to act on these pgtiens, hence creating real consequences (cf.
the Thomas theorem) (Thomas & Thomas, 1928). Thesemted results on consumer
perceptions of beef healthiness provide insights sonsumer decision making processes,
which are important for the innovation and divecsifion in the European beef sector, as well
as for public health policy decisions related toameonsumption in general and beef
consumption in particular.
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Chapter 4: Consumer perceptions and acceptance of a quality
guarantee system

This chapter has been published as: Verbeke, Wh, Wazemael, L., de Barcellos, M.D.,
Kugler, J.0O., Hocquette, J.-F., Ueland, @. and @rmynK.G. (2010). European beef
consumers’ interest in a beef eating-quality gu@ennsights from a qualitative study in four
EU countriesAppetite,54 (2), 289-296.

Abstract

Consumer demand in relation to food is shiftingaods products that are safe, nutritious, and
of good eating quality. Beef consumers are demantbn experience quality that matches
their expectations, particularly with respect tefbtenderness. The development of a beef
quality grading and guarantee system obtained ¢ivaauscle profiling research, can allow
the beef industry to meet these demands. A quaktabnsumer study has been carried out
with beef consumers in France, Spain, United Kimgdmd Germany to assess their opinions
about beef muscle profiling and their interest ifeef eating-quality guarantee. Findings
indicate that both concepts are well accepted bsofgan beef consumers, although not
unconditional. Participants express some resernaterkto the possible upgrading of lower
value cuts, too much standardisation, and thetfetttenderness is to some extent subjective.
They further require the system to be simple, sigfitly documented and independent-party
controlled. This study indicates good opportunities the development of a beef eating-
quality guarantee system in Europe. As an increasensumers’ satisfaction could lead to
higher consumption rates and industry profitahilitye introduction of an eating-quality
guarantee system can contribute to market developarel improved competitiveness of the
European beef industry.
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4.1. Introduction

Consumer demand in relation to food and especi@lyanimal products is increasingly
shifting towards products that are safe, nutritiqueduced through acceptable methods and
of good eating quality (Grunert, 2006; HocquetteG#gli, 2005). In contrast to other food
sectors, the beef industry has been relatively siloweacting to some of these trends.
Understanding consumers’ perception of beef quaditpf paramount importance for the
industry in order to remain competitive in the nedrkAt the consumer level, several studies
have shown that the strongest quality attributesbieef are taste (flavour), tenderness,
juiciness, freshness, leanness, healthiness amttiondl value as intrinsic quality cues,
together with brands or labels as extrinsic qualitgs (Banovic et al., 2009; Krystallis et al.,
2007; Brunsg et al., 2005; Verbeke & Viaene, 1998zbeke & Viaene, 1999b). Whereas
before purchase, process-related characteristeathiness, appearance and eating quality
have similar weights in the formation of qualitypextations, eating quality stands out as the
most decisive criterion shaping quality experiersagjsfaction or dissatisfaction and future
purchase (Banovic et al., 2009; Grunert et al. 4200

Guaranteeing and communicating beef quality has lalt with in different ways. In
particular with respect to beef eating quality, mioies such as the United States of America
and Japan present advanced carcass grading sybtdgrtise Meat Standards Australia (MSA)
system (Polkinghorne et al., 2008b) stands out amdel to assure consistent beef eating
quality to its consumers. The MSA system uses al paality management approach to
predict beef palatability by combining a gradingsteyn based on animal traits and
technological factors with extensive consumer sgntsting. The model allocates scores for
individual muscles and cuts to provide a guarantaeti uniform eating quality for any beef
product sold under this scheme (Watson et al., R0P8lkinghorne et al., 1999). The MSA
system has been used to underpin several bran@égtmgrammes, guaranteeing consistent
eating quality to Australian consumers (Polkingteoet al., 2008c¢).

In Europe, reliable eating-quality guarantee systeme still lacking, in spite of humerous
private voluntary quality labelling initiatives ampdiblic efforts to label beef products in terms
of production system, origin and traceability. Mastisting labelling schemes provide
assurance that a set of quality production starsdaagle been followed and that products can
be traced from farmers to retailers, but theseataynarantee particular muscle eating quality
at the consumer level. Previous studies have shibnh consumers are only moderately
interested in beef traceability and origin as s(\rbeke & Ward, 2006; Hobbs et al., 2005;
Verbeke, 2001b), whereas their interest in diradications of beef healthiness and sensory
quality in particular might be considerably largaffnes et al., 2008). A well-functioning and
reliable beef quality guarantee system, includiaging quality parameters, can potentially
meet current interests of European beef consun@raranteeing consistent eating quality
could not only increase consumers’ satisfactiorheieef products, but it could also lead to
higher consumption rates and industry profitahilibpth highly desirable in the up-to-date
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scenario of high and global competition, financad economic turmoil, and food price
volatility. However, for such a system to be susfdsinsights in consumer interest, opinions
and information needs related to an eating-qugligrantee for beef are crucial.

Therefore, the aim of this chapter is to invesggatropean consumers’ reactions towards a
system that focuses on guaranteeing beef eatinitygt@a consumers. Additionally, the
chapter investigates consumers’ opinions and @attowards beef muscle profiling, i.e.
analytical techniques and procedures to objectigkracterise beef muscles (Von Seggern et
al., 2005), which is key to make informed decisiab®ut the eating quality of beef, and to
provide guarantees about individual muscle’s quaiaits. Since tenderness and tenderness-
related traits are highly variable among beef mes¢Rhee et al., 2004), muscle profiling is
an approach of choice to explain the variabilitypbeef eating quality from the variability in
muscle characteristics.

4.2. Conceptual framework

Quiality is a subjective term, the meaning of whiahies depending on who uses it and what
for. Quality has been defined by some authors asackeristics of products ‘that bear on
themselves the ability to satisfy given needs’ (bgnet al., 2002). Previous research has
underlined that food quality should also be addré$som a consumer’s perspective (Grunert,
2006; Verbeke & Ward, 2006; Grunert, 2005) and thia¢ perception of quality as a
determinant for choosing goods should be at theeenhthings’ (Sans et al., 2008).

Consumer satisfaction (Oliver, 1980) and willinghdés purchase the product again in the
future (Grunert et al., 1996) are determined by riregch or mismatch between expected
quality (formed before and during the purchase) exgkerienced quality (assessed after the
purchase and consumption), as indicated in Figurddsed on the Total Food Quality Model
(Grunert et al., 1996). It means that if qualitypegtations are stronger than actual
experienced quality, it is very likely that consuswiill be dissatisfied. In contrast with most
of the existing meat quality guarantee schemesftitats on production- or process-related
(credence-type) characteristics (see also furthan), eating-quality guarantee scheme
concentrates on guaranteeing a quality that careddily experienced by consumers during
consumption, thus offering new perspectives witbpeet to meat labelling and building
customer satisfaction. Hence, a beef eating-qugliBrantee could act as an extrinsic quality
cue that can reduce uncertainty during the puralgaand decision making process and result
in more congruence of expectations and experience.
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Figure 4.1: Framework and scope of the chapterdtfate)

Labelling is the commonly used vehicle for sigmajlia quality guarantee to consumers. The
guality of food products is increasingly recognislebugh particular quality signals, such as
brands, quality or geographic origin labels like #rotected Denomination of Origin (PDO),
Protected Geographic ldentification (PGI), and Tradal Speciality Guaranteed (TSG)
labels in Europe. Most of the previous work dealvith consumer interest in beef labelling
has concentrated on interest in beef quality labwsch either referred to characteristics of
the beef production system (e.g. organic or quaggurance schemes), traceability or beef
origin (de Barcellos et al., 2006; Codron et al00Z McEachern & Warnaby, 2005;
Hoffmann, 2000; Verbeke & Viaene, 1999b). Hardly atudies (if any in Europe) have
focused on the labelling of beef eating qualitythwihe exception of Australian studies
(Polkinghorne et al., 2008b; Polkinghorne et &0Q&; Thompson et al., 2008; Watson et al.,
2008a) motivated by the Meat Standards AustraldB84) scheme.

Variable beef eating quality was a major concernmany stakeholders involved in the
Australian beef industry in the early 1990s. Durihig period consumers were recording their
dissatisfaction with Australian beef products bycrdasing their beef consumption
(Polkinghorne et al.,, 2008b: 1351). To overcomes thituation, a grading system which
simply described carcasses of similar appearansenatiany longer an acceptable option. A
new branding and labelling approach to the Australmeat industry should guarantee
tenderness within reasonable limits (Smart, 1984)a result, in 1996 an industry strategic
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plan was established to supply a more consisteatuyst and to accurately describe
palatability. Several eating quality and consunestihg research projects were performed,
and the Meat Standards Australia (MSA) was estaddisas a system developed to deliver
guaranteed and consistent palatability to the aoesuThe programme labels beef, lamb and
mutton with a guaranteed grade and recommendedingpokethod to yield eating quality
according to consumer expectations. Every piecbeeff produced is ultimately judged by
consumers when eaten, and for this reason MSA osegumer taste panels, a transparent
system of testing samples that would engender @denéie with both the beef industry and
consumer segments. The final assessment of pdigtébiherefore determined by the target
consumer market for the product (Watson et al.3ap0

The existence of different beef production systevitkin Europe, and beef grading systems
that mainly provide a conformation assessment gingocarcasses (SEUROP system) would
per se justify a further investigation of the ietglrin a beef-eating quality guarantee system
by European consumers. The MSA system has redeedlly assessed in France by asking the
opinions of beef experts about this system (Hodguet al., 2009). French stakeholders
recognised key success factors of the MSA systeatimg to the system’s relevance,
credibility, flexibility, transparency, originalityand innovativeness towards potential
segmentation of the beef markfthe study also identified some perceived weakrsesse
Notably, the final delivery of precise quality gesdto consumers was perceived to be still
lacking, and its adaptability in France was peredito be difficult due to the complexity and
the variability of the French beef industry and kedy and of course of the European beef
market as a whole (Hocquette et al., 2009).

The specific scope of this chapter is on assessmgsumers’ perceived advantages,
disadvantages and expectations related to a béeQ@pality guarantee, i.e. an extrinsic
quality cue that can signal and guarantee a péati¢evel of beef tenderness. Tenderness is
one of the most important characteristics by whaohsumers judge beef quality (Realini et
al., 2009; Alfnes et al., 2008; Jurie et al., 20Miver et al., 2006; Verbeke & Viaene,
1999a). At the same time, it is one of the quadispects that is most difficult to evaluate
before the purchase because it is a highly variadteibute, but also a relatively
straightforward quality attribute to be evaluategl dnd users post experience. The very
irregular tenderness of beef products is one ofntlagor sources of complaints about beef
quality and a primary cause of failure to repurehbsef. As a result, tenderness and eating
guality have been set forth as priority issues tlesd to be addressed in the European beef
industry (Eggen & Hocquette, 2004), and the proviaf consumers with beef cuts that have
a consistent tenderness has been set forth asoa chajlenge for the European beef industry
(Alfnes et al., 20084llen et al., 2001; Koohmaraie, 1996).
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4.3. Methodology

Eight focus groups were conducted in the capiti¢<iof France, Germany, Spain, and the
United Kingdom during May 2008. In each countryptaroup discussions with seven to nine
participants each were performed, being one conthbosevomen and another one of men.

All participants were beef consumers. The topicdguof the focus group discussion is

included in Appendix I. Procedures for conductihg focus groups and the content analysis
have been described in 1.5.1. The findings from fdoeis group discussions insofar they

relate to the beef eating-quality guarantee andchaysrofiling are discussed in the present
chapter.

Trained moderators were previously instructed alloeitmeaning of eating-quality guarantee
system. An eating-quality guarantee system ainassoire a certain level of quality according
to target goals, in this case, the goal is to mleweating quality to beef consumers, that is,
tenderness, flavour and juiciness. Moderators gdemiled information to participants,
including an example about the Meat Standards Alistsystem that uses stars to indicate
beef eating-quality grading: from 3 to 5 starscesiincreasing accordingly. Participants were
then stimulated to discuss the pros and cons d&f awystem and were also probed about their
willingness-to-pay for such a system in Europe. fihal section of the topic guide explored
consumers’ attitudes towards technologies thatbmmpplied during beef processing (not
reported in the current chapter), including musatefiling, i.e. the use of non-invasive
instrumental methods to provide a precise clasgiba of beef muscles.

First, a general content analysis was conducted tlier total sample of focus group
participants. From the meat marketing point of viéwever, it is important to understand
whether consumers differ in their perceptions @& plotential advantages and disadvantages
of using muscle profiling for the establishmentaof eating-quality guarantee system, which
could open up possibilities for differentiated bgwbduct offerings. Therefore, separate
content analyses were conducted for different gsafpparticipants, based on gender, age and
consumption modes. Both genders were almost eqpetlyented in the focus groups (n=33
men, n=32 women). The participants younger thary&frs (n=17) were compared to the
other participants (n=52) in a second analysiss Bigie division was based on the observation
during the group discussions that some of the yeumpgrticipants had divergent opinions
about certain topics in the discussions. A thircalggsis was done for the different
consumption modes. A median split was applied taddi the sample in high and low beef
consumers. Hidden-beef consumers were focus graamicipants who had a high
consumption of both hamburgers and minced meatyhith the animal origin was less
visible (n=21). Real-beef consumers were the ppdids with a high consumption of both
steaks and roasts (n=13). Consumers with high copson rates of both or none of these
beef cuts and products were not included intodhaysis. A comparison between the groups
with the extreme consumption modes was conducted.
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4.4. Results

4.4.1. Participants’ reactions to the concept of necle profiling
In the focus group discussions, participants reszkithe following definition of muscle
profiling:

“Instrumental characterisation of beef muscles ublo non-invasive methods can
provide a more precise classification of meat. Tgngctice can provide consumers
with more tender, and eventually also leaner aradtiier cuts, or allow an upgrading
of muscles that are normally considered as tough.”

In addition, an example was given to clarify tlashnical definition: participants were told by
the moderators that muscle profiling is a similewgess to “scanning” beef carcasses in the
slaughterhouse. This process allows the industrphtain precise information about the
characteristics of carcasses, such as fat conteintnarbling. The method is non-invasive and
acts like taking a picture, an X-ray of the carcasdy now it is done on muscle instead of
carcass level. The perceived advantages and dist@des of muscle profiling are reported in
the following sections, including relevant verbatstatements to illustrate the different
positions reflected by the focus group participants

a. Perceived advantages

Participants considered muscle profiling as an ptedde practice during the processing of
beef. The three main advantages of muscle profdisgussed by the focus group participants
were related to the (perceived) non-invasive charaof the methods, the possibility to

supply more tender beef cuts, and the opportunitgfter more variety and more choice to

consumers.

Participants tended to accept muscle profiling eatbasily primarily because of its non-
invasive naturel don’t have any objections, since the meat is n@nipulated” (German
man, 51 years). Muscle profiling was understoodmaoptimised version of earlier cutting
techniques!lt means instead of slicing off traditional, thaart of the cow is nhow known as
the best beef; they can actually say this is tret bi of the cow. You know, that far, that is
where the good meat is. And they can just take affat (British man, 30 years). Muscle
profiling techniques were considered as an accéptahy to enhance the tenderness and
guality of the beef cutsilt's more and more accurate, a more precise clésation which
means that it's not some butcher going yes thithis bit and goes for such use, this is
another bit that can go for another use .(British man, 30 years). The participants felt
confident that by using muscle profiling techniguiee industry will be able to select the best
beef cuts and that the beef industry is trying novjgle the best possible cuts to the market:
“They take care to give us the begBpanish woman, 28 years). The issue of animdaveel
and ethics was also important here. Since musaélipg is performed on the carcass,
without involving any handling of the live anim#he animals are not harmed by this practice
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and optimal use of the carcass can be achié#esigood for the cow too”(French man, 34
years).

The discussions evinced that consumers expectecksiodting beef cuts to better meet their
demand. Most participants stated to appreciate nemeer beef cutsThe important thing is
that the muscle is not tough{Spanish man, 38 years) and expected muscle ipgofib
provide high quality, tender and healthy beef ctit$ie best parts of the cow in the best
way... the healthiest cuts{Spanish woman, 37 years). Consumers expectednthatle
profiling will allow the beef industry to meet tldemands of specific consumer segments
which have special interest in tender beef ctiibe elderly: they will exactly look for this
type of meat with guaranteed tenderne@&ench man, 58 years).

One of the other perceived advantages of muscli#ipgowas the greater consumer choice
between different beef cut$:or the same price per kilogramme, you have thparfunity to
take a leaner piece of meat, if you prefer thatilgViim other cases it is taken together, you
cannot separate it, you have to pay for the fad fken, at home, you may cut it off and throw
it away” (German woman, 45 years). Furthermore, the pdisgitio provide extra
information about beef cui§They can give us more information about the csiswe are
able to choose” Spanish woman, 28 years) and the prospect of besf cuts and recipes
(“Maybe we can begin to use them for other typegeoipes”, Spanish man, 38 years) were
attractive to consumers.

b. Perceived disadvantages

The perceived disadvantages of muscle profilingedtdy the focus group participants were
related to the (perceived) possibility for upgragdiow-quality beef, the risk for a too high
degree of tenderness standardisation, and pogsibeepremiums charged for the best quality
cuts.

Not all consumers liked the idea of low-quality bgetting the possibility to be upgraded by
the use of muscle profilindlt's just low-grade meat, trying to do it up atlié bit. You know,

if it's low grade, it is low grade. If you're trygqto respond it up a bit, then it doesn’t sound
too healthy anymore{(British woman, 38 years). The practice wss peextis a trick of the
beef industry to be able to sell also the low-gyabeef cuts?It is like putting old wine in
new bottles”(French man, 51 years). Therefore, some particgpassumed that upgraded
beef cuts will only be consumed by poorer peofiihe poor can only afford products
resulting from these bad trickgFrench man, 34 years).

Most participants in the focus groups appreciatendentender beef cuts, but hesitation was
expressed towards the idea of having all beef egtslly tender?l don’t long for making
everything uniform”(French man, 51 years). The less tender beef cets also fancied by
some participants and they do not want them topgesar or become unavailable in their
normal outlets. Furthermore, the experience of éemeks is perceived to be something
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subjective or persondlTenderness is something personal. (...) The qaess, what means
tender for him and what means tender for m@@&rman man, 44 years).

When the industry is able to offer cuts of highealgy, or a more varied quality offer owing
to the application of muscle profiling, a more diffntiated industry pricing system might
result. Importantly, most participants of the fogusups stated that they would not be willing
to pay a premium for beef that has simply been teupcofiled, since*beef is already
expensive”(Spanish woman, 48 years). Because of the asmoriaith low-quality beef,
consumers even suggested that the muscle profletdshould be less expensiv@/hen they
offer it to me in the supermarket, | prefer to mame Euro more and take the normal piece”
(German man, 51 years). Nevertheless, some pamispndicated that they would be willing
to pay a premium for the resulting higher-qualigeb cuts:“If | really see a difference,
maybe yes, we would consider paying mdigpanish woman, 37 years). Finally, consumers
also indicated concern for being faced with lowlgyaeef cuts and higher priceSfhey
will sell me beef cuts that otherwise would nosblel” (German man, 52 years) atigexpect
that we will have to pay more for thigSpanish woman, 48 years).

4.4.2. Beef eating-quality guarantee system

Throughout the focus group discussions, particpardicated to care a lot about beef eating
guality. They claimed to assess beef eating qualityed on various intrinsic and extrinsic
quality cues, although without ever being totallyres of their assessment during the
purchasing stage. Consequently, participants wakedato state what they think of a possible
eating-quality guarantee system. The perceivedradygas, disadvantages, requirements and
market differentiation potential based on a beé&hgaguality guarantee system are reported.

a. Perceived advantages

Guaranteed beef eating-quality was welcomed by rpasdicipants, yet more in the group
discussions held in France and Spain than in Gernaad the UK. The demand for beef
products with guaranteed eating quality was stayg clearly by one of the participants:
“The problem is to find good meat, in fact. There ao many bad meats that are sold in big
market places, so that | look for the good meatahee the bad meat is hard to chew and
digest” (French man, 35 years). Especially the idea ofséem to guarantee the tenderness
was appreciated by the focus group participdidecause when a piece is tender, well, we
are pleased, we appreciate ifFrench woman, 43 years). In addition, some ppeids
stated that it would also be a useful system fatiqdar consumer segments, including
consumers who cannot read, who cannot evaluate dpesdity at all because of lack of
awareness and expertise, or who usually do nogafiagtion to information about the quality
of the product because of indifference or ignorance

Although the idea of a beef eating-quality guaransystem was welcomed by most
participants, people acknowledged that they alragysome existing extrinsic quality cues
in order to assess the eating quality of beef prtsduncluding price and brand®rice
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nowadays acts like the star system; the more exgertbe better you can expect the beef to
be” (Spanish man, 47 years) atidou have got that like you say, they are almostdgd
already. If you buy Tesco’s value or if you buynShury’s, you know, “Taste the
Difference”, there is your grading, you know whatyare going to get. You are going to get
a bit of old leather or you are going to get a dacpiece. Kind of what it is rated for us, it's
not A to B but you know, you go in, you see thatfsser and that's a quid like you said,
which one is the nicer meat{British men, 21 and 43 years). A system that ey
guaranteed beef eating quality was considered tat least as good and more convenient as
compared to the criteria that are used to signatailvbeef quality nowadays.

b. Perceived disadvantages

The German and British focus group participantsregketo be more sceptical towards a beef
eating-quality guarantee system. They acknowledbatithey do not believe in a uniform
system to assess overall meat qualifhey could have some sort of scale you know, B to
or whatever how great the meat is. But apart frbat tyou are not really sure, unless you are
picking up the meat and looking at the pack and ai@ureading to find this cow was kept in
this farm. There is probably no real way of scalmgv good your meat is(British man, 21
years).

Besides scepticism related to the practical imptgateon and feasibility, other perceived
disadvantages of a beef eating-quality guarantstesywere related to the quality of the beef
in the lowest categories, the system’s implememnatiosts and who is going to account for
these, the risk for information overload and th@amance of personal cooking practices. A
major concern expressed by the focus group paattsp regarding the proposed eating-
guality guarantee system was that the lowest categavere perceived as problematic,
because of the discriminatory nature of the syst&hen a product has only one star,
consumers expected it to be ‘less tender’, ‘a badeh ‘maybe from another country, further
away’, and ‘from a malnourished cow, or artificiafattened up’. These concerns led to some
ethical concerns, especially among the French fenf@tus group participants, because
poorer consumers were expected to be only ableutp beef with a quality that is
unacceptably low!lt is terrible for those who don’'t have the mean@rench woman, 43
years). This discrimination between consumers waeaed to end irffa world with two
speeds”(French woman, 58 years).

Some participants also stated a general concerat dbe implementation of a sophisticated
guarantee system in terms of costs. They agred¢dhbapplication of all controls for each
product would raise costs tremendously, what finalbuld need to be added on the end
product’s price at retail level. Furthermore, ardiidnal eating-quality rating system can
possibly overload consumers with information arngtrdict them®So if you are buying a cut
you can see what it looks like, even if it is tlglowcling film the wrapping stuff. You know,
putting a five star rating | think is overkill, sag this comes from Devon, not Cornwall”
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(British man, 35 years). Participants expressedtioabout the actual usefulness of this extra
quality information. Another concern was related ttke measurement of beef quality.
Participants of the focus groups finally emphasisieel importance of personal cooking
practices for beef tendernes&very cook may burn the best rump steak once whde”
(German woman, 27 years). The question arose whetteecooked quality guaranteed beef
would remain tender.

c. Required characteristics of an eating-quality guaiee system

Focus group participants expressed various suggesibout how a beef quality guarantee
system should look like, and how its advantageaulshbe communicated. These can be
briefly summarised as: keep it simple, provide aat information, and have the system
monitored by an independent organisation.

Participants expected a beef eating-quality guaeasystem to be as simple as possible. It
should be easy to recognise and to interpret, astlauld contain simple information. The
provided information should allow consumers to lgadifferentiate between beef cuts or
products. Generally, a system with stars would fg@eciated:It’s like the hotels, it's good
and working fine” (French woman, 20 years). A scheme with traffhis or colours was
mentioned to be potentially useful as wélEverybody knows that silver is the colour for
Light Coke. It is fast and effective(Spanish woman, 48 years). Several focus group
participants said that additional information would needed:‘When I'm looking for a
traditional Spanish meat product I'd like to havé&-atar, but it is also important to trade-off
with the price and the origin{Spanish man, 38 years). For those consumersputdanot
make a lot of sense to see only the stars withoyfarther information such as origin, price,
control, producer, breeding practices, processingthod or additives. In particular,
information about genetic modification was asked f&nd if it's genetically modified, say
that it has been genetically modifiedBritish woman, 41 years). British focus group
participants placed responsibility for regulatingeef eating-quality guarantee system on the
government, and did not like the idea to let istieom private initiatives only. In addition,
participants suggested that this system could @eimented primarily and preferably on a
regional basis and as a result, it would becomesrafiicient.

The group of German beef consumers expected angeatiality guarantee system that is

mainly managed and performed by producers, butséede monitored by independent

institutions — otherwisé'they mark everything green(German man, 41 years). Those

institutions were also considered to be necessaryfroducing a standardised system shared
and supported by all actors. The concept of seitrob was discussed in this focus group,

referring to single or grouped producers who putggh quality standards and offer reputable

products already at the present moment.

69



4.4.3. Differences between groups

a. Muscle profiling

Men and women expected different beneficial outcritem muscle profiling. The male
participants focussed more on the possibility ofitig more tender beef thanks to muscle
profiling. Unlike the men, women focussed more an They especially liked the possibility
of having leaner beef cuts. Nevertheless, some woangued that fat is important for the
taste of beef!l don’'t want the beef to be completely lean siriceiill lose taste” (German
woman, 47 years).

Furthermore, men and women think of diverging nepartunities. Men gave a thought on
convenience matters, suggesting that muscle prgfdould facilitate cooking practiceéshe
idea of shorter cooking times is not uninterestin@erman man, 49 years). The female
participants believed that muscle profiling couklghthem during their purchasing decision
by providing extra information and facilitating carmer choice?At least they can provide
information that enables us to choos€¢Spanish woman, 48 years). Although muscle
profiling was discussed before explicitly talkindgoait the provision of eating-quality
guarantee, one male participant spontaneously stegy¢hat muscle profiling could be used
for a beef eating-quality guarantee systélinwould make the grading of the beef better as
compared to what we have nowaday8ritish man, 21 years). No apparent differencges i
opinions about muscle profiling were observed fiffecent age groups and for consumers
with dominant real versus hidden beef consumptiodes.

b. Beef eating-quality guarantee

Men and women participating in the focus groupkelin different ways about the eating-
quality guarantee. The male participants were feiogson the idea of tenderness. They
discussed whether tenderness is a good indicataguefity: “After all, who speaks of
tenderness only. | wouldn’t say that. Quality meaxisemely good. It has to do with taste as
well” (French man, 44 years) and whether tendernesbearbjectively evaluatedis it
measurable? Can it be measured on the animal ocas® whether the meat will be tender?
That would surprise me(German man, 29 years). In particular the German oonsidered it
more or less evident that a guarantee is refetdrige possibility to return beef cuts which do
not meet the standard<€Can | bring it back, then?”(German man, 41 years)he question

is, how long the guarantee lasts, if | buy be@erman man, 45 years). Women related the
idea of an eating-quality guarantee more to treesttainty, reassurance and positive feelings
when purchasing the product.

Young participants did not express a need for aufdit information relating to a beef eating-
guality guarantee, since they felt faced with gonmation overload already. In their opinion,
consumers were rather paying attention to prices laands. An eating-quality guarantee
might not bring a lot of extra perceived value foe younger consumerdf you feel like
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eating good, you will take the good meat. Whethkas one star or five, | think you just take
the good one based on the prigg?rench man, 24 years). The content analysis dideveal
divergent opinions about the eating-quality guaansystem between the real and hidden
beef consumers.

One specific group of participants attracted thergion during the analyses. The young
French women (all predominantly hidden beef consajnbad a distinct opinion on the
content of an eating-quality guarantee. They wheednly participants who suggested that
such a guarantee could be related to other things tenderness, like texture, absence of
additives or improved healthines'Stars can mean that it is better for the body,teefor
your health, on top of being more tendgfPrench woman, 20 years) or alsé star for
products that should be consumed more quickiyeénch woman, 28 years).

Table 4.1 provides an overview of the insights wiatd from the focus group discussions in
terms of participants’ reactions towards beef mugebfiling and the introduction of a beef
eating-quality guarantee, as these were discuasie iprevious sections.

Table 4.1: Insights related to focus group partanps’ reactions towards beef muscle profiling armek t
introduction of a beef eating-quality guarantee

Muscle profiling

Perceived advantages Perceived disadvantages

* Non-invasive methods e Concerns about the upgrading of

» Possibility to supply more tender, low-quality beef
more convenient (males*) and/or ¢ Too high degree of tenderness
leaner (females*) beef cuts standardisation

« Offer more variety, new recipes and>  Price premium / Who pays?
more choice

Eating-quality guarantee
Perceived advantages Perceived disadvantages tBtipes

* Meeting a perceived need for tendes Concerns about feasibility and Keep it simple

beef (males*) practical implementation e Provide accurate
e Ideal for consumers who face . Questions about the lowest information

difficulties when evaluating beef quality grade e Independent party

quality during purchase (females*) Implementation costs / who pays? monitoring
+ Atleast as ‘good’ as existing beef Risk of information overload

quality signals (young*)

. Role of personal cooking
practices

*Indications between brackets signal a strongenigi not exclusive mention by particular consunteugs
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4.5. Conclusions

Meat tenderness is a complex function of produc¢timocessing and meat preparation. A
guarantee for tenderness, which can act as amsixtrguality information cue can only be
given if all the factors affecting tenderness avatmwlled along the meat production chain.
The insights from this qualitative exploratory studdicate that both muscle profiling and a
beef eating-quality guarantee system were relatmell, but not unconditionally accepted by
the European beef consumers who participated snghidy. The possibility to offer highly

precise cuts of different guaranteed eating quatitgonsumers might give the industry an
opportunity to also provide a more differentiatattipg system corresponding to relevant
attributes of quality, most notably tendernesssTay, prevalent additional willingness-to-
pay for more exclusive cuts could be gained by €tljg marketing strategies to different
target segments. It should be noted though thaftabes group participants reported some
willingness-to-pay only if the system manages tdivde upon its promises, not for the

establishment of the system as such.

The conclusions from this study are based on fagasp discussions involving only a low
number of individual beef consumers. Although thelg covers four European countries, it
should be noted that the samples are not repreésentand therefore, findings are only
exploratory and descriptive in nature. Since thdi@pants in the focus group discussions
were relatively heavy beef consumers, this studgsdmt identify opinions and perceptions of
low and non-beef consumers. Based on the insigtus fthis study, several research
propositions dealing with consumer reactions tof eading-quality guarantees can be set
forth. First, based on the observed gender diffszenit is expected that men will focus more
on the benefit of guaranteed tenderness, whereasewaonight more focus on the overall
product quality, including e.g. fat content on top tenderness, and on the benefit of
convenience for product selection during the puwstiltastage. Second, with respect to age
differences, young consumers are expected to = ifderested in a beef eating-quality
guarantee. Potential reasons to be further inwasiily might stem from their lower
involvement with beef purchasing and lower exparewith variable beef eating quality.
Third, although cross-country differences are reny\straightforward from the focus group
studies, the concept of an eating-quality guarahteas more welcomed by participants in
France and Spain than in Germany and the UK. Ryrthwas noticed that the French female
group stood out as being focused more on benelidéed to overall beef quality rather than
tenderness alone. One must keep in mind that cgakiethods depend largely on cultural
habits and ways of life which differ between coig#r It means that tenderness is not the
same concept and depends on the country (as welhake individual), which has also
clearly been reflected by consumers in the diffefecus groups. Any quality grading scheme
must take into account this variability of habiGlearly, cross-cultural differences in
consumer reactions to an eating-quality guaramebdef merit further investigation. Last but
not least, since eating quality is a typical exgece quality, consumer reactions to an eating-
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quality guarantee for beef are likely to differrirxdhe existing production- or process-related
guarantees that concentrate mostly on credencéyguaince eating quality can be readily
experienced during consumption, it can be expettatl consumer reactions in terms of
satisfaction/dissatisfaction, trust, repeat purehasd future label use will be quite direct and
overt in the market place. Studies that monitohsigactions, both from an attitudinal and
behavioural, including sensory perspective, as agllialidation of this study’s exploratory
findings through quantitative cross-cultural stsdiee recommended.

The insights obtained from the focus group disarssiare promising and indicate good
opportunities for the development and benchmarlofga beef eating-quality guarantee
system in Europe. This chapter has identified athges, disadvantages, information
requirements and market differentiation potentaddal on muscle profiling and eating-quality
guarantee levels. Such insights are crucial farrutmarket introduction and the development
of beef marketing and communication strategiesaAdncrease in consumers’ satisfaction
with beef products could lead to higher consumptiates, the introduction of an eating-
quality guarantee system that takes into accoumswoer preferences and expectations can
contribute to further market development and imprtbeompetitiveness of the European beef
industry.
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Part II Consumer perceptions and acceptance of beef
technologies

Part Il of this doctoral dissertation deals witle thecond research objective, investigating
consumer acceptance of beef technologies. Therobsamework indicated that consumer
awareness about their application can have a dinggact on the expected quality of the
product. Part Il investigates consumer acceptahbeef technologies at four different stages
of the beef chain: primary production, slaughterip@cessing and packaging.
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Chapter 5 explores European consumers’ acceptahca wariety of beef processing
technologies: marinating by injection, marinating fubmerging, nutritional enhancement
and restructuring through enzyme binding, shock evereatment and thermal processing.
Perceived advantages and disadvantages of thesesphog technologies were explored in
focus group discussions (Study 1). To provide moosclusive results on consumer
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acceptance of beef technologies, a quantitativéodelogy was used. Study 2 (n=2,250) has
included technologies that are applied at differstages of the beef chain (primary
production, slaughtering, processing and packagwigh the purpose of enhancing beef
safety, which is an essential part of beef qualiyropean consumer acceptance of beef
technologies to improve beef safety at the firsegehkey stages of the beef chain (primary
production, slaughtering and processing) has beeestigated in Chapter 6 while the
acceptance of packaging technologies was lookednatChapter 7. Beef packaging
technologies were included, as possibly having stipe impact on beef safety, because the
results in Part | suggested that beef packagiranigxtrinsic cue for beef quality, and that
packaged beef might be considered as less safiesstlealthy than unpackaged beef.
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Chapter 5: Consumers’ acceptance of beef processing
technologies

This chapter is based on: de Barcellos, M.D., Kijgl®©., Grunert, K.G., Van Wezemael, L.,

Perez-Cueto, F., Ueland, @. and Verbeke, W. (20EQ)opean consumers’ acceptance of
beef processing technologies: a focus group studyvative Food Science & Emerging

Technologiesll (4), 721-732.

Abstract

The use of new technologies in beef productionrehaiay affect consumers’ opinion of meat
products. A qualitative study was performed to stigate consumers’ acceptance of seven
beef processing technologies: marinating by inpeciiming for increased 1) healthiness; 2)
safety; and 3) eating quality; 4) marinating byrselging aiming for increased eating quality;
5) nutritional enhancement and restructuring thhowenzyme binding; 6) shock wave
treatment and 7) thermal processing. In total, @4lta participated in eight focus groups in
Spain, France, Germany and the UK. Results sugfestelationship between acceptance of
new beef products, technology familiarity and pereeé risks related to its application.
Excessive manipulation and fear of moving away froratural’ beef were considered
negative outcomes of technological innovations. fBpeocessing technologies were
predominantly perceived as valuable options forveorence shoppers and less demanding
consumers. Overall, respondents supported the @aweint of “non invasive” technologies
that were able to provide more healthiness aneibetiting quality. Excessive intervention in
meat production chains was severely criticised padicipants expressed their longing to
keep beef processing “simple and natural”.
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5.1. Introduction

New technologies have been continuously developet implemented in the food chain,
promising more efficient production and better gyafor consumers. By definition,
technology presupposes the application of scieritiiowledge to solve practical and societal
problems. Nevertheless, although Europeans argabneptimistic about the contribution of
technology to their quality of life, they have bemore sceptical about new technologies in
the food sector, often due to social, ethical amdrenmental concerns — especially when it
comes to biotechnologies in the agricultural (gyesector, such as the use of genetically
modified organisms (GMO) in food (Gaskell et alQ0B). Also other modern processing
technologies, like high pressure processing orgouslectric fields, might face consumer
resistance (Nielseet al., 2009).

Recent European studies (Siegrist al.,, 2008) investigated the acceptance of
nanotechnologies and confirm that even new teclymdowith clear health benefits may not
be appealing to all consumers, mainly due to dffeperceptions of the concept of benefit.
Similarly, studies of consumer attitudes towards @ Rave previously found that consumer
acceptance depends on whether consumers perceivdenefits associated with the product
(Frewer et al., 1997; Frewer et al., 1996). Intiengd/, new food technologies are of
increasing importance but not a lot of researchideesn conducted into how people react to
these technologies (Tenbi@t al., 2008). According to Siegrist (2008) there hardly any
discussions about high pressure processing, fompbea and for other food technologies
public acceptance is still an open question.

New food products are continuously launched ineasmgly competitive markets. However,
a failure rate above 60% is reported for the foedi@ (Costa & Jongen, 2006; Grunert &
Valli, 2001), and only few new products survivethe long term. Consumer acceptance is the
key success factor for a product to survive onritail shelves. As Bruhn (2007) notes,
consumers do not ask for new technologies, ratter $eek products with specific benefits of
personal relevance. Understanding how consumeceiperand form attitudes with regard to
new processing technologies is therefore of utnmogiortance for innovation in the food
chain, since consumer acceptance is crucial taévelopment of successful food products
(MacFie, 2007).

When evaluating food products and making purchasesibns, consumers use a broad range
of criteria, such as price, sensory attributes éapgnce, texture, flavour and odour), health
considerations, convenience, and lately also thg Wwew a product is produced and
processed, including its technological, ethical aadial implications (Krystallis et al., 2009;
Siegrist, 2008; Grunert, 2005; Grunert et al., 2004 the latter context, the specific
technology used can have an impact on consumesaduaion and choice. Especially, the
application of modern technologies for developireyvnfood products can create concern
among consumers, since the general public is raaglgre or informed of processing
technologies and their potential consequences (Bra@07; Cox et al., 2007). Benefits and
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risks associated with a new technology may simgyubknown to consumers. Consumers
who are sceptical of technological progress in fpoaduction are likely to prefer a no- or

low-technology approach (that is, a technology tthe¢s not involve highly advanced or

specialised systems or devices), looking for heattth environmental sustainability (Williams

& Hammitt, 2001). Others will be more open to inaten and believe that new technologies
may reduce risks or provide benefits that wereawailable before (Bruhn, 2007).

Meat in general and beef in particular are an dppgand relevant case for studying
consumer acceptance of new processing technolaieésthis for at least two reasons. First,
the meat industry has been named to be among #isé ilnovative of the food industry,
especially as compared to the drinks and dairystraes, for example (Grunert et al., 2004).
Second, the meat and beef industry have been $ubjeseveral consecutive safety crises,
with the BSE-crisis constituting a landmark thatroduced some dramatic changes in the
chain, notably relating to quality controls, traogity and labelling (Verbeke, 2001b). The
crises have left an inheritance of suspicion amgilance among a substantial share of
European meat consumers (Verbeke & Vackier, 208dhce, meat and beef consumers are
likely to be not very familiar with innovations améw processing technologies, but also to be
highly vigilant and sceptical towards the acceptaottnew beef products and the application
of new beef processing technologies. Altogethes, tiekes attitudes towards beef processing
technologies particularly relevant to investigatethe early stages of these technologies’
developments.

The aim of this chapter is to investigate Europeamsumers’ acceptance or rejection of beef
processing technologies, exploring consumer atgugerceived advantages and perceived
disadvantages. It also explores whether the selessteen new processing technologies could
satisfy participants’ demands for convenience, theaating quality and food safety while
adding value to beef products. An inventory of theceptability of beef processing
technologies is provided as a tool to guide proeegkproduct innovation in the beef chain,
contributing to increase its competitiveness.

5.2. Conceptual framework

Attitudes have several functions: they can guidegmion and influence behaviour (Ajzen,
1991; Ajzen & Fishbein, 1980). In general, literat(Nielsen et al., 2009; Sgndergaard et al.,
2005; Scholderer & Frewer, 2003) suggests two viays attitudes can be formed: bottom-up
and top-down. Bottom-up attitude formation implikat the attitude towards an object — here,
new beef processing technologies — is formed basdde individual’s knowledge about such
technologies. Formation of beliefs is then basedhentechnology’s perceived positive and
negative characteristics. The resulting attitudesventually the weighted average of the
evaluation of perceived risks and benefits (seeAttieude Theory of Fishbein, 1963). In the
top-down framework, specific attitudes are beliet@de embedded in a system of general
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attitudes and values. The idea is to preserve \hkriative tendency of higher-order or more
general attitudes (for example Rokeach, 1968; K80). Hence, attitudes towards new beef
processing technologies may be inferred from génattdudes towards technology. For

instance, previous studies on consumer attitudendbon towards food processing

technologies suggest that general socio-politidsitudes, like attitude towards nature,

environment, and technologies generally play anontgmt role in shaping consumers’

attitudes towards new processing technologies ¢Mielet al., 2009; Scholderer, 2005;
Segndergaard et al., 2005; Scholderer et al., 2000).

Nielsen et al. (2009) indicate that attitude forimratcan be ideally studied in a focus group
setting, since respondents are then motivatedrto feew attitudes because of the interaction
with other participants and external stimulatiorthwnew information on attitude objects.

Participants will be naturally inclined to reactrtew information throughout the verbalisation
of their thought processes.

5.3. Methodology

5.3.1. Data collection

Eight focus groups were conducted in the capiti¢<iof France, Germany, Spain, and the
United Kingdom during May 2008. In each countryptgroup discussions with seven to nine
participants each were performed, being one conthbosevomen and another one of men.

All participants were beef consumers. The topicdguof the focus group discussion is

included in Appendix I. Procedures for conductihg focus groups and the content analysis
have been described in 1.5.1.

This chapter reports the results related to thé giathe focus group discussions in which
consumers’ attitudes towards beef processing tdéobms were explored. Focus group
participants performed three tasks. First, pardictp were asked to state free associations and
thoughts about beef and beef products. The aimtovassess (1) participants’ familiarity and
their attitudes towards beef. Second, participamtse asked to state their general beliefs
about beef technologies. Moderators were instruttiestiart the discussion with the following
definition of beef processing technologiesofnething that you do to the meat in order to
obtain something (e.g. packaging, more health, fagslonger expiration dates, flavours,
tenderness, efd. Participants were then asked to write down eple and aspects of beef
processing technologies they could recall spontasigo(based on their knowledge). The
objective here was to investigate (2) participamsiovativeness, food neophobia and risk
aversion towards technology. Thirdly, each partoip discussed the (3) acceptance or
rejection of selected beef processing technolodiéier discussing the pros and cons of each
one, they were asked to classify them into prefefeecepted), neutral or ambivalent and
rejected (not accepted) categories. These sevehnddogy concepts’ were developed in
collaboration with participating researchers frohe tnatural sciences (meat science and
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technology) components of the ProSafeBeef projddes & Caswell, 2008). The proposed
technologies are scientifically validated (Diario @hef, 2009; Moloney et al., 2008; Brooks,
2007; Moeller et al., 1999) and they are eitherelidapplied and marketed, or currently
under the investigative scope of researchers iptbect. A detailed description of the seven
technologies is presented below.

5.3.2. Categorisation of new beef processing tecHogies

The selected seven new beef processing technolaggesategorised in this section according
to their expected benefits. First, three beef msicg technologies aiming for improved
eating quality (namely tenderness) are presentdlbwied by two technologies aiming for
improved healthiness. Finally, we present two tedbgies aiming for improved safety.

a. Beef processing technologies aiming for improvddhgajuality

Marinating by submerging for improved eating quabty tenderising low-grade beef: This

technology was described as diffusion of componésush as seasonings, salt and oil) into
the surface of meat. Marinating by submerging i® @i the oldest methods known to

preserve food. Pre-historical registers indicasg tharinating was applied as a tentative to
keep food protected and to avoid seasonal shor{@jaso do Chef, 2009). Up-to-date it is

mainly used in the meat sector for making beef @erahd it is being adopted by industry,

restaurants, as well as consumers to give maatsfeatures (for instance, adding exotic
seasonings to beef). This technology opens posgbifor better utilisation and valorisation

of raw materials (such as lower-grade beef), aa &r the development of a wider variety of
fresh muscle products.

Marinating by injection for improved eating quallty infusing water soluble components for
improved tenderness and tastier beef: It is desdrds penetration of mainly water-soluble
components (such as vitamins from the B-complex atainin C, mineral salts and fibres
that are able to dissolve in water) into the meaicture. The injection of the marinade allows
a more rapid diffusion of the marinade components the muscles and results in a faster
decrease in mechanical strength and increase demteess (Brooks, 2007).

Shock wave treatment to tenderise less tenderdugef{usually lower-grade beef): The use of
‘shock waves’ or ‘hydrodynamic/hydrodyne presswuacpssing’ (HDP) to tenderise meat has
been in practice since the late 1990s (Moelled.etl899; Berry et al., 1997; Solomon et al.,
1997). Podolalet al.(2006) referred to this technology as an emergiog-thermal process
that has been extensively studied at the Food Tdagy and Safety Laboratory (Beltsville,
MD) for improving meat tenderness (Solomon, 199%8)P uses a small amount of a high-
energy explosive to generate a supersonic-hydradignshock wave (Solomoet al., 1997)
that moves through objects submerged in a watedfilreatment unit. Because meat is a
close acoustical match to water, these shock waeess through the meat causing
microscopic tearing in the myofibril structure bktmuscle with instantaneous effects on the
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tenderness. The mechanical force of the shock wthasproduce tenderisation may also
cause mechanical stress on bacteria and haveexibalzl effect (Podolakt al., 2006).

b. Beef processing technologies aiming for improveathaess

Marinating by injection for improved healthiness injusing components such as omega-3
fatty acids: The injection of healthy componentshsas omega-3 fatty acids aims to enhance
the concentrations in beef of those fatty acids #ina considered beneficial for human health,
without causing a detrimental effect on the appeagashelf-life or eating quality of the beef
(Moloney et al., 2008). There is accumulating evidence efithportance of long-chain n-3
(omega-3) polyunsaturated fatty acids (PUFAs) f@aman health and cardiovascular disease
prevention (notably, reductions in blood pressune Ialood triacylglycerol levels according to
SACN/COT (2004)).

Nutritional enhancement and restructuring througizyee binding; beef nutritionally
enhanced and restructured with enzymes after renodvexcess fat and connective tissues:
Nutritional enhancement takes place when speaioponents of meat products are removed
and/or replaced by other components that give tbdygt a better nutritional profile, or when
additional healthy components are added. Examples tamming and reforming or
restructuring using enzyme-binding technologies, itiiroduction of new healthy ingredients
like dietary fibre obtained from wheat, antioxidafitom vegetables or fruits (McDonagh
al., 2004), or encapsulated long-chain polyuns&tdrdatty acids (such as omega-3 fatty
acids) in sausages or burgers (Norelval., 2007).

c. Beef processing technologies aiming for improvddtga

Marinating by injection for improved safety by isfng water soluble components to increase
protection against microorganisms: For intact meistdods of different qualities, the
marinating by injection technology (whether it gpded to surfaces or to internal parts of the
product) can be an effective method for improvimgportant quality attributes such as
microbial shelf-life and oxidative stability, as Mves for improving sensory properties
(Brooks, 2007).

Thermal processing, for example, by using inframadiation or microwaves for the
production of semi-finished beef products for betmrotection and more convenient
preparation: Thermal processing of beef is knowarasffective way to eliminate pathogenic
bacteria. It is also of crucial importance to obtgiood eating quality. Different thermal
processes are applied on different kinds of meairder to optimise the end quality. Heat
treatment in combination with marinades, for examphn also have beneficial effects on the
eating quality as well as health properties. Dugnidjing/barbecuing so-called heterocyclic
aromatic amines (HAAs) might be formed. These campis have been associated to certain
types of cancers; hence development of heat tredtprecesses to reduce the formation of
HAAs is important for public health. New technolegiusing steam or infrared heating in the
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production process can be one solution to proveléeb and healthier beef products (Orta-
Ramirez & Smith, 2002).

5.3.3. Questionnaire

Participants completed a short questionnaire befbee focus group discussions started,
including socio-demographic characteristics (agendgr, marital status, household
composition) and attitudes towards new food pragluehd technologies. The used
questionnaires and measurement scales have besenfa@ in 2.2.2 and are available in
Appendix 1. No major differences amongst the ggpants’ background attitudinal profiles

were found, signalling that the samples recruitedcuite comparable across countries. Any
between-country differences in the acceptance ef picessing technologies are likely to be
due to cross-cultural differences rather than wividual differences between the people
involved in the respective group discussions.

To conclude, semantic-differential questions itigaging participants’ liking, perceived
healthiness, safety and nutritional aspects of salected beef technologies were included in
order to get insights into consumers’ individuaimpns before these were affected by the
group discussion process. Participants were adkedt:a(a) marinating beef by submerging —
included as a technology that is less invasive,ilfam (b) marinating beef by injection —
included as a technology that is more invasivehg@es unknown to most participants; (c)
nutritional enhancement of beef (with omega-3 faitids - a familiar term) and finally they
were asked about (d) one technology aiming foreiased shelf-life — where less familiar
terms were included, such as ‘microbes’ or ‘enzymé&be data from the quantitative
questionnaire were analysed with SPSS 16.0.

5.3.4. Content analyses

Two groups of content analyses were performedt, Fsmntent analyses were performed for
each technology separately (including all focus ugroparticipants), which enabled
summarising European consumers’ opinions and pgocep about the discussed beef
processing technologies. Second, content analyses performed in order to consider to
what extent the participants’ statements during dmgcussions corresponded with their
answers given in the quantitative questionnaire.

5.4. Results

In the following section, the main findings of batihe quantitative questionnaire and the
focus group discussions are reported. First, ppatits’ aggregated profile based on the
questionnaire (section 5.4.1.) is presented, falbwy their attitudes towards and familiarity
with beef (5.4.2) and their attitudes towards bpedcessing technologies (5.4.3). The
acceptance of selected beef processing technologyiteen reported (5.4.4) and finally, a
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combined analysis investigating the corresponddmetveen qualitative and quantitative
results is presented (5.4.5).

5.4.1. Questionnaire data analysis
Table 5.1 shows the participants’ scores that al@ed beef processing technologies with
respect to their liking and opinion about healtegesafety and nutrition.

Table 5.1: Opinions related to beef technologi¢ad$ 1, n=65)

Mean SD Median P25 P75
Marinating beef by submerging
- Dislike/Like 4.5 1.7 5.0 4.0 6.0
- Unhealthy/Healthy 4.2 1.4 4.0 4.0 5.0
- Unsafe/Safe 4.3 1.6 4.0 4.0 6.0
- Not nutritious/Nutritious 4.6 15 5.0 4.0 6.0
Marinating beef by injection
- Dislike/Like 2.8 15 3.0 1.0 4.0
- Unhealthy/Healthy 3.1 1.3 3.0 2.0 4.0
- Unsafe/Safe 2.9 1.4 3.0 2.0 4.0
- Not nutritious/Nutritious 3.3 1.3 4.0 2.0 4.0
Nutritionally enhanced beef with Omega-3
- Dislike/Like 3.8 1.6 4.0 25 5.0
- Unhealthy/Healthy 4.2 1.6 4.0 3.0 5.5
- Unsafe/Safe 3.8 15 4.0 25 5.0
- Not nutritious/Nutritious 4.1 15 4.0 3.0 6.0
Adding microbes or enzymes to protect beef againspoilage
- Dislike/Like 2.5 1.4 2.0 1.0 35
- Unhealthy/Healthy 2.6 15 3.0 1.0 4.0
- Unsafe/Safe 2.7 15 2.0 1.0 4.0
- Not nutritious/Nutritious 3.0 1.6 3.0 2.0 4.0

Measured by seven-point scales where 1 represhatqi¢gative end, and 7 the positive end of theescal
Reliability of the scales (Cronbach’s alpha): Mating by submerging = 0.90, Marinating by injectior®.92,
Nutritional enhancement = 0.93, Adding microbesmmzymes = 0.94

Overall, results suggested that marinating beetddymerging and nutritionally enhancing
beef (with omega-3 fatty acids), that is procesgaish tend to be more familiar to consumers
were the only accepted technologies (mean valuegeaB.5 on all items). Both technologies
were better evaluated in terms of liking, healtefmesafety and nutrition compared to the
other technologies. Marinating beef by injectiord @uding microbes or enzymes to protect
beef against spoilage were rather rejected (meduewvabelow 3.5) by the focus group
participants, who reported to dislike it for beiegnsidered unhealthy, unsafe and not
nutritious.

5.4.2. Participants’ familiarity and attitudes towards beef
All participants were familiar with beef productsida mentioned their most commonly
consumed ones: steaksyrgers, fillets and beef chops. Intrinsic quaktyes (colour) and
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extrinsic quality cues (such as Protected Denonanaif Origin or other quality labels) were
described as important characteristics that signaé$ quality to consumers. The important
place of beef in the diet was also mentioned. Ahivedfare, high prices and past food scares
like BSE (Bovine Spongiform Encephalopathy) weratest as negative associations.
Nevertheless, positive associations and positiveidés towards beef were dominant.

Beef was considered as food that provides pleasnce enjoyment, as expressed by the
statement: When | think about beef, | think about eating weRurthermore, an association
between living an active life, being sportive aratiregy beef was made. The product was
considered very important in regard to the paréioig’ diet. A general belief about beef being
“a good source of proteins*indispensabléand “traditional food” was common among the
participants. Beef was additionally considered danailiar (“basic’) and healthful product
(giving “strength/poweé?. The image of & cow with a daisy’reflected the emotional and
bucolic thoughts of the participants.

Associations with specific occasions (lunch, badeecgarden party and holiday), product
types (steak, stew and hamburger), beef qualiti@ss{stency and structure, unique taste) and
countries (Argentina) were elicited. Beef was dlaed with “open fields”and “farm-like
situations.

Scepticism about processed beef was manifested fearaof a severe loss of nutrients,
especially because some patrticipants believed‘tit@mones are injected into beef cattle to
allow rapid growth and fattening, ending up withopauality beef that retains more water
and makes it unhealthy and less nutrient dend&gative aspects were also reported with
perceived changes in taste during the last dedadmrding to some participantbéef has
become less tastefudnd “there is more dissatisfaction now than ten yearg’.agrice was
mentioned as well by one of the participafits:a short time, it became very expensive to get
good beet

Another link was made to media reporting, includihg BSE incidents and recurring rancid
meat scandals throughout Europe. When one panicipssociated beef with the animal
disease BSE, it resulted in a subsequent discusdiont respective effects in consumption
behaviour because of past scandals. Almost allggzanhts reported thatohe hardly thinks
spontaneously about it anyméréndicating that the trust in beef safety wasestablished to

a certain extent.

Other negative associations were made betweenabpeefast food beef burgers and the high

price of the product at the retail level. Howewuérs last aspect was not always mentioned in

a negative way. According to the participants,g@ntay not act as an indicator of healthiness,
but it can signal the quality of beef, that is,ythelieve that the more expensive beef is the
better its quality is. If beef is too cheap, thesra chance that the use-by date is getting closer
to expiry, so it may be of lower valuéiVhat is cheap ends up being experisive
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5.4.3. Participants’ attitudes toward beef procesag technologies

Exploratory perceptions about new beef technologmsgealed interesting facets of the
respondents. A difference was detected betweenrgigmes. Young participants tended to be
more favourable towards beef processing technaogamhilst the older participants were
more inclined to traditional and natural produsten also seemed to be more traditional, less
open to innovative technologies, especially in Bphli spite of having reservations towards
the acceptance of new beef processing technologiesie participants believed that
technologies should be used to produce a better quality and thesal beef. The idea of
using technologies to tenderise beef and to imprsvitavour was accepted, although it was
less preferred thamatural’ beef (that is, as defined by participants in tbeus groups, beef
without any kind processing or additives, which vedso perceived as equivalent to fresh
beef).

Other participants associated new processing téotjies with the idea of someonméssing
with their food. Consequently, they were rather negative abowdf hechnologies and
exhibited signs of risk aversion in regard to thigiod habits and some degree of food
neophobia. Many admitted to havingety little knowledge about beef technologjiesd
were afraid of the potential negativehealth consequences of these technologies itotige
term. Interestingly, technologies in general wesbdved to play a positive role in the future,
but more for bthers” than oneself. Some other participants were nathgtant towards
technologies, but also preferred familiar processiebeef production and processing. For
example, a well-known process such as vacuum paukagas spontaneously elicited as
“preferred” by some participants when compared to technologibkh they were not
accustomed to (such as marinating by injection glmatk waves). Technologies were often
believed to be deceits: either mainly used raise the profits of the producers or used to
minimise the potential losses of the sellers amapshlike extended shelf-life and protection
against spoilage.

Additives were the main concern for some participand counteracted with any traditional
(and natural) way of producing beef - a continugusighlighted belief about new beef
technologies and barrier against the acceptancthef implementation. Spontaneously,
participants indicated thafrozen food eventually was the only processing technique that
“does not add anything artificial into the producidetherefore can be most easily accepited

5.4.4. Participants’ acceptance or rejection of setted beef processing technologies
For each of the proposed concepts, participantsudeés are presented as well as their view
on specific pros and cons.

a. Marinating

Marinating by injection aiming for improved healtbss (specifically by adding omega-3
fatty acids) was considered neutral for most ofghsgicipants. They were reluctant about the
“injection” part (perceived as too invasive and potentiaBityiin terms of safety and taste),
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but the information about adding healthy componamd enhanced nutritional value partly
compensated this aspect, leaving the participantswvalent about this specific application of
marinating methods. Omega-3 fatty acids are ingradialready known by most consumers
and are positively associated with health.

Marinating by injection aiming for improved eatiggality was equally not unconditionally
approved as well. It would be acceptable if it ainte improve tenderness and taste of beef
by using natural and so-callettdditional” additives (such as spices, salt, paprika, olive oi
or herbs). Perceived risks were reported as atrefaltering the flavour and the consistency
of the product through adding too much water, mgkime product spongier and tasteless.
Marinating by injection aiming for improved safety; the other hand, was strongly rejected
as illustrated by one participant’s statemeAnd we associate injections with ourselves don’t
we? Something not natural. When you think of adb&iof things being injected in and the
consequences... That just worries’nk¢ence, not only the injection itself was consatetoo
invasive, but the perceived risk of contaminaticesvdeterminant for its rejection. Since the
benefit of this marinade was to increase protedigainst microorganisms, aiming to prolong
shelf life, it was regarded as controversial antdtatally acceptable. Consumers believe that
the main beneficiary of the technology would beitigustry and retailers in whose interest it
might be to camouflagentgativé aspects of the quality of beef anextending the shelf-life
of beef that would otherwise be spoiled alreadyhe only accepted marinating technique
was submerging (the use of water or oil-based pforeimproved eating quality. Participants
were familiar with this procedure, although justticlg and seasoning (without submerging
the beef) was commented as the most natural anacuimnis technique. Apparently, the
cultural background of the participants influendbeéir attitude towards this technology.
Noticeable differences exist between European c@msntegarding their propensity to accept
and adopt innovations (Singh, 2006). In a recentlystSpanish consumers have shown a
propensity to be more neutral, keeping in mind libthadvantages and disadvantages of food
innovations (Guerreret al., 2009). In our study, Spanish consumerspgtcific, were more
friendly towards marinating by submerging, sinceytitonsidered it to betraditional” and
reminiscent of grandmother’s way of cookiig

Nevertheless, although the technology was congidemen-invasive (and therefore
acceptable), its use for improving or upgrading-ignade beef was considered misleading. In
this case, participants indicated that the prodinuld be sold ¢heapet and perhaps it
would be more suitable for consumewvath a small budgét

b. Nutritional enhancement and restructuring througizyane binding

The concept of nutritionally enhancing and restrting beef with enzymes after removal of
excess fat and connective tissues was rejecteddsy ofi the focus group participants. Even
though participants claimed to be partially fanmiligith the concept after the moderator
presented it, associating it with processed foat$ sas hamburgers, sausages and cooked
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ham, they were confused about the idea mikessing too muéhwith food. Nutritional
enhancement and restructuring soundsttlahgé and “science fiction-relatéd On the one
hand, some consumers considered the removal okfstive, as fat was considered to be the
essential carrier oftasté in meat and it was considered necessary to aicetiegree. On the
other hand, the removal of fat was also perceiveprovide more healthful products, and in
line with the trend towards healthy eating of modesnsumers.

c. Shock waves

Participants were unsure about the effects of shekes, and its acceptance was therefore
varying. The tenderising effects and hon-invasivé nature of the technology were
considered quite positive, but the absolute lackrmfwledge and the many doubts about the
technology had a significant negative impact oradseptance, due to the unknown risks it all
might represent. This result is in line with praygoresearch (Siegrist, 2008) indicating that
consumers have very limited knowledge of new teldgies. As a result, most are unable to
decide whether new foods produced by such techieslaaye associated with possible risks.
As it happened with marinating by submerging, eshanlow-grade beef was not considered
a “transparent” or reliable practice. Low-grade beef was chosemhia study as the raw
material for shockwave treatment and marinating dmpmerging in order to assess
participants’ acceptance of technologies that anm¢rease the eating quality of a processed
beef product that is traditionally not regardeceagemely valuable in the market. The fact of
referring to low-grade beef may indeed have ragepicion among participants, and it may
therefore have yielded a more negative picturetinglato these technologies. Tenderising
low-quality meat could provoke a negative impactconsumers’ confidence in beef quality,
that is, consumers would doubt the requadlity’ of the product if such a technology was
applied. Additionally, participants stated that lsysrocessing technology would only be
suitable for consumers with limited budget#t ¢hight be okay for others, but not for ‘e
and some associated it with a possible carcinogeskc

d. Thermal processing

The focus here was to investigate consumer acosptainthermal processes of semi-finished
beef products for better protection and more comrgrmpreparation. Hence, in spite of the
fact that infrared radiation and microwaves aresadldifferent “new thermal technologies”
(Richardson, 2001) they were used as examples enfdbus groups. Consequently, the
moderator did not specify particular differencesimdfared radiation and microwaves and
guided discussion towards the use of thermal tdolgies. Nevertheless, participants were
able to differentiate between both, microwaves dpatonsidered afamiliar” technology
(although ‘hot ideal for skilled cooksand rather recommended for those with poor cogkin
abilities, that is, thosewho cannot cook beef decef}lyMicrowaves were also considered
“non-invasive” (as a positive attribute), but potentiallgarmful” for consumers’ health.
Infrared radiation was negatively evaluated and ymdoubts emerged about the process of
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irradiating beef. Potential harm to health and icengenic effects were associated with this
technology. Overall, one can say that participavise sceptic about thermal processing. In
addition, the resulting processed beef productsbath infrared and microwaves were
considered to be probablyastelesswhen compared to real barbecued or grilled mEalble

5.2 provides an overview of the positive and negatispects of each presented technology in
this chapter according to the expected benefitn@afuality healthiness and safety).

Table 5.2: Technology evaluation summary

PROS CONS

Beef processing technologies aiming at improved eating quality

Marinating by injection (eating quality)

* Not risky in terms of safety  Risk of flavour loss if too much water is injected
« Chance to enhance the beef eating quality « Risk of the product being ‘spongier’
« More acceptable if additives are natural « Perceived as ‘unhealthy’

» More acceptable if strict quality controls are agqbl
to avoid stated risks
Marinating by submerging (eating quality)
* Increases the value of low grade beef (taste < Not as good as fresh beef
tenderness) for low budget consumers » Personal preferences for species
* Traditional and familiar process * Use of ‘low-grade beef’
* ‘Non-invasive’
¢ Only natural additives used (e.g. salt, paprika)
Shock waves

» Beef tenderisation « Unknown process and effects (doubts), ‘suspicious’

« Somehow familiar process — pounding beef « Associations with carcinogenic effects

* ‘Non-invasive process’ * Idea of eating ‘low grade beef (but OK for

« Convenience consumers with limited budgets; ‘perhaps OK for
others’)

Beef processing technologies aiming at improved healthiness

Marinating by injection (healthiness)
e Healthy components added (e.g. omega-3 f e Injection processing itself (risky, not ‘natural’)

acids) » More information needed about processing
» Enhanced nutritional value * Only suitable for consumers who need special diets
» Positive associations with omega-3 fatty ac « May negatively impact taste
(‘Good for you’) » Omega-3 fatty acids is associated with fish, nef be
+ Convenience * Unnecessary technology: consumers can obtain the

+ Option to intake omega-3 fatty acids, especially  same benefits from other food sources (e.g. fish)
consumers who do not like fish
Nutritional enhancement and restructuring through enzyme binding
« Somehow familiar in sausages, hamburgers, mir « Idea of ‘messing too much with food’; ‘excess
beef, cooked ham and ready meals manipulation’ is not good
* Providing more healthy products by removi ¢ Associations with ‘science fiction’ and negative
excess fat comparisons
« Consumers like a certain degree of fat content in
beef; fat reduction is associated with removing
‘taste’
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Table 5.2 (continued)

PROS CONS

Beef processing technologies aiming at improved safety

Marinating by injection (safety)
* Increase in food safety « Injection processing itself (invasive = ‘not natra
« Risk of contamination when injecting
« Increase in shelf life only beneficial for indussi
and retailers (camouflage, sale of ‘out-of-date’
products)
Thermal processing
» The process is familiar, already in use (microwave » Consumers prefer to cook, so it is an option for
» Convenience (mostly other) consumers less skilled in culinary
* ‘Non-invasive’ » Doubts about the process
 Loss in taste compared to barbecued beef
e Microwaves are perceived to harm consumers’
health, carcinogenic associations with radiation

5.4.5. Comparing the quantitative and qualitative esults

The use of multiple methods to study the same phenon (triangulation) can improve the
reliability of the results. In both the questiomeaand focus group discussions, information
was available on perceptions about marinating dyr&rging, marinating by injection and
nutritional enhancement. Shock wave technology nesassessed in the questionnaire due to
the fact that the researchers considered it ageartew technology about which consumers
might have no idea without being properly informEcbm that point of view, it was assumed
that respondents would have difficulties in evahgtit prior to the ensuing focus group
discussions. In this section, the results from toatent analysis from two groups are
reported. The answers of the respondents who s¢ogbér than the mean value in terms of
acceptance of these technologies in the questim@ae compared to the answers of the
respondents who scored lower than the mean value.

a. Marinating by submerging

Rather clear differences across the participantiseaged during the content analyses.
Participants who indicated during the survey thegrsion towards marinating beef by means
of submerging were more focused during the disounssn the idea that marinating is all
about camouflaging the poor characteristics of Ipeetlucts. Furthermore, they were more
concerned about the marinade content, which wasidered negative per se, and was often
referred as beingchemical (except by the respondents from Spain). Additiynahey
emphasised that the beef industry was the onlyflogany of this technology. In contrast,
participants who tended to be more positive towalds marinating technology focused
especially on the importance of taste and were rapp®sed to the idea that others decide on
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their preferences. The content of the marinade dcdad acceptable, depending on its
ingredients (positive in the case of herbs verggative in the case of artificial additives).

b. Marinating by injection

For this technology, the content analyses showedewar differences between the consumer
groups. This is possibly due to the fact that dytime focus groups, three types of possible
benefits stemming from marinating by injection (noying health, safety and eating quality)

were discussed, while only one general measurspeative of the associated benefit was
included in the questionnaire.

c. Beef nutritionally enhanced and restructured witlzyanes

Participants scored to nutritional enhancement e a stronger focus on consumer rights,
and more specifically on their freedom of choicbe¥ considered that consumers should be
“free to decide whether or not to buy nutritionadlyhanced productsThey also emphasised
that the industry should providewhat consumers likewithout forcing them to adopt
nutritionally enhanced products in just any prodeetegory. The growing interest for
functional food in the society was linked with cangers being over-concerned about their
health status. Furthermore, this group of consumvess more positive towards added
enzymes, as long as they wereatural enzymeés Restructured beef was not always
perceived as negative, in contrast to the partntgaho tended to be more reluctant towards
the nutritional enhancement of beef and who dissisbout these restructuring processes in
more apprehensive wordings.

5.5. Discussion

This chapter presents original findings on cons@imattitudes towards new beef processing
technologies. In spite of the fact that particigant the focus groups expressed positive
attitudes towards eating beef in general, certétrubt in new beef processing technologies
was revealed. Apparently, a critical public delsiitkk seems to prevail about such technology
application. Indeed, excess manipulation and distdnom a hatural’ way of processing
beef products were considered to be very negatiteomes of technological development
and may explain why some of the proposed technetogiere mainly rejected. Especially,
invasive processing technologies, such as injecofgstances into muscle meat, were
strongly rejected, despite consumers’ recognitibrihe possible benefits the technologies
might offer with respect to potential products or particular consumer segments. All
participants were profiled as rather conservatimesamers according to the data collected in
the questionnaire, suggesting that they were gbyeratical about new beef processing
technologies. In that respect, a trend towardghdritechnology acceptance among European
consumers was not identified in this chapter. Bigdnts were also not very prone to
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innovativeness and their preference for familieaditional beef products may also indicate a
moderate level of food neophobia.

In general, the respondents did not consider thve pi@cessing techniques as univocally
favourable with respect to either health, eatinglityaor food safety aspects. The analysis of
the focus group discussions showed a dependeneyebetthe acceptance of new beef
products and the way how consumers perceive theadaistics of the technology or
innovation itself. This means that the probabilitfyconsumer acceptance of a technology
increases, the more the technology is perceivdekttiraditional” and “familiar”, a finding
consistent with previous studies (Nielsen et alQ2 Siegrist, 2008; Sgndergaard et al.,
2005). The respondents expressed a strong negdtitiede towards most of the presented
technologies, since new food technologies are \li¢o merely increase therofit” of the
industries wanting to produce foods feéd the poorér In the present study, consumers took
such positions especially with regard to technolbgged claims such aextended shelf-life
believing that the meat industry would genuinely the only beneficiary, as non-fresh
products would be offered to consumers. In thisecasich technology application was
considered to makeuhacceptable products acceptabl@he participants often did not
perceive the advantages of a technology for themaseand highlighted that mostlyoiv-
quality products are destined to processing. Yet, in terms of nganal implications, the
acceptance of improved low-grade beef productsdmgsuemers could add value to members
of the meat chain.

Most of the interviewed consumers tended to belithag a higher nutritional value and a
better eating experience are provided by natuess lor non-processed and fresh meat.
Consequently, the application of new technologiebaef production is predominantly seen
as a valuable alternative for convenience shopgaighose who are less demanding in terms
of beef quality and who have limited culinary skilDespite of a personal rejection of some
technologies, their application was neverthelessmade all right for people with limited
budgets or “for consumers who are less skilled in cooking 'beef

Overall, our study identified three main categoireserms of acceptance versus rejection of
new beef processing technologies: a) rejectiondoutt, that is, consumers who simply reject
the technology without much afterthought (beligfsijor attitudes); b) consumers who

personally reject the technology, but consideo ibé acceptable for other consumers, and c)
consumers who accept the technology, mainly fopéiseived benefits. The second category
constitutes an interesting segment, because ditlose participants perceive themselves as
being different from the average or they do not \warreveal their personal interest in those
products (either for social desirability reasons, flmm a citizen rather than consumer

perspective). Therefore they project possible aeree on consumers who might experience
specific, personal benefits. In both cases, margetstrategies to promote new beef

technologies as premium or high quality, fashioeabhiendy and/or value added could help
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reverse the negative image of innovative procebsefl products ¢heap and “low quality’)
and promote a stronger affection.

This study can also be related to the ongoing dsion on consumer education, questioning
if the food industry and public authorities shopi@dvide consumers with more information
about the realised technological developments.theg prepared to understand science and
innovation? In our study, all participants gengrallanted to be informed about new
technologies. Notwithstanding, they did not want Have detailed knowledge of the
production process, but rather preferred a consciaok of knowledge. Such behaviour
emerged in group discussions in this chapter agradegy to avoid the dissonance that
technologies might produce. This means, consumard % be informed about the positive
outcomes of technologies (tenderness, taste, amotiggs) and they want to take advantage
of the eventual benefits that resulting producterpfbut they do not want to be confronted
and to think about the technological processingrotiucts itself, the ‘offstagenformation.

In this regard, unknown risks were responsible tfa rejection of many concepts. Such
results are in agreement with previous researchltsgesnamely that ‘insufficient scientific
knowledge may contribute to the controversial reses to new foods as well as food
processes’ (Behreret al., 2009). Therefore, the reinforcement of raing communication
strategies towards applying factual informationndily added to the product, might be
advisable to increase acceptance and familiaritye®f beef processing technologies.

If technology and science could assure quality fiisnand absence of harmful long-term
effects, beef producing and processing industrieslavbe able to elude this communication
conflict to a certain degree with the result thethinology acceptance would most likely
increase. In order to stimulate the consumptiobesf products that are based on such new
technologies, it is consequently fundamental fag thdustry to position new products as
superior in terms of quality and corresponding ligevhile maintaining their naturalness.

Nielsen et al. (2009) share this view. Accordingthese authors, the success of new food
processing technologies is highly dependent on wuoess’ acceptance and while food
scientists are stimulated by the challenges ofrteldyical progress, consumers behave in a
rather conservative way and do not always see dsitiye outcomes of new processing
methods. Frewer et al. (2003) agree that new fandsfood technologies are more acceptable
to the public if tangible benefits are offered aqaaceived as such, although the benefit alone
does not guarantee acceptance (Siegrist, 2006). aRicplar challenge pertains to
communicating benefits and ensuring that thesee#fextively experienced by consumers
upon product usage.
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5.6. Conclusions

This chapter provides important insights about ati#udes towards new beef processing
technologies based on exploratory qualitative mebeaonducted with urban European beef
consumers. The participants in this chapter gelyerslipported the development of
technologies that can provide more healthinesseatidg quality; if such technologies are not
invasive, the chances of acceptance increase. dtlayowledged that technological advances
in food production can give support tieéd the ever growing world population with cheaper
and affordable food that is efficiently producedNevertheless, the participants’ final
conclusion reflected a severe scepticism aboutntach intervention in food and a strong
desire to keep food and beef processingsasgle and natural as possibld-uture research
could investigate differences in consumers’ atggitbwards food innovation in urban versus
rural settings. A recent qualitative study investilgg innovation in traditional foods found
out that rural consumers were more conservativéewitban consumers were more prone to
accept innovations in Traditional Food Products €f@ero et al., 2009). The differences
between ‘hidden’ versus ‘real’ beef eaters in rdgarthe acceptance of new beef processing
technologies should equally be further investigatsdour results were found inconclusive.

The fact that processes considered to be familiatraalitional were easier to accept and
understand opens a window of opportunities fordimeelopment of meat products inspired by
traditional recipes and use of locally known, atedpand natural ingredients (see also
Guerreroet al., 2009). New technologies must be communicédeconsumers to a certain
extent and in a way that actually raises theirregein a concept rather than leading to its
rejection. At this point, consumer education mwestbnsidered as a crucial aspect in the long
term to allow consumers to participate in and talygbenefit from technological progress.

In conclusion, theifivasive technologies and unfamiliar ongg/hich tended to deviate from
conventional processing practices, were widelyctegd In other words, the overall trend was
“the closer to nature, the bettewhich emphasises a low degree of innovativersess a
certain degree of conservativeness and food neagplaoong the participants. A hypothesis
is that such attitudes stem partly from the laclexjposure to innovations in meat chains, as
well as from vigilance and scepticism inheritechiroonsecutive meat safety crises. Although
the latter date 10 or more years back in time,ightnwell be that such risk perceptions are
still present, and although perhaps dormant, thgyinbe easily activated when confronting
unknown and unfamiliar processing technologies. dMineless, consumers were able to
identify potential benefits of the technology copiseand also recognised that new beef
technologies could provide consumers witthéaper” beef solutions. Although consumers
value improvements in meat safety, there is sondeage that consumers regard food safety
either as a basic requirement and/or as 'givenrb@ke, 2001b; Henson, 1995; Daly, 1986).
That could be an additional argument why participawere not so prone towards the
technology ‘marinating by injection aiming for iease food safety’, for example.
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The use of complementary methodological tools veassiclered satisfactory and enriching for
the aim of this research. The added questionnairgributed to consumer profiling and

largely reinforced the exploratory results. Thangulation approach enhanced the reliability
of the results, especially with respect to marimatiby submerging and nutritional

enhancement. The fact that consumers elicited ipeditenefits even considering it to be
unknown and unfamiliar indicates promising perspest for the development of new beef
technologies, despite consumers’ reluctance angbtisistn. Adequate communication,

careful monitoring of the technology’s adoption gess and further quantitative studies in
this domain are recommended.
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Chapter 6: Consumer acceptance of safety-improving
interventions in the beef chain

This chapter has been published as: Van WezemagelVdrbeke, W., Kigler, J.O. and
Scholderer, J. (2011). European consumer acceptdrsadety-improving interventions in the
beef chainFood Control,22 (11), 1776-1784.

Abstract

While safety interventions are applied on differesthges of the beef chain, consumer
acceptance remains largely uninvestigated and cugBgd though often taken for granted. In
this study, European consumer acceptance of bdetysenhancing interventions was
investigated at three key stages of the beef clpmimary production (adjusting cattle feed),
slaughtering (decontaminating cattle hides) andcgssing (applying treatments). This
chapter presents original findings from a quantieastudy with beef consumers (n = 2,520)
from five European countries (France, Germany, mblé&pain and the United Kingdom).
Acceptance levels differ between countries and wmes segments, and between stages of
application, processes, and level of informatiotadl@rovided. Higher a priori confidence in
beef and beef products, as well as higher risk gpian were associated with increased
acceptance of safety-improving interventions. Moet¢ailed descriptions of the processes or
technologies involved in the interventions, on thier hand, led to lower acceptance. As a
result, it is unlikely that one standard way of eoumicating about beef safety improvements
will be most successful.
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6.1. Introduction

Safety interventions are applied on different stagfethe beef chain, from farm to fork, each
at its turn aiming to enhance the safety of bedflaaef products. Following a number of meat
safety incidents during the nineties (Verbeke et H399b), actors in the beef sector have
made substantial efforts to improve beef safetyirtyoducing traceability regimes and
various other safety improvements, significantlyigaiting microbiological risk (Koohmaraie
et al., 2005). However, the benefits of these gaiigierventions may not be as clear to
consumers as they are to scientists and industigls@h et al., 2009; Bruhn, 2007).
Consumers are often ambivalent about food techredognd may not be able to balance
possible benefits and risks (Siegrist, 2008). Coreu acceptance of various food
technologies currently applied remains largely uestigated but is quite often taken for
granted (Siegrist, 2008; Tenbdlt et al., 2008).

Various interventions widely applied in the foodaghaim to enhance food quality in general.
When discussing food quality, product quality needbe distinguished from process quality.
While product quality refers to the characterisitéghe product itself, process quality refers
to all characteristics of the production processcBss quality has an influence on the
characteristics of the product, but at the same tonsumers are more and more inclined to
attach value to process characteristics as sudth@i, 2005). Research has shown that
consumers increasingly report their product prefees to be strongly related to process
characteristics (Krystallis et al., 2009; Sgnderdazt al., 2005). Although production and
processing technologies are technical issues tleat Ipe hard to understand for laymen,
consumers have nevertheless developed preferemcparticular practices (such as ‘natural’
and organic food production methods) while dislikiothers (such as genetic modification
and ‘excessive processing’ of food (see de Barsedt al., 2010; Nielsen et al., 2009; da
Costa et al., 2000)). Numerous consumer studies faoused on the safety of the product
itself, as one specific component of product qualitvestigating consumer preferences for
product safety attributes and consumer attitudesitds food safety (Wilcock et al., 2004).
Consumer research on perceptions of process shéstygenerally focused on consumers’
food handling practices at home, because of thgelampact on food safety of the final
product (Jevsnik et al.,, 2008), and to novel andhtrocwersial technologies such as
biotechnology and food irradiation (Wilcock et &004; Fox et al., 2002).

This chapter focuses on safety interventions aetlkey stages of the beef chain: primary
production, slaughtering and processing. At thenfeavel, the number of pathogens in and on
cattle can be lowered, for instance by adequate faanagement and adjusting the cattle
feed, making the resulting meat safer for humarseoption (Adam & Brulisauer, 2010). At

the slaughtering stage, cattle hide is known t@ lmeajor source of microbial contamination
of bovine carcasses and beef meat (Buncic, 2008hkaraie et al., 2005). During slaughter,
harmful organisms present on the cattle hide camecm contact with the meat and become
hazardous to consumers. Interventions that decoms@enthe cattle hide can, for instance,
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limit faecal matter clinging to the hide and camrgby enhance beef safety (Lee et al., 2009;
Sofos, 2009). During meat processing, various rimeats are applied to prevent
contamination of beef and beef products, such esrthl treatments or the use of additives.
Whilst safety interventions are widely appliedtzde key stages of the beef chain, only little
research has been conducted on their acceptanaggasuansumers (de Barcellos et al., 2010;
Nielsen et al., 2009).

The present chapter aims to investigate and majpp€an consumer acceptance of the
application of safety-enhancing interventions aie¢hkey stages of the beef chain. The first
objective is to assess acceptance levels of plticafety interventions that are currently
addressed with highest attentions by industry gémals but have remained largely out of
the scope of consumer research till now. The seaujdctive is to identify consumer
segments that are more versus less willing to ddbepe interventions. This knowledge will
allow the beef industry to provide information redjag their safety interventions targeted to
specific segments of beef consumers. This studgrdiftiates itself from other studies by its
quantitative approach (compared to previous quadgafocus group research), its pan-
European scope (including data from five EU memétates), and its coverage of three
consecutive steps in the beef supply chain (instdaiwcusing on one specific technology
applied at one stage).

6.2. Methodology

6.2.1. Data collection

Cross-sectional consumer data were collected inderaGermany, Poland, Spain, and the
United Kingdom in February and March 2010 (n=2,520the period of twelve months prior
to and during the data collection, no significaeebsafety scares had emerged in these
countries. Procedures for participant recruitmemd ¢he profile of the sample have been
described in 1.5.2.

6.2.2. Questionnaire

A survey questionnaire consisting of two parts weasgeloped and pretested. The first part of
the questionnaire measured consumers’ acceptanek de different beef safety-enhancing
interventions. Participants were asked to rater theceptance of various interventions to
improve beef safety. The safety interventions vealected based on recommendations from
scientists and industry experts participating i@ HU FP6-funded project ProSafeBeef. Four
types of safety interventions were presented: sidgishe cattle feed, cleaning the hide of the
animals, using safer processing techniques, andgtay the packaging. This chapter focuses
on the first three types of safety interventiondieTresults regarding the packaging
adjustments will be reported in Chapter 7. For egple of safety intervention, one general
question (asking the respondents about their dvedeptance of that type of safety
intervention) was followed by specific questiomswhich more details were given about the

99



techniques that resort under that type of safdagrmention. In particular, one specific safety
intervention through adjusting cattle feed was aered (adding protective bacteria to the
feed); three potential safety interventions of hakrontamination (using a fixating fluid,

washing with soap, and removing the hair); and fafety improving processing techniques
(high pressure treatment, high temperature tredtnaelding natural ingredients, and adding
protective bacteria) were included. The descrigtiaf stage-specific interventions and
detailed processes are shown in Appendix Ill. Bigdnts were asked to report their
acceptance level of each of these safety improvesyam a five-point interval scale (where
1=‘completely unacceptable’, 2="rather unacceptal@e‘neutral’, 4="rather acceptable’ and

5=‘completely acceptable’). The general statememiy mentioning the stage in the beef
chain at which the interventions are applied, aréhér referred to as “descriptions of stage-
specific interventions” while the specific statertserspelling out the used process or
technologies in more detail are further referredgddetailed process descriptions”.

The second part of the questionnaire assessed roensattitudes (food safety concern,
general health interest, confidence in beef) anef kensumption behaviour (consumption
frequency of beef steak and beef burger). The oactst items and measurement scales used
to describe these attitudes and behaviours arershovwAppendix IV. Finally, consumers’
socio-demographic characteristics were asked fmiuding age, gender, educational level,
place of residence, household composition, occapatotal monthly net household income
and whether or not they were working in the foodiustry.

6.2.3. Data analysis

Analyses were performed in SPSS 15.0. First, detbeei statistics (frequencies, means, and
standard deviations) were computed to describeséimeple characteristics and consumers’
reported intervention acceptance levels. One-saifypsts with a significance level of 0.05
were used to compare mean scores. The internalistemsy reliability of multi-item
constructs was assessed using Cronbach’s alpha.

Second, a principal-components factor analysis widrimax rotation and Kaiser
normalisation was performed on the safety-enhaniitegventions (results not shown). The
two resulting factors based on eigen values > 1y aocounted for 53.7% of the total
variance, hence all intervention statements (inst@faonly the two factors) were used to
perform a segmentation analysis. A hierarchicakteling method was followed by a K-
means clustering, using Ward's method as clustehade The consumer segments were
characterised using one-way ANOVA F-tests (or Welo Brown-Forsythe statistics in case
of unequal variances) and tests. Differences were considered significaret ptvalue lower
than 0.05.

Third, decision tree analysis was used to invesgigehich variables in the dataset were the
best predictors of segment membership. Decisian drealysis has been used in a variety of
applications including consumer concerns about fad health (Worsley & Lea, 2008). The
decision tree algorithm applied in this study (CIBA{ Chi-Square Automatic Interaction
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Detection) has been described by Kass (1980), apéatedly chooses the independent
variable that has the strongest interaction witbpacific dependent variable. Independent
variables included in the decision tree analysesparsonal and socio-demographic variables
(country, age group, gender, residential statwsndi environment, education, occupation,
income, children, working in food industry), paipiants’ attitudes related to food and beef
(food safety concern, general health interest, idente in beef) and behavioural
characteristics (consumption of beef steak and beefer). Split-sample validation with
random assignment was applied. The results shovatvie the test sample, containing 33.3%
of the consumers from the original sample. Thegeerance of the decision tree model was
good as the minor differences2(2) in gain percentage in the top percentilescaudi that the
decision tree produced results that were replicatiél a high reliability in the test sample
(McCarty & Hastak, 2007).

6.3. Results and discussion

6.3.1. Beef consumption and consumer attitudes

Although all participants consumed beef at leases®d times per year, about one quarter of
the sample did not consumer beef steak, while bind of the sample did not consume beef
burger in the 14 days preceding the survey (Figutg. Participants showed relatively high
food safety concerns with a mean value of 5.46 1si5) on a 7-point scale. This value is
comparable to the food safety concerns that Mc@aattal. (2003) reported from a sample of
Irish consumers. Only 8% of our sample reported¢daeslower than 4 (being ‘neutral’) on
this scale.
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Figure 6.1: Number of times that beef burger andflsteak were consumed in the preceding 14 day% (@f
the sample) (n=2,520)
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Regarding general health interest (mean=4.72; 483122% of the sample scored below the
neutral point of the scale. Less than 10% of theigigants indicated to be not confident
about purchased beef and beef products (Figure &#ajJirming results from earlier studies
that consumers are generally confident that theswmption of food products as they are
available in the market will not result in advehsmalth effects (Van Wezemael et al., 2010b;
de Jonge et al., 2004).
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Figure 6.2: Consumer confidence in beef and beedycts (in % of the sample) (n=2,520)

6.3.2. Intervention acceptance levels

The mean acceptance levels of the descriptiontagesspecific interventions were all above
the neutral point of the 5-point scale, with 3.46 ffrocessing techniques (sd=0.96), 3.70 for
adjusting cattle feed (sd=0.96), and 4.72 for lWdeontamination (sd=1.00). All means were
significantly different from each other (p<0.05)eTlprocessing stage was not consumers’
favourite to intervene for improving beef safetyhigh is consistent with previous qualitative
studies with European consumers (de Barcellos.ef@l0; Van Wezemael et al., 2010b).
Although processing technologies are often lookedviéh suspicion by consumers, our
results showed that safety improvements during gesiog nevertheless are acceptable to
some degree for more than 60% of the study paatit§y revealing that public support for
these interventions might be larger than expecssed on exploratory studies.

Figure 6.3 provides an overview of the acceptaacel$ expressed as percentage of the total
sample. In general, the descriptions of stage-Bpeoterventions were accepted more easily
than the detailed process descriptions. This megwisvhen more detailed information about
the process was provided, consumers were lessnéaclio accept the intervention. This
corroborates with the finding of Cardello (2003attkeven the inclusion of the name of the
technology already yields a decline in consumemdk A possible explanation is that
consumers do not normally associate beef with & Hegree of processing (de Barcellos et
al., 2010). Any processing beyond what consumepemence as ‘normal’ processing for a
particular food product can negatively influenceasiamer liking (Cardello, 2003). For this
reason, it might be appealing for the food indusioy to provide too much detail about the
used food technologies. Concurrently, consumergateld not to be too keen to receive too
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much detailed information about food technolo. This peference has been referred tc
‘rational ignorance’ by McCluskey and Swinn(2007) and a ‘conscious lack of knowled

by de Barcellos et a(2010. Also a recent survey among American consumers sthakag
only very few requested for detailed informatioroabfrocessing methods cfood labels
(IFIC, 2010).

ADJUSTING CATTLE FEEIL 43,7 19,6
Adding protective bacter 37,3 31,7 6,9
HIDE DECONTAMINATION 40,1 24,9
Fixating harmful organisn 33,8 29,7 9,0
Washing the hic 38,5 12,3
Removing the ha 34,6 25,8 8,3
BEEF MEAT PROCESSIN 42,C 11,5
High pressure treatme 41,1 13,8
High temperature treatme 39,€ 15,0
Adding natural ingredien 33,2 14,3
Adding protective bactet 39,0 23,5 6,6

m Completely unacceptab ® Rather unacceptable Neutral -~ Rather acceptable Completely acceptak

Figure 6.3: Consumercceptance levels of the descriptions of s-specific interventions and detail
processes, in % of the total sample (n=2,520); dp8ons of stag-specific interventions in capitals; detail
process descriptits in lower cas

High temperature and high pressure treat were two exceptior, yielding higher
acceptace than the generdescription of interventionat the processing stage. A poss
reason is that consumers consider these technslagge ‘normal’ processing for me
products, since especially high temperature treatmsevel-known, or at least believed to |
well-know, and even applied at home consumers. fievious studie(Nielsen et al., 2009;
Sendergaard et al., 2006ave showrthat familiarity is an important factor in consun
acceptance of technological interventicFamiliarity partly reflects consumawareness and
knowledge on specific interventions, \ch is often fuelled by their purchase behav. For
example, consumeesating more marinated meat can be expected to be morgveosiwards
marinating technologieswing to their higher degree of experience, famtlyaand possibly
also satisfaction. Urthermore, consumers may also perceive high teatyrer and higl
pressure treatments more positively because af tlog-invasive character, since they do
directly alter the meat. de Barcellos et (de Barcellos et al., 201@pund that especially
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invasive interventions such as the addition of tarxses to beef meat encounter strong
rejection among consumers, especially when the dditthe technology is related to safety
enhancement.

In most cases the provision of process informatnm only increased the number of

consumers rejecting the intervention, but also rthenber of consumers reacting with a
neutral response. A possible explanation is thasamers find it hard to assess interventions
of which they only have limited knowledge. The usfewords which consumers are not

familiar with or raise uncertainty and concern (s@s ‘protective bacteria’ or ‘pathogens’)

might disable consumers to assess possible ben@&fiegrist, 2008). Furthermore, the

increase in neutral answers also illustrates the dwareness, interest and knowledge of
consumers about the safety-enhancing processpsatfis stages in the beef chain.

Although hide decontamination is widely used infla®attoirs in some countries such as the
USA (Buncic, 2009), no research on consumer acoeptaf hide decontamination processes
is available in literature. The idea of hide deaomnation was acceptable for the large
majority of participants in this study. However,etmore detailed processes for hide
decontamination were less easily accepted. Espeafkmical dehairing and microbial
fixating were disliked by consumers. Chemical dehgiis an effective method to remove
hair and associated external contaminants aftergktaring and animal exsanguinations
(Sofos, 2009). Microbial fixation of the hair immbges pathogens on the hide and prevents
microflora detaching from the hair, thus preventthg contamination of the carcass meat
during skinning (Antic et al., 2009; Buncic, 200®)though the word ‘chemical’ has not
been used explicitly in our process description,renthan one third of the consumers
considered this type of safety intervention as aeptable. Dehairing was not considered to
be the most acceptable way to decontaminate the Hdwever, since the exact time of
application (before or after slaughtering) was mantioned in our description, participants
may have thought that this process takes placedsfaughtering, thereby possibly triggering
animal welfare concerns.

Consumers disliked the idea of adding protectivetdsaa especially when these are added to
beef products, more so than to cattle feed. Thetiaddof protective bacteria is a widely
applied technology in foods such as dairy prod({€tlorov et al., 2007), but also in meat
products, mainly in fermented dry sausages withuedt treatment (Zhang et al., 2010).
Unlike in dairy products, the presence of bactarimeat products has never been marketed
as a benefit and consumer acceptance of this maeesains largely undiscussed (Zhang et
al., 2010). More than 30% of the participants iis thtudy stated the addition of protective
bacteria to cattle feed and beef products to beable, illustrating that a substantial amount
of consumers are nevertheless convinced of thenpakdenefits of such safety interventions
and processes.
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6.3.3. Consumer segmentation

The cluster analysis revealed four consumer se@r(@iable 6.1), which are referred as: the
‘feeling OK’, ‘indifferent’, ‘rejecting’ and ‘enthsiast’ consumers. The profiles of the
segments are shown in tables 6.2 and 6.3.

Table 6.1: Segmentation based on acceptance ofysafbancing interventions; four-cluster solutiomda
comparison of mean scores

Segment 1 Segment 2 Segment 3 Segment 4
n=272 (11%) n=929 (36%) n=1043 (41%) n=276 (11%)
‘enthusiast’ ‘feeling OK’ ‘indifferent’ ‘rejecting’
Feed? 456 4.02 3.46 2.65
Adding protective bacteria? 428 3.40 2.96 1.96'
Hide2 474 4.20 3.44 253
Fixating harmful organisms? 451 3.62 2.65 1.89
Washing? 4.61 3.87 2.94 2.26'
Removing the hair? 4.31 3.43 2.61 1.83
Processing? 4.67 3.83 3.17 2.20
High pressure treatment? 4%2 3.82 3.27 2.32
High temperature treatment? 4°58 3.7¢ 3.26 2.3¢'
Adding natural ingredients? 4.%6 3.6¢8 3.19 2.29
Adding protective bacteria 4.27 3.16 2.77 1.94

Measured on a five-point scale: 1=completely rejeBtcompletely accept

abedgeores in a row with different superscripts araisicantly different (p<0.05)

! Significant differences using ANOVA and Duncan fplosc tests.

2 Significant differences using Welch and Brown-fytine statistics and Dunnett C's multiple comparisests.

Table 6.2: Comparison of mean scores for consurtidu@es between segments

Segment 1 Segment 2 Segment 3 Segment 4
n=272 (11%) n=929 (36%) n=1043 (41%) n=276 (11%)

‘enthusiast’ ‘feeling OK’ ‘indifferent’ ‘rejecting’
Food safety concetn 5.87 557 5.28 5.39°
General health interést 4.8° 4.82 467 4.64"
Confidence in beéf 4.02 3.82 3.45 3.1¢
Consumption frequency of beef stéak 2.43 1.97 1.74* 1.58¢
Consumption frequency of beef burgjer 2.2F 1.66 1.43 1.37¢

*Measured on a 7-point scale: 1=low — 7=higMeasured on a 5-point scale: 1=not at all confidebtvery
confident;®In the last 14 days

abcdgeores in a row with different superscripts arenificantly different (p<0.05) using Welch and Brown
Forsythe statistics and Dunnett C’'s multiple corigmar tests.
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Table 6.3: Socio-demographic profile of the foensumer segments; comparison with % distributionthef
total sample (n=2,520)
Segmentl Segment2 Segment3 Segment4
(11%) (36%) (41%) (11%) Sample e p-value
‘enthusiast’ ‘feeling OK’ ‘indifferent’  ‘rejecting’

Country
France 15.8 215 19.7 20.3 20.0 153.540.01
Germany 20.6 20.9 18.5 22.1 20.0
Poland 7.4 12.2 27.6 30.1 20.0
Spain 26.5 24.5 171 9.4 20.0
UK 29.8 20.9 17.2 18.1 20.0
Age group
18-30 30.2 30.5 36.8 32.1 33.3 18.94  0.03
31-45 37.3 35.5 36.8 35.8 36.2
46-64 28.4 29.8 23.8 29.2 27.1
65-85 4.1 4.2 2.6 29 3.4
Gende
Male 50.4 43.7 41.8 47.5 44.0 7.89 0.05
Residential statt
Cohabiting 84.9 86.2 85.0 84.1 85.4 1.05 0.79
Living environmer
Urban residence 74.3 73.0 70.7 63.8 71.2 10.25 0.02
Educatior
Higher education 51.1 51.1 50.8 46.4 50.5 8.60 0.48
Occupatiol
Self-employed farmer 0.0 1.0 0.5 0.7 0.6 3741 <0.01
Self-employed (gen.) 10.3 7.0 8.2 14.5 8.7
Employed, manager 13.6 10.5 9.1 12.3 10.5
Employed 34.9 45.3 46.4 36.2 43.7
Student 10.7 10.7 10.6 9.8 10.6
Retired 10.7 9.5 9.3 9.8 9.6
Unemployed 19.9 16.0 15.8 16.7 16.4
Total monthly net household incc
< €500 5.5 4.6 7.2 9.1 6.3 74.17 <0.01
> €5000 4.8 2.4 2.6 3.3 2.8
Working in food indust
Yes 3.3 55 5.5 8.3 5.6 6.70 0.09
Childrer
Under 5 years 18.8 17.0 19.9 19.0 18.6 3.82 0.70
Older than 5 years 20.2 22.7 20.4 21.2 21.3
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The ‘enthusiast’ consumer segment reported theeBighcceptance levels on all stage and
process statements and was very positive towaedsdbf safety-enhancing interventions. For
all interventions, acceptance levels in this segnwere higher than 4.3. This segment
comprised 11% of the beef consumers in our study eported significantly higher
consumption of beef steaks and burgers, high faéetys concern and high confidence in beef
and beef products. Enthusiast consumers were nitee men than women, with a net
monthly household income over €3000, employed mamagerial position, or without paid
employment. Their more favourable socio-economisitn has been linked to a higher
prevalence of behaviours with a higher food safely (Wilcock et al., 2004). They have a
higher likelihood of living in Spain and the UK,dm urban settings. This consumer segment
consists of heavy beef consumers, with a highaipronfidence in beef, and who are open to
further safety interventions and reassurance, rikedly because of their high involvement
with beef. The finding that men were higher repnése in a segment with this type of profile
is in accordance with previous research resultski®es & Vackier, 2004)Communication
about safety interventions can be expected to lagively well accepted by this segment, as
they will attribute importance to issues relatethéef, which they like, and its safety.

At the other side of the spectrum were beef conssiméo rejected each of the proposed
safety interventions, with acceptance levels bekow This consumer segment (representing
another 11% of the sample) not only reported sicgitly lower beef consumption, but also
significantly lower confidence in beef and beef quots and less food safety concerns.
Consumers rejecting the safety interventions werseerften self-employed, between 46 and
64 years old, and living alone. They were moreljike live in Germany and Poland, and
lived more often in rural areas compared to themnsegments.

The two remaining consumer segments stood in betwkese two extremes and were
characterised as ‘indifferent’ and ‘feeling OK’ @umers with regard to their acceptance of
safety-enhancing interventions. Indifferent constambad acceptance levels around the
neutral point of the scale (in between 2.6 and. IBgir relatively high level of confidence in
beef indicates that these consumers place conkdienwhatever the beef industry is doing to
ensure beef safety. These consumers reported lod $afety concerns and low general
health interest. The ‘indifferent’ consumer segmeonnhsuming less beef steak and burger, is
likely to have a low involvement in beef (VerbekeV&ckier, 2004). This consumer segment
was more often comprising females, living in Polaaidd between 18 and 30 years old. They
were often employed in a non-managerial positiceh lzad a higher likelihood of reporting to
be a less well-off (total monthly net householdoime below €500). The latter corresponds
with the lower mean income level in Poland.

The segment ‘feeling OK’ with the safety-enhancimgerventions reported intervention
acceptance levels between 3.1 and 4.2. Especialgthge statements were easily accepted
by these consumers, reporting moderate values diegabeef consumption, food safety
concern and confidence in beef. In contrast to ‘ihéifferent’ consumers, they reported
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significantly higher general health interest. Ihdze expected that this consumer segment is
willing to accept interventions in the beef chaecause of their expected safety and health
benefit. These consumers were often older thared$syliving in rural areas and in Spain.

The results indicated that a higher degree of aonedout food safety seems to justify
technological interventions to improve beef saf€gople with a higher food safety concern
were more inclined to accept beef safety improvameiRurthermore, also people feeling
more confident in the available beef and beef pctslwere more apt to accept beef safety
improvements. In our sample food, safety concersigsificantly positively correlated to
confidence in beef in this sample, but this cotrefais very small (r=0.16, p<0.01). Both
findings together indicate that consumers accefgtysanhancing technologies for diverging
reasons: either because they are confident that thbandustry will do (in terms of safety
interventions) is the right thing to do, or becatlsey feel that such safety interventions are
heavily needed, which is fuelled by elevated safaigicerns. These two motivations also
come to the forefront in the decision tree analyassreported in the next section (Table 6.4).

6.3.4. Decision tree analysis

Table 6.4 shows which variables in our dataset Wwerebest predictors of membership of the
consumer segments who were most positive towarefsdadgety-enhancing interventions (the
segments of ‘enthusiasts’ and ‘feeling ok’ conswsndurther referred to as the ‘positive
segments’) compared to more negative segment&dtreg’ and ‘indifferent’). The results
show that the most decisive factor was consumefidamce in beef. Consumers with a high
or very high confidence were more likely to accegifiety-enhancing interventions in the beef
chain. The second best predictor was country, withgher likelihood of acceptance among
German and UK consumers. Among the confident Spamisnsumers beef burger
consumption was positively correlated with membigrsti the positive consumer segments.
Among unconfident German and British consumersd feafety concerns were positively
related to membership to the positive segmentssd@hesults stress the importance of
consumer confidence for acceptance of safety-emmgninterventions. As food safety
concerns are less decisive as a predicting faitter,suggested that the introduction of new
(information about) safety-improving interventiomsght be most successful in periods with
high consumer confidence, and to a much lesseredegr periods of enhanced food safety
concerns (for instance during food safety scaresesconsumers might more easily link the
safety benefit with the intervention. The resultsoaindicate that acceptance levels differ
between countries. This finding is consistent watevious consumer research in European
countries (de Barcellos et al., 201Bjowever, based on our data a clear-cut explanétion
this phenomenon cannot be provided. Future resezoald elaborate on the reasons and
motivations of European consumers that drive theepiance of safety-enhancing
interventions in the beef chain.
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Table 6.4: Profiles of participants in terms of thmeost significant predictor combinations for cluste
membership based on acceptance of beef safety-einiganterventions (test sample n=852)

Definition of the subset % of ‘positive’ N in
participants in terminal
subset node
Very / rather confident French / Polish consumers 1.35 189
Very / rather confident German / British consumers 58.7 218
Very / rather confident Spanish regular beef buogersumers 69.4 85
Very / rather confident Spanish irregdiaeef burger consumers 47.8 23
Not confident French / Spanish consumers 32.6 89
Not confident Polish consumers 19.5 113
Not confident German / British consumers with higbd safety concefn 60.0 25
Not confident German / British consumers with lmed safety concern 32.7 110

Y(irregular: consumers who consumed (no) beef butgeng the last 14 days
“not confident: neutral, rather not confident or aball confident in purchased beef and beef prsduc
%o0od safety concern: low 6.33; high > 6.33

6.4. Conclusions

This chapter presents original findings from a diiative study assessing consumer
acceptance of safety-enhancing interventions a&ethey stages of the beef chain: primary
production, slaughtering and processing. The ressitow that acceptance levels differ
between countries, stages of application, processes consumer groups. Higher a priori
confidence in beef and beef products as well akenigsk perception were associated with
increased acceptance of safety-improving intereasti More detailed descriptions of the

processes or technologies involved in the intereest on the other hand, led to lower

acceptance. The decision tree analysis showedtgtaliy significant relationships between

consumer attitudes and the socio-demographic Masabn one hand, and intervention

acceptance on the other hand. These results catetrib the existing literature not only by

quantifying consumer acceptance of widely appleshhologies in the beef chain, but also by
providing insights into the profile of consumer sets that are more willing to accept these
interventions.

In order to secure beef safety, industry must alsiypdo what is scientifically justifiable and
within the regulatory framework. How much of ths to be told to consumers is another
guestion. The findings of our study suggest thatviging too much detail about safety-
improving interventions raises suspicion and a éidkkelihood of rejection, particularly in
cases where consumers are not familiar with thentdogy and its related terminology. This
study also shows that consumers are not all alike rgspect to their interest in beef safety-
improving interventions. Whereas some more readidgept one technology, others may
reject it and may be more open to alternative noghdherefore, it is unlikely that one
standard way of communicating about beef safetyrowgment strategies will be most
successful. Strategies allowing consumers to adoéssnation if they require it, and where
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consumers can be reassured that safety is takeno€arsing the best possible technologies
stand a higher likelihood of success.

The results reported in this chapter should becally evaluated, as the limitations of the
study need to be taken into account when interggethe results and its contributions.
However, some of these limitations also provideaspmities for future research on a similar
theme.

Firstly, it should be acknowledged that the forntiola of the statements in our questionnaire
can influence consumer acceptance, owing to sedalfaming effects. Although the
formulations of the statements in our study wagpared very carefully and in collaboration
with food scientists, industry and consumer reseas; other well-considered formulations
might be equally appropriate for this purpose. Biyng formal statements, the informational
contents of the message and not the attractiverfabge formulation were asked for (Lees &
Wright, 2004). Furthermore, the provision of infaton about consumer benefits has been
shown to influence consumer acceptance liking (€ird 2003). In this study, all
descriptions of the stages and processes emphatisedafety benefit, thus possibly
increasing stated consumer acceptance. For insteogeet al. (2002) and Hayes et al. (2002)
found that positive information about irradiatiomopesses increased willingness-to-pay,
while negative information decreased it. Other aede suggested that gain-framed messages
are better able to discriminate between importawk @nimportant risks (Cox et al., 2006).
Undeniably the formulation of the statements hasngpact on the outcomes, limiting the
generalisability of the results of this study. Fetwesearch could investigate how consumer
acceptance levels would differ between two ideh8od-populations if they would have been
asked the same questions but formulated in differgys. It can be expected that providing
information about other benefits (for instance aamence or consumer health instead of beef
safety) will yield different acceptance levels.

Secondly, any food safety incident would have aomegfluence on the results of the study,
as consumers confidence drastically decreasesgiinta safety scares. As confidence is the
most important construct in our dataset to predaciceptance of safety-enhancing
interventions, consumer acceptance of the propaeséety-interventions is very likely to
decrease significantly during or following anotheeat safety scare. This effect would be
strengthened by an increased risk perception, $ourk safety incidents make the risk easier
to visualise (Yeung & Morris, 2001).

Thirdly, the web-based nature of this study pogsibhuses sample selection bias, as
consumers from different socio-economic backgrounuight have different access to
internet. Although internet penetration is risingntnuously, offline methods of data
collection might be better suited in beef consumesearch where socio-economic class is
expected to be of major importance.

Fourthly, this study has investigated consumer @ecee levels of a number of beef safety-
enhancing interventions that benefit from a higlgrde of scientific and industry interest at
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present. Other interventions are available whigo dbllow different objectives than only
safety enhancement. Further research might inwastighe reasoning and motives for
consumer acceptance, by incorporating differentsaorer benefits, interventions or meat
types in the study design. While this study hasatdemed the research scope to different
stages of the beef chain, further research is recamded to deepen the knowledge on
consumer acceptance of technological interventiotise beef chain.
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Chapter 7: Consumer acceptance of packaging technologies
for improved beef safety

This chapter has been published as: Van Wezemadlieland, @. and Verbeke, W. (2011).
European consumer response to packaging technsldgreimproved beef safetyMeat
Scienced9 (1), 45-51.

Abstract

Beef packaging can influence consumer perceptibmeef. Although consumer perceptions
and acceptance are considered to be among thdimibstg factors in the application of new
technologies, there is a lack of knowledge aboet dlaceptability to consumers of beef
packaging systems aimed at improved safety. Thipteln explores European consumers’
acceptance levels of different beef packaging teldgies. An online consumer survey was
conducted in five European countries (n=2,520).eftance levels among the sample ranged
between 23% for packaging releasing preservativditimeds up to 73% for vacuum
packaging. Factor analysis revealed that familiackpging technologies were clearly
preferred over non-familiar technologies. Four coner segments were identified: the
negative (31% of the sample), cautious (30%), cwasee (17%) and enthusiast (22%)
consumers, which were profiled based on theiruaktis and beef consumption behaviour.
Differences between consumer acceptance levelsldshoe taken into account while
optimising beef packaging and communicating itsetién
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7.1. Introduction

During the past decades, consumers have shown amgasing interest in animal food
production, matching their increasing interesthiea uality of food in general (Magrkbak &
Nordstrom, 2009). Product appearance is one ofmi&ia determinants of consumers’ quality
perceptions of meat (Grunert et al., 2004). Assalltevisual search cues, such as packaging
and packaging-related product characteristics,ifssgntly shape consumers’ meat purchase
intentions and decisions (Grobbel et al., 2008;béke et al., 2005). However, a discrepancy
exists between producer and consumer concernsmeit packaging. The meat sector has
largely supported the development of packaging meckaging systems, as new packaging
technologies contribute to preserving product dqualnd safety, to providing a larger stock of
meat products in the shops and to increasing theladvity of ready-to-eat meals.
Furthermore, the delivery of safe meat productsdaiesumers is of major importance in the
food industry. These trends are the most impodaning forces for industry efforts to invest
in the development of packaging systems (Belch@®6p Consumers however have mainly
hedonic motives for meat choice, more than safeigaons alone. Meat safety is considered to
be a prerequisite by consumers (Van Wezemael ,eR@L0b) and therefore not something
they attach conscious weight to. This indicatedeght drivers for using and choosing
packaging among consumers versus the meat indéstoyvledge and a better understanding
of the impact of these differences is importanttfe success of the meat industry in utilising
new packaging systems.

The different drivers for producers and consumeesaso reflected in research regarding
meat packaging. Meat packaging has been extensd@tymented from a technological
perspective in terms of its protective role towatks microbiological, visual (colour) and
sensory quality of meat (e.g. the recent paperdemng & Claus, 2011; Suman et al., 2010;
Venturini et al., 2010). As packaging can influetesf colour and colour stability (Grobbel
et al., 2008), the packaging technology also imft@s consumer perceptions of beef.
Especially for beef a close link has been docuniefisetween colour preference and the
decision to purchase (Carpentr al.,, 2001). The role of meat packaging has &ksen
documented from a marketing perspective, as a gemeeans of product differentiation,
value-adding in terms of convenience, and as aecdor labels, brands and other product
information (e.g. Bernuést al., 2003a). Several meat consumer studies inaestigated the
role of intrinsic and extrinsic cues on beef qyaperception, expectations and experience
(e.g. Banovic et al., 2009; Krystallis et al., 208funsg et al., 2005). However, only a few
also included packaging as a possible componethieafuality concept for beef. Acebron and
Dopico (2000) investigated the effect of presentoegf freshly cut versus pre-packed in
trays. Their conclusion was that the presentatioheef in trays had a significant negative
effect on expected beef quality. Bredahl (2004)sabered packaging (cardboard tray and
package sleeve) as an extrinsic cue for (brandeet) duality. Although the study indicated
that a perceived more favourable packaging wasceged with a more acceptable price, the
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conclusion was also that packaging was not sigmfias a quality cue shaping branded beef
quality expectations. Also Bernués et al. (2003ported that packaging of (pre-prepared)

beef was perceived less important to consumers feveral European countries. This result
was attributed to the fact that most beef was glpicsold unpackaged, hence consumers
were less familiar with packaging as a quality ddewever, the authors also noticed that this
market situation was changing rapidly with a gagnimportance of packaging and processing
of beef as a response to a growing conveniencetatien among consumers. Nevertheless,
recent focus group studies in several Europeantdesrrevealed that packaged beef still

evoked associations as being unsafe rather tharasadng consumers (Van Wezemael et al.,
2010b).

Although consumer perception of products and paockgpgre considered to be among the
most significant factors limiting the applicatiorfi new product technologies (McMillin,
2008) there is a lack of knowledge about the aat®itty of packaging systems to consumers
(Coma, 2008). Only a limited number of studies hapecifically investigated consumer
preferences with respect to meat packaging, showhiat) conventional plastic overwrap
packaging is preferred over other packaging tedygies such as vacuum packaging (Watson
et al., 2005) or packaging with biopreservativesig@ainieet al., 1998), for example.
Furthermore, the provision of information about Hpplied packaging technology has been
shown to lower consumers’ willingness-to-pay foebgGrebituset al., 2009), which is in
line with the aforementioned scepticism raised agnoonsumers when beef is offered pre-
packed. Because of these indications in terms gétnes attitudes towards meat packaging,
new packaging technologies are often introducechowit providing full information to
consumers (McMillin, 2008). As utilising new packag technologies can provide benefits
for consumers, notably in terms of quality and safihere might be an interest in conveying
consumer information about packaging charactesigimth from producers’ and consumers’
point of view.

The objective of this chapter is to investigatedp@an consumers’ response to different beef
packaging technologies with particular emphasistion safety aspect of packaging. This
aspect of beef packaging may not necessarily bentakto account very consciously by
consumers, still it constitutes an issue and imaest of major importance for the beef
industry. A better understanding of consumers’ @gtion and acceptance of different beef
packaging technologies is therefore crucial for nesef packaging development and the
identification of demand-driven market based pabsés for improving beef safety
(Markbaket al., 2010). Packaging innovations might contebio the product differentiation
strategy of beef industry partners and may prosidempetitive advantage in the increasingly
competitive market environment (Powtiaal., 2010).
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7.2. Methodology

7.2.1. Data collection and used measures

An online consumer survey was conducted among 2&ddt beef consumers in five
European countries (France, Germany, Poland, Spainthe United Kingdom) in February
and March 2010. Procedures of participant recruitmand data collection have been
described in 1.5.2 Sample characteristics are pteden Table 7.1, showing that the sample
covers a wide range of respondents in terms obsdemographic characteristics.

Table 7.1: Socio-demographic characteristics ofghmple (in % of participants) (n=2,520)

France Germany Poland Spain UK Total
sample

Age
18-30 years 29.5 22.2 58.9 31.7 23.7 33.3
31-45 years 39.8 36.5 30.2 49.0 25.8 36.2
46-64 years 27.3 37.9 10.5 17.7 42.3 27.1
65-85 years 3.4 3.4 0.4 1.6 8.2 3.4
Male 36.9 49.0 42.9 44.2 47.2 44.0
Female 63.1 51.0 57.1 55.8 52.8 56.0
Post-secondary education 29.0 66.7 43.7 49.8 63.3 055
Urban residence 62.3 60.9 79.8 85.7 67.1 71.2
Cohabiting 82.9 75.8 95.4 90.1 82.5 85.4
Children under the age of 5y 21.2 10.1 30.3 19.7 11.7 18.6
Children older than 5y 19.2 20.5 23.1 21.5 22.3 21.3
Working in the food industry 6.3 3.0 8.5 4.0 6.0 6 5.

An online questionnaire measured consumers’ regsotes different beef safety-enhancing
interventions, namely adjusting the cattle feedehdecontamination, processing techniques
and packaging technologies. This chapter focuseshendifferent types of packaging
interventions presented in the questionnaire. Tivesee modified atmosphere packaging,
vacuum packaging, packaging containing protectivactdria, packaging releasing
preservative food additives, and packaging comginnatural agents. These packaging
technologies were selected based on recommenddtimmsscientists and industry experts
participating in the ProSafeBeef project (Miles &adWell, 2008). The presentation of the
statements to the participants (provided in Append) was discussed with food
technologists and consumer researchers. All staitsrieghlighted the safety benefit of the
described packaging technology. A general quediamking the respondents to rate their
overall acceptance of adjusting the packaging torave beef safety) was followed by five
specific questions, measuring consumers’ respooseath of the five above-mentioned
packaging technologies for beef. The respondents asked to report their response in terms
of rejection versus acceptance of each of thes&agawy interventions on a five-point
interval scale (where 1=‘completely unacceptabl=rather unacceptable’, 3='neutral’,
4="rather acceptable’ and 5=‘completely acceptgble’
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The second part of the questionnaire assessed doesumption behaviour and related
attitudes. Consumers were asked to indicate thébauof days they had consumed beef steak
and beef burger during the previous 14 days (copsomfrequency scale ranging from 0-14
times). Consumer attitudes with respect to conssnfieod safety concern (McCartlet al.,
2003), their general health interest (Roiniretral., 1999), and their confidence in beef and
beef products were assessed. Constructs, itemsaasurement scales used are presented in
Appendix V.

7.2.2. Data analysis

The statistical software package SPSS 15.0 was fmsedata analysis. First, descriptive
statistics (frequencies, means, standard devigtislese computed to describe packaging
acceptance levels.

Second, a principal components factor analysis wdrimax rotation and Kaiser
normalisation was performed on all six packagirajeshents. Exploratory factor analysis is a
widely applied statistical technique aiming to ralviatent variables that cause covariation
between manifest variables (Costello & Osborne,5200he Kaiser criterion was used to
retain factors (i.e. eigenvalues greater than sn#eaision criterion). The internal consistency
of the factors was measured with Cronbach’s alphpaired sample T-test was applied to
investigate whether the scores on these factofered significantly from each other.
Differences in scores were assessed through oneAMNYVA F-tests (in case of equal
variances) or Welch and Brown-Forsythe statisiicsése of unequal variances). Equality of
variances was tested using Levene statistic. Ire cafs equal and unequal variance,
respectively Bonferroni and Dunnet C-values wepored in multiple comparisons between
groups. Differences were considered significara ptvalue below 0.05.

Third, market segmentation was performed usingtefugnalysis. A hierarchical clustering
method was followed by a K-means clustering: therdrchical clustering was used to
determine the starting configuration for the K-nmeatustering, as the latter is sensitive to the
choice of the starting positions. The mean scorem fthe clusters resulting from the
hierarchical clustering were fine-tuned using K-nmeaBased on the two factors obtained
from the factor analysis, four clusters were expedh which high and low values on these
factors are combined. As the separate packagingnsémts contain more information
(variance) than the two constructs, the six statesnavere used as input for the cluster
analysis. Respondent data were standardised tanatenbias caused by response styles.
Ward’'s method (optimising the minimum variance)ngsithe Squared Euclidean distance
measure was used as cluster method. One-way ANOY&StE, Welch and Brown-Forsythe
statistics, ang? tests were applied to characterise the consueggnants.
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7.3. Results

7.3.1. Packaging acceptance lev

The idea of adjusting the characteristics of thekpging to enhance beef safety is rejecte
11.4% of the respondents (see Fig7.1). The most accepted technology of packaging
vacuum packaging (accepted by 73.0% of the paatintg), followed by modified atmosphe
packaging (54.7%). Packaging technologies thatwoess were less familiar with (such
packaging with differentikds of additives) were less easily accepted. Ealpgthe concep
of preservative food additives released from thekpging was disliked, with over 40% of t
sample considering this packaging technique benagceptable and another 35.9% repor
aneutral response. A detailed overview of the distibn of acceptance levels of the vari
packaging technologies in each of the five coustisepresented in ttAppendix V..

2.5
Packaging (general)JJBEEN 25,1 40,0 23,4
1,3
Vacuum packaging 2] 20,3 40,0 33,0
3,1
Modified atmosphere [JJIETJER 32,0 40,3 14,4
With natural agents 40,3 28,1 8,5
With protective bacteria 35,5 23,9 6,5
Releasing additives| RN 35,9 17,8 54

m Completely unacceptabl@ Rather unacceptat = Neutral = Rather acceptable Completely acceptak

Figure 71: Acceptance levels of the different packagingretogies (it % of the total sampl

7.3.2. Factor analysis

Factor analysis yielded a clear grouping of paak@g@ilternatives in familiar and n-familiar
packaging technologies. Different parameters shothedappropriateness to run a fac
analysis: correlationsetween the variables were high (r>0.30), thediagonal correlation
were significantly different from zero (Barlettsst p<0.001) and the sampling adequacy
sufficiently high (KMO MSA=0.786). Communalities veeall higher than 0.60 and 70%
the btal variance was explained by the two resultingiygonents, indicating that the propo:
factor solution was a good representation of the.dall factor loaded high on one (>0.t
and only one factor (highest loading > 2 x the secbhighest factor lodng). Table 7.2
characterises the factor analytically derived amss. The internal consistency of the fact
was sufficiently high to compute summated scc
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Table 7.2: Exploratory factor analysis results: facloadings, % variance explained, reliability iesates, and
mean (standard deviation) for acceptance of famaiad non-familiar packaging technologies

Familiar packaging Non-familiar packaging

technologies technologies
Packaging (general) 0.79 0.24
Modified atmosphere 0.75 0.36
Vacuum packaging 0.87 0.01
Releasing additives 0.05 0.83
With protective bacteria 0.21 0.81
With natural agents 0.31 0.71
Variance explained (%) 35.00 35.20
Cronbach’s Alpha 0.78 0.76
Mean (SD) 3.75 (0.80) 2.96 (0.85)

Bold face items assigned to factor

A paired sample T-test (p<0.001) showed that tleeptance level of non-familiar packaging
(2.96) is significantly lower than of familiar paading technologies (3.75). Distribution of
acceptance levels per country is shown in TableTh8se results confirm that the acceptance
levels of the familiar packaging technologies aghér than of the non-familiar packaging in
all countries. Furthermore, significant differeneesre observed between countries regarding
acceptance levels of both familiar and non-famgiackaging (Table 7.3). Familiar packaging
was most accepted in Spain and Germany, while leaBbland and France. Nevertheless,
familiar packaging received higher than neutral resoin all countries. Non-familiar
packaging only reached higher than the neutraltp@nin Spain, which was significantly
higher than in any other country of the study.

Table 7.3: Differences between countries in acaemalevels of familiar and non-familiar packaging
technologies (mean scores)

France Germany Poland Spain UK Total
Familiar packaging 3.63" 3.84" 3.50" 3.95" 3.80" 3.78
Non-familiar packagin 2.84Y 2.9 2.94Y 3.1 2.96™ 2.96

abeldgeores in a row with different superscripts araisicantly different (p<0.05) (ANOVA)

*YScores in a column with different superscriptssagaificantly different (p<0.05) (one-sample T-Jest

! Measured on a 5-point scale: 1=completely unacbémt&=completely acceptable; Significant differesc
using Welch and Brown-Forsythe statistics and Du& post hoc test

7.3.3. Consumer segmentation based on packaging eptance levels

Four consumer segments resulted from the clusi@ysia (see Table 7.4). Profiling these
segments based on the six packaging items agaimeshthe two factor-analytically derived
packaging categories. Cluster 1 (referred to agdtiee”) had values below three on all
packaging technologies (except vacuum packagirg)s tgenerally considering changing
packaging characteristics to enhance beef safdtacteptable. This consumer segment had
the lowest values for the familiar packaging tedbges. Cluster 2 consisted of “cautious
consumers”: these consumers reported medium vadlightly above the neutral point of 3
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for all packaging technologies (except for preseveafood additives released from the

packaging). Cluster 3 was defined as “conservatigéhough accepting familiar packaging

technologies quite easily, they had very low acaeqe levels for the non-familiar packaging.
These consumers felt at ease with the idea of tgguthe packaging for safety enhancement,
but were not too keen on non-familiar technologi€tuster 4 consisted of “enthusiast”

consumers, with high acceptance levels on all pgogatechnologies, and especially on the
non-familiar packaging technologies.

The four consumer segments were profiled based hair tattitudes and behavioural
characteristics in terms of beef consumption (Tab#. The enthusiasts were heavy beef
consumers who put relatively high confidence inflae® beef products, caring much about
food safety and having a high interest in foodiezlahealthiness. The negative consumer
segment had significantly lower concerns about feafety and interest in food-related
healthiness, as well as lower confidence in beef beef products. The two remaining
consumer segments (the cautious and conservatnguowers) scored relatively high on the
attitude scales but low on beef consumption.

Table 7.4: Consumer segments regarding acceptahioeed packaging technologies

Cluster 1 Cluster 2 Cluster 3 Cluster 4
(n=793) (n=750) (n=415) (n=562)
31.5% 29.8% 16.5% 22.3%
Negative Cautious Conservative Enthusiast
Familiar packaging
Packaging (general) 2.758 418 3.9¢ 4.37
Modified atmosphere 2.64 3.8 3.68 4.28
Vacuum packagirfg 3.08 4.39 4.44 4.4F
Non-familiar packaging
With protective bacterfa 2.52 3.07 1.92 4158
Releasing additivés 2.50 2.68 1.66' 4.05
With natural agents 2.70 3.37 2.31° 4158
Attitudes
Food safety concern 522 5.55 5.53 5.64
General health interest 4%5 4.83 4.86 4.7¢"
Confidence in beef and beef products 8.33 3.68 3.70 3.8¢
Beef consumption frequency (past 14 days)
Steaks 1.79 1.92" 1.72 2.16
Burgers 1.47 1.47 1.33 217

abeScores in a row with different superscripts araiicantly different (p<0.05).
!Significant differences using Welch and Brown-Féhgystatistics and Dunnet C’s post hoc test
“Significant differences using ANOVA and Bonferrquist hoc test
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Table 7.5 shows which socio-demographic groups wegeificantly (chi-square p-value <
0.05) overrepresented in each cluster. No sigmificalation was found using the chi-square
association test between age, residential statusper of children, or working in the food
industry on the one hand and cluster membershtp@onther hand.

Table 7.5: Socio-demographic profilef the consumer segments

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Negative Cautious Conservative Enthusiast
Country PL, FR SP FR, GE SP, UK
Residence rural urban rural urban
Socio-economic situation Secondary Higher Higher Manager or no
school / education / education / paid
employed or students / >3000 employment /
retired / income  income 1000- 3000-4000
<500 3000

YIn the columns is indicated which groups are (sligroverrepresented in each cluster.
Only including variables with significant X2 tesalues.

7.4. Discussion and conclusions

This chapter presents original findings from a diiative study assessing consumer
acceptance of beef packaging technologies. Thergesability of the findings is limited
because of the nature of the samples (being divmrsaot completely representative for the
national populations) and the study design (annentjuestionnaire assessing acceptance by
using textual representations of the different pgakg technologies). Nevertheless, our
results provide valuable insights into consumerc@gtions and acceptance of safety-
improving beef packaging technologies.

Food packaging has multiple positive functionskdoth consumers and producers: it contains
the product, protects it against deteriorative @ffeand provides to consumers a convenient
product that is easy to use and handle (McMilli@0&). The idea of modifications of the
packaging to improve beef safety was accepted Bl @&3the consumers in our pan-European
consumer sample. However, although the safety ef e requested and also implicitly
expected for beef that is on sale, consumers weteunivocally accepting the specific
processes of these modifications, illustrating éixestence of ambivalent attitudes towards
specific beef packaging technologies. This indigatkat the advantages of packaging
technologies are not always acknowledged by thewwoer. As suggested by both the factor
and cluster analysis, familiarity is a major detant of consumer acceptance of beef
packaging technologies. Since our study does ratige data on knowledge, previous use or
experiences with the different beef packaging tetdgies, it is impossible to quantify the
strength of this relation or to assess nationdedéhces regarding prior experiences with the
different packaging technologies. Neverthelessyéisalts suggest that prior experiences with
the packaging technologies are a decisive factoomsumers’ acceptance. The most accepted
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packaging technology was vacuum packaging (accdpté@®% of the respondents), followed
by modified atmosphere packaging (54 %). Theseaink technologies are familiar to most
consumers, as they are commonly applied in beefo#imer food products that are available
all over Europe. Vacuum packaging is well-known Bicelloset al., 2010) and generally
perceived as easy to handle and store by consyRessirreccion, 2004). Vacuum packaged
meat has been marketed successfully in many cesr{tteong & Claus, 2011). However, this
packaging technology can give beef a burgundy colhile consumers prefer a bright red
colour (Resurreccion, 2004; Hoffman et al., 1998)other packaging method that is more
successful in preventing discolouration of the piidis modified atmosphere packaging.
Modified atmosphere packaging can provide a favdareed colour in beef, and is therefore
a desirable packaging method in retail (Jeong &u€la2011; Aaslyng et al., 2010).
Information about modified atmosphere packagingtassome degree available for the
consumers at the point of purchase, as Europeasldegn (EC directive no. 95/2/EC)
commands the food industry to label the gases imsedodified atmosphere packaging.

Two packaging technologies were highly rejected parad to the other packaging
technologies in the questionnaire: adding protectbacteria to the beef packaging and
especially packaging releasing preservative additwere unacceptable for more than one
third of the sample. Adding protective bacteriemisommon practice in food such as dairy
product (Todorowet al., 2007), but also in meat products, primarilfermented dry sausages
without heat treatment. However, while the presesfcbacteria in dairy products has been
marketed as a benefit, it has not in meat prodwsid, consumer acceptance of this issue
remains largely undiscussed (Zhagtgal., 2010). However, around 30 percent of ounsa

did consider this packaging technology as acceptabdicating that this relatively less-
accepted process nevertheless has some degreeblx pupport. Packaging releasing
preservative additives is a type of antimicrobietivee packaging which potentially delivers
enhanced safety and quality, explaining the growirigrest from researchers and industry.
Increased consumer acceptance would open new opgas for active packaging
technology (Kerryet al., 2006). Packaging with added natural agerds best accepted
among the non-familiar packaging technologies. Olgsearch has shown that consumers
considered the use of biological agents in meakg@ng unacceptable, but they were not
opposed to research in this area (Untersclailtd., 1996). The phrase “packaging with added
natural agents” is accepted more easily by conssirf8§%) compared to “packaging with
added protective bacteria” (30%), although botls¢h@escriptions can be applied to the same
packaging technology, for instance the use of daettid bacteria in meat packaging
(O'Sullivan et al., 2002). Without any doubt, the phrasing bé tapplied packaging
technology influences consumer acceptance and ahbal considered carefully when
communicating about these issues with consumers.

In all five countries under study, non-familiar bpackaging technologies were less accepted
than familiar beef packaging technologies. Thiglifig is consistent with previous research
results (de Barcellogt al., 2010). Familiarity may change consumersk rperception,
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lowering the worries about possible negative effemhd as a result enhance technology
acceptance (Sjoberg, 2002). Such effects have demonstrated for example also in the case
of foods with health claims where familiarity wasuhd to lower consumer scepticism
(Verbekeet al., 2009). As familiarity can increase whileinge confronted with specific
packaging technologies, consumer perceptions caexpected to change over time into a
more positive direction for more frequently useéfiqeackaging.

Compared to the familiar technologies, more consanmaicated to be neutral towards the
non-familiar packaging technologies. A plausibl@laration is that consumers find it hard to
assess packaging technologies of which they have lonited knowledge. The use of
language which consumers are not familiar with ljsa€ ‘protective bacteria’ or ‘lactic acid’)
might disable consumers to assess possible beoéfitee packaging technologies (Siegrist,
2008). Furthermore, the increase in neutral answeeutd also illustrate the low awareness,
interest and knowledge of consumers about theysafdtancing processes in packaging.

Acceptance of beef packaging technologies variesvdsn individuals. The negative
consumer segment comprised around one third ofamaple, indicating that there is a large
group of consumers who oppose to the idea of emmgnoeef safety at the stage of
packaging. This segment is overrepresented by cogrsuwith a lower income and education
level. They prefer beef in a conventional PVC ovapy or unpacked fresh beef. As
suggested by earlier research findings, Europeasuroers put some degree of distrust in the
packaging industry when it comes to beef safetyn(\ezemael et al., 2010b). This distrust
can be expected to be higher among this negatinsuceer segment, while lower among the
enthusiastic consumer segment. Over 20% of the Isarmpenthusiastic about the idea of
using packaging to improve beef safety. This coresusegment is overrepresented by
Spanish, British, urban and higher income consunidris consumer segment is convinced of
the safety benefit of applying packaging technolagd is receptive for innovative processes
to take advantage of this benefit. If communicatamout packaging technologies would be
increased to improve public acceptance, this segsteuld be the target group. It is possible
that the higher mean acceptance levels among 3peoisumers indicate that they are more
optimistic about the expected benefits of the aapliechnologies. For this reason, Spain
could be an interesting country to introduce inriweabeef packaging technologies. A higher
acceptance of packaging technologies was alsotddt@eenong urban consumers, which are
overrepresented in the cautious and enthusiasunmrssegments. Rural consumers seem to
be more conservative than urban consumers, comiynthe recent research findings of
Guerrero et al. (2009). Our results indicate thammunications about beef packaging
technologies, packaging designs and benefits shialdel into account these differences in
consumer acceptance levels between countries, @ackatechnologies, information
presentation and consumer groups.
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Part III The effect of information on beef quality expectations
and experiences

Part Il of this doctoral dissertation deals wittetthird research objective, investigating the
effect of information about beef technologies onstomer acceptance of beef. The research
framework developed in Chapter 1 assumed that teekinologies do not only impact the
sensory characteristics of the product, but thatsaumer awareness about their application
might also have a direct impact on consumers’ egteas and experiences of beef. Earlier
research results in this doctoral dissertation reuggested that technology information can
indeed have an influence on consumer acceptanceofe appropriate methodology to
investigate the effect of technology information oansumer liking of beef is sensory
research. Therefore, a consumer study in whichnérmation experiment was combined
with sensory testing was conducted in January +Uaep 2010 (Study 3).
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Chapter 8 investigates the effect of informationNmrwegian and Belgian consumers’ liking
of beef products which have been produced by meausfferent processing technologies.
The two technologies selected for this study aeetéchnologies that were the most and least
accepted among the focus group participants, asisbed in Chapters 4 and 5, being muscle
profiling and marinating beef by injection. The uks will provide insight about the
interaction of technology information with physigabduct experience.
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Chapter 8: The effect of information on consumers’ expected
and experienced liking of beef

This chapter has been submitted Nteat Scienceas: Van Wezemael, L., Ueland, @.,
Radbotten, R., De Smet, S., Scholderer, J. and eketbW. The effect of technology
information on consumer expectations and likindgp@éf.

Abstract

As European consumers increasingly attach valuketg@rocess characteristics of their food,
the use of technologies in beef processing maytaffiensumers’ reactions to beef products.
Although beef technologies are hardly communicatecdonsumers, providing consumer-
oriented information about their application mightrease perceived transparency, trust and
consumer acceptance. This chapter investigates infamation about beef technologies
influences consumers’ expectations and liking oéfbsteaks. For this purpose, Belgian
(n=108) and Norwegian beef consumers (n=110) ppatied in an information experiment
combined with a sensory test, in which each consuasted three beef steaks processed by
different technologies: unprocessed tenderldih Psoas Major muscle profiled M.
Infraspinatus and marinated (by injectioriyl. SemitendinosusThe findings illustrate that
information provision about beef technologies cahagce consumers’ expectations and
liking of beef. However, information transfer dictnguarantee higher expectations and
liking. Information might become either less relevavhen the product is actually tasted (as
confirmed by our findings among the Norwegian sajpbr more relevant when the
information is confirmed during tasting (as indexhtby the findings among the Belgian
sample). These results indicate opportunities farketing beef that is processed by means of
specific beef technologies that might be valueddrysumers.
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8.1. Introduction

Processing technologies aiming to enhance foodtyuaid safety are widely applied in the
food chain. It has been suggested that consumeosiupt preferences may have become
more dependent on process characteristics (Gru@@5). Although consumers may not
always understand the technical issues, they oépart preferences for particular practices,
such as organic production systems and minimalgs®ng, while disliking others such as
genetic modification (de Barcellos et al., 2010elsen et al., 2009; da Costa et al., 2000),
irradiation (Mgrkbak et al., 2011), carcass deawmitation (Korzen et al., 2011), or
marination by injection (de Barcellos et al., 2010he last of these effects is particularly
interesting in light of the fact that the amountogat that is sold marinated is steadily
increasing, indicating that these products ardlyaaccepted in the market even though the
attitudes consumer report in surveys and focus pgomight be negative. Industrial
marination has historically been mainly appliednwpioultry but increasingly also with pork
and beef. Beef is typically injected with brine taining salt, phosphates and flavour-
enhancing ingredients. Although the technology &nty used to alter the flavour, it is also
used for tenderisation and to prolong shelf-lifeRi@ner et al., 2009; Scanga et al., 2000).
Semitendinosuis one of the muscles that is traditionally coessdl a tough muscle. Research
has shown that its eating quality and texture carsignificantly improved by marination
(Chang et al., 2010).

Unlike marinating beef by injection, identifying webeef cuts through muscle profiling
appears to be a technology that is acceptable topgan consumers (Verbeke et al., 2010).
Muscle profiling is the precise characterisationrafscles by physical and chemical analysis
with the purpose of utilising them in the best polssway. Recently, muscle profiling
technology has identified potential new beef cinat tcan be sold as good quality steaks
(Hildrum et al., 2009)M. Infraspinatus a muscle located in the shoulder, has been fdhti
as a consistently tender muscle. However, it castai massive internal connective tissue
seam that needs to be removed before commercafisathe cut has been marketed
successfully by the US meat industry as flat irotop blade steak (Hildrum et al., 2009; Von
Seggern et al., 2005).

Consumer attitudes towards food technologies arengly embedded in pre-existing
fundamental attitude structures (Scholderer & Frew2003). Familiar and ‘natural
technologies are more easily accepted by consurersexample, laccarino et al. (2006)
reported that industrial madsoppressatasalami received lower expectation scores than
traditional soppressataTechnologies characterised as being bioactise radbncerns related
to unpredictable effects, uncontrolled applicatiand ethical issues (Frewer et al., 2011).
Proponents of particular technologies often asstiratnegative consumer attitudes can be
changed by providing more information to correa go-called ‘knowledge deficit’, i.e. to
overcome rejection of a technology solely due topé¢ unawareness (Teisl et al., 2009;
Hilgartner, 1990). However, several studies havewshthat simple information provision
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does not guarantee more positive attitudes (Rdatiral., 2011). Information can activate
existing fears and concerns about food technoloff@x et al., 2007) and even lead to
boomerang effects (Scholderer & Frewer, 2003).

Consumer acceptance or rejection of food procegsitgnologies can depend on the amount
of information that is provided, as was illustratedDeliza et al. (2003) and Cardello (2003).
Specifically, the provision of information abounhtgble benefits is considered a key factor in
shaping consumer acceptance of food technologiesitie framing of technology
information might enhance consumer acceptance {Sieg008). Several studies showed that
consumer-oriented benefits such as health or tastenore acceptable to consumers than
producer- or industry-oriented benefits such a®redeéd shelf life (Sorenson & Henchion,
2011), or indirect and intangible benefits sucheasironmental gains (Cox et al., 2007).
Information about the production process might owolty influence consumer expectations,
but also evaluations of the taste (liking) of a doproduct (Siegrist, 2008; Caporale &
Monteleone, 2004).

The objective of this study is to investigate wkeethonsumer preferences for beef can be
modified by providing different levels of informati detail about the applied processing
technologies. For this purpose, an information @rpent (basic versus detailed information)
Is combined with sensory testing in which consusgectations and liking of various beef
steaks are assessed. The inclusion of two progessshnologies, marinating by injection and
muscle profiling, to which consumers might have agfe a priori attitudes (de Barcellos et
al., 2010; Verbeke et al., 2010) in combinationhviwo levels of information adds originality
to this study.

Major differences in consumer liking and expectadi@re expected because of the different
nature of the three beef steaks in this study. tEeted products represent a graded level of
processing, including unprocessed tenderloin, lopgcessed muscle profiled beef, and
highly processed marinated beef. Data collectiotwia European countries, Belgium and
Norway, with a different beef consumption traditiemd frequency allows investigating cross-
country differences. Belgium has a long traditionbieef production and has higher beef
consumption compared to Norway. In Norway, meatsoamption has been low, but it has
increased steadily in the last decades, althoughfarobeef. Still, meat consumption in
Norway is very traditional with more limited chogcas most of the increase in the assortment
is in minced meat categories, and there remainsir@e | potential for further product
differentiation, both in terms of quality charactéics and product alternatives. These two
countries thus represent different backgrounds wrlspect to experience with and
consumption of meat. The results will provide itgggabout the interaction of physical
product experience, especially sensory dimensisitls,perceptions of credence qualities that
are related to the technology employed. This kndgde will provide guidance for the
development of new products and new processingitéogies in the beef industry.
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8.2. Materials and methods

8.2.1. Participants and procedure

Data were collected among adult beef consumerimvaly (n = 110) and Belgium (n = 108)
in January and February 2011. All participants weglar consumers of fresh beef (at least
once a month), recruited from untrained consumaearelsathat were managed by the
institutions responsible for the data collectioon8umers allergic to citrus, kiwi or pineapple
were excluded. The sample was balanced in terngemder (50% males; 50% females) and
age (50% aged 16-35 years; 50% aged 36-55 yeaexno@raphic characteristics are
presented in Table 8.1. Consumers were invitechdwselected days in January and February
to a central testing location (located in As in Way; Deinze in Belgium) where they
received instructions how to participate in thedgtand provided their informed consent.
Questionnaires were completed on computers, usye@kestion® software in Norway, and
FlZZ software in Belgium. Consumers first answeegedist of questions regarding their
attitudes towards beef and beef technologies. Aftenpleting this questionnaire, three beef
steak samplesM. Psoas major(unprocessed benchmarkM. Infraspinatus and M.
Semitendinosysvere served in randomised order.

Table 8.1 Sample characteristics in Norway and Belgium (imBthe national sample)

Norway Belgium

(n=110) (n=108)
Male 46 46
Female 54 54
18-35 years old 45 46
36-55 years old 55 54
Cohabiting 92 92
Children in the household (0-14y) 51 32
Post-secondary education 70 44
Working full-time 61 50
Students 30 25

8.2.2. Information experiments

Participants were randomly allocated to one of imformation treatment groups. One group
received only basic information about the techniglegwhereas the other group received
detailed information about the technologies. Thescdptions used in the information
experiment are provided in Appendix VII. Basic infation on the value-added beef cuts
included the name of the technology and its expkeetéect on beef eating quality. Detailed
information elaborated on the normal conventiorsa af the beef cut, the applied processing
and the specific objective of applying the techggloinformation onM. Psoas major
distinguished between no information at all (basiormation condition), and the formal
statement that no technology had been appliedatoprticular beef cut (detailed information
condition).
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8.2.3. Meat samples and preparation

Beef muscles were obtained from Norwegian Red aelgi& Blue young bulls of 18-24
months age for preparation and presentations invAlpand Belgium, respectively. Muscles
were selected from a large number of animals inAdgr and from four animals in Belgium.
In Belgium, beef cuts that each consumer receiveck waken from the same animal. Three
beef cuts were selected for this study, one ungsaehigh-value beef cu¥l( Psoas major
and two beef cuts that normally are not offeredhigh-value cuts in the considered markets:
M. Infraspinatusand M. SemitendinosusThe muscles were cut from the carcass two days
post mortem and vacuum aged at 4°C until cookirigraf4 days after slaughter. The
Semitendinosugias marinated 9 days post mortem. To each musiake specific technology
was applied: muscle profiling oM. Infraspinatus marinating by injection onM.
Semitendinosysnd no technology dd. Psoas majar

M. Infraspinatuswas selected as the cut to be presented for carsurepresenting the
technology of muscle profiling (MUP). The samplesra/prepared by removing the internal
connective tissue seam in the middle of the muddhe. two remaining filets were cut into
three equally sized piecdd. Semitendinosuszas marinated (MAR) by injecting a marinade
consisting of 1.4 kg phosphate (diphosphate E-4falt@aphosphate E-451; 51% ag) and
1.6 kg salt (NaCl) dissolved in 36.5 litre tap watkfter mixing which completely dissolved
the ingredients, 0.5 litre of centrifuged kiwi jaievas added. The tenderizing effect of kiwi
juice on muscle tenderness has been described b taal. (2002), Sugiyama et al. (2005),
and Christensen et al. (2009). Approximately onar tater,M. Semitendinosusiuscles were
injected with the marinade to a target of 110%hefinitial weight by means of a multi-needle
injector (needles with 4 millimetres diameter). &ffirst injection, all muscles were weighted
and pick-up was calculated. Some of the muscleg weinjected to obtain the desired 10%
weight increase. Muscles were vacuum packed anmddstat 4°C until cooking and tasting.
The marinatedVl. Semitendinosus/ere sliced into cuts of 3.5 cm along the longitadi
direction of the muscle. The tenderloin (TL) sarspdé theM. Psoas majowvere prepared by
cutting the muscle into equally sized pieces ofrapimately 7 to 10 centimetres along the
longitudinal direction of the muscle.

The surfaces of all prepared beef cuts were fried ihot frying pan to which 25 g. of
margarine was added, for approximately 40-60 sexqed side of the cuts. Further cooking
was completed in a dry oven, at a temperature 6f@ 7or about 20 minutes. The cuts were
taken out of the oven when their core temperataaehed 72°CM. Infraspinatusand M.
Psoas majoror 70°C M. SemitendinosyisThe cuts were allowed to rest for 3 minutes. The
serving pieces were cut parallel to the longitudmascle direction. A thin slice of the frying
crust was removed. Further perpendicular cutting performed to generate serving pieces
that enabled the participants to taste each saP@e times. The serving pieces were served
to the participants in a plastic plate covered lig 0 keep the samples hot. The plastic plates
were numbered with three-digit codes, and samplke® werved in a randomised order. A
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sharp knife and fork were provided for the tastiipter was provided to rinse the mouth
between tasting different samples.

8.2.4. Measures

Before tasting, consumers completed a questionnagarding their socio-demographic
characteristics (gender, age, household compositieducation, and occupation).
Technologies were textually presented to the ppdids by means of basic or detailed
information on-screen. Expectations about the thesf cuts were measured using a 9-point
rating scale ranging from ‘do not like at all’ tbke very much’. After completing this
guestionnaire, participants received the three nseatples for tasting. They tasted one
sample at the time and indicated their liking ofi-point rating scale ranging from ‘do not
like at all’ to ‘like very much’.

8.2.5. Statistical analysis

A linear mixed model with one between-subjects dadcinformation condition) and one
within-subjects factor (product) was used to deteenthe effect of information and product
on expectations and liking in each country. A randatercept was added to the model to
account for eventual heterogeneity of the partitipan their scale usage and response
behaviour. The model was estimated separatelydadn ef the two countries and for each of
the two dependent variables.

8.3. Results and discussion

Tables 8.2 and 8.3 show the results of the linexednmodels of expectation and liking,
respectively. All four analyses revealed significamin effects of information and product
but no interaction. The three beef cuts differeghigicantly in terms of both dependent
variables (Figure 8.1). Both Norwegian and Belgiansumers preferred the high-value beef
muscle (unprocessell. Psoas major over the added-value muscles (muscle profiiéd
Infraspinatus and marinatedM. Semitendinoslis This finding is consistent with earlier
research that has instrumentally assessed the rtexsde of beef muscles by measuring
Warner-Bratzler shear force, the maximum amourfbife that is required to shear a core of
cooked meat. Based on this analysis, Eggen e2@01{ reported higher factual tenderness of
M. Psoas majorcompared taM. Semitendinosus1 young Norwegian Red bulls. Also for
other cattle breedsl. Psoas majohas been found to be more tender tNannfraspinatus
which was at its turn reported to be more tendan M. SemitendinosuRhee et al., 2004).
However, these studies relate to unprocessed nsusbdlarner-Bratzler tests complemented
with consumer tests on marinated and unprocelSse8emitendinosusould shed a light on
the tenderness of both beef products, and allowuating the effectiveness of the used
marinade.
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The significant Wald Z coefficient illustrates thie inclusion of a random intercept was
useful for the model, to account for significantfeliences in the way participants have used
the response scale, as could be expected fromattdéhat participants in the sensory study
were untrained.

Table 8.2: Effect of information and applied teclmgy on consumers’ expected liking

Norway (n=110) Belgium (n=108)
F Wald z Sig. F Wald Z Sig
Fixed effects Info 6.15 0.01 0.23 0.64
Technology 169.57 <0.01 38.87 <0.01
Info x Technology 0.81 0.45 1.18 0.31
Random effects Intercept 3.741 <0.01 2.67 0.01

Table 8.3: Effect of information and applied teclogy on consumers’ experienced liking

Norway (n=110) Belgium (n=108)
F Wald z Sig. F Wald Z Sig
Fixed effects Info 0.43 0.51 5.28 0.02
Technology 39.11 <0.01 10.55 <0.01
Info x Technology 0.08 0.92 1.77 0.17
Random effects Intercept 4.04 <0.01 0.21 0.84

The right graph in Figure 8.1 illustrates that engral, the provision of detailed information
about beef technologies enhanced expectation &imdy Iscores in both countries. The main
effect of information was significant in both coues, but at different levels of decision-
making and quality perception: information influedcexpectations in Norway and liking in
Belgium. Possible explanations for this phenomenaght be the different backgrounds
regarding meat consumption in both countries, mekaon the provided information versus on
prior experience to form expectations (Hoehn et 2003) or different functioning of the
information treatmentlf the detailed information condition did not effeely increase
consumer awareness of the applied technology nfleemation might not have been used by
Belgian consumers in reporting their expectationhef beef cuts. Although no manipulation
check was included in the experiment, the sigmifidaformation parameter in our mixed
model indicates that consumers have taken the gedvinformation at least partially into
account in their evaluations of the beef steaks.

It has been argued that consumers should be pwidh consumer-oriented information
about process technologies used to produce thedsfan order to allow consumers to make
more informed choices, and to increase levels okemer acceptance, as consumers were
found to be more receptive towards familiar tecbgms (Sorenson & Henchion, 2011; Van
Wezemael et al., 2011b). However, our results confiterature findings that only providing
factual knowledge will not guarantee higher consumeceptance as such (Rollin et al.,
2011).
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Figure 8.1: Main effects: estimated marginal meahexpectation and liking in Belgium (BE) and Noywa
(NO), as a function of the product (left) and theermation condition (right) (error bars represe®6%
confidence intervals); 1 = low consumer expectaibking — 9 = high consumer expectations/likind; F M.
Psoas major - no technology; MUP = muscle profiddinfraspinatus; MAR = marinated M. Semitendinosus

Previous research has shown that European consteeérather uncomfortable with the idea
of marinating beef by injecting brine into the mlesc(de Barcellos et al., 2010), while
muscle profiling has been considered as an acdepithnology (Verbeke et al., 2010). Our
results however indicate that consumer expectat@msliking of the products produced by
means of these technologies do not significantffedi Our results show that informing
consumers that their beef has been marinated kactiop does not affect consumer
expectations and experiences more negatively thimmming them about muscle profiling.
Both muscle-profiled M. Infraspinatus and marinafled injection) M. Semitendinosus were
considered as lower-value beef products (comparéehiderloin) without discerning between
the applied technologies.

Figure 8.2 indicates that the difference betweesichaformation and detailed information is
smaller after than before tasting in Norway, sugggshat the sensorial experience is more
important than the provided information. Beforetitely consumers can only develop
expectations based on the available informations glome a priori beliefs about beef cuts,
such as the fact that tenderloin is known amonguearers to be an excellent beef cut. Such
knowledge, beliefs and perceptions will play a riel€onsumer liking scores, irrespective of
the information consumers receive (Caporale & Mizatee, 2004).
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Figure 8.2: Estimated marginal means of expectatma liking in Belgium (left) and Norway (right)s a
function of information condition and type of bekfi low consumer expectations/liking — 9 = higlmsomer
expectations/liking; TL = M. Psoas major — no teglugy; MUP = muscle profiled M. Infraspinatus; MAR
marinated M. Semitendinosus

Beef consumer expectations exceeded their taskpgriences in most cases, except for the
marinated M. Semitendinosus in Belgium. Apparenitiyorming Belgian consumers about
marination by injection yielded expectations thahd to be exceeded upon product
experience. Consumer satisfaction, repeated pwrciiad future product use are influenced
by the degree to which consumer expectations matamismatch with their experiences.
When experiences fall short of expectations, corsarare likely to be dissatisfied (Santos &
Boote, 2003; Grunert et al., 1996). Mismatches betwexpectations and experiences with
beef muscles might partly originate from the higiriability in beef eating quality, due to
variation in cattle production methods, beef breeusiscles and even within muscles
(Monson et al., 2005; Dransfield et al., 2003).omsistency in beef quality and tenderness is
a major concern for the beef sector, as consuneas & clear preference for tender beef and
are willing to pay a higher price for guaranteattierness (de Barcellos et al., 2010; Alfnes et
al., 2008). High consumer expectations on tendedsia tender and high quality beef muscle
might be hard to meet.

Chapter 6 illustrated that providing more informatiabout the applied process could
decrease consumer acceptance of beef-safety enpatethnologies. However, in this
chapter detailed information (discussing the samegss) increased consumer acceptance of
beef technologies. Highlighting the effect on beafing quality (instead of beef safety), and
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the possibility to immediately evaluate this quatitight have positively influenced consumer
acceptance. The presentation of the provided irdtion, so-called framing effects, is most
likely to have a major impact on consumer respanses

8.4. Conclusions

This paper presents original findings on consunidngd of different beef technologies
applied to different beef muscles, and the impdcteohnology information on consumer
liking. Regular fresh beef consumers in Norway &edgium participated in an information
experiment combined with sensory tasting. The tesuldicate that detailed information
about beef technologies can enhance consumer aocepialthough this effect is not equally
large across technologies and countries. Informatiansfer alone did not guarantee higher
technology acceptance. Understanding consumeisbesefit perceptions, knowledge, and
trust in information are crucial for the realisatiand success of technological advances in the
beef sector.

Including tasting as part of the experiment introeki certain constraints to the
generalisability of the results. The results arsellaon the reactions of a limited number of
consumers who were not selected randomly. Evemiircase where consumers were selected
based on regular use of fresh beef, it is not ptes$o ensure a representative sample of the
population on all relevant demographic variablearge-scale consumer home tests with a
large number of participants in various geogragh&raas might be more suited for this
purpose. However, the main aim of the study, tawappossible differences in perception
according to different information conditions, iasically independent of the constraints in
selection of consumers. Furthermore, the absenaeohtrol group (receiving no information
about the investigated technologies) implied that éffect of the experiment on the results
cannot be investigated. Future research could figa#s consumer satisfaction of beef
products produced by means of various technologiesrder to detect products which can
provide added value to consumers.
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Chapter 9: General discussion and conclusions

The previous parts and chapters have profoundlgudsed study-specific findings and

conclusions. This final chapter discusses and caoles on the findings in more general terms
and in the light of the research framework. Theeaesh objectives are revisited (9.1),

providing a recapitulation of the dissertation stawe. By providing answers to the research
questions formulated in Chapter 1, the researchltsesre reconnected to the research
framework. A general discussion of the researchilt®g9.2) and the contribution of this

thesis (9.3) are provided. Recommendations forptidic authorities and the food industry

are formulated (9.4). The final section acknowledtiee limitations of this doctoral research.
Based on these limitations and the findings ofghevious chapters, suggestions for further
research are formulated.

9.1. The research objectives revisited and research questions answered

The overall objective of this dissertation was tovestigate consumer attitudes and
perceptions towards beef and beef technologies ifkiestigation was carried out based on
conceptual framework that was presented in Chéaptdio investigate different parts of the
conceptual framework, we relied on qualitative exalory focus group discussions (Study 1),
a web-based quantitative consumer study (Studgriz),an information experiment combined
with sensory testing (Study 3). All of these stgdmave been carried out in various European
countries, making the quantitative results valid flifferent settings and under different
circumstances. Based on the research framewode tiesearch objectives and seven research
questions were formulated (see Chapter 1), whietdecussed in the following subsections.

9.1.1. Exploring consumer attitudes towards differat beef quality aspects

The first research objective has been dealt witlant I, discussing European consumers’
attitudes towards three different beef quality aspenamely beef safety, healthiness and
eating quality. The results reported in Part | ldased on Study 1, a qualitative focus group
study that was conducted in May 2008 in four Euampeountries (France, Germany, Spain,
and the United Kingdom; n=65). Because of the egbtoy nature of the study, it remains

somewhat speculative to formulate conclusive answer the research questions. This
limitation should be kept in mind when discussing tesults.
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1. What attributes are used to assess variousdpgdity aspects?

The research framework outlined in Chapter 1 (Fegu3) assumed that consumers use both
intrinsic and extrinsic quality cues to assess lggiity. This assumption was confirmed in
the first two research chapters with respect to tifferent beef quality aspects, first beef
safety (Chapter 2), and thereafter beef healthi(@sapter 3). These chapters have identified
intrinsic and extrinsic cues that consumers useaay decision rules when purchasing beef,
such as colour, degree of processing, labels,mrackaging type, etc. With respect to beef
safety, the results of the content analysis in @rap revealed that consumers experienced
difficulties in assessing beef safety, and adomteerging uncertainty reduction strategies.
These included looking at the colour, reading lapstarching for brands and indications of
origin as cues signalling beef safety. Chapten@aked that beef was generally considered as
a healthful food product. However, both perceiveditive as well as perceived negative
effects of beef consumption on health were repogeedominantly based on the fat content,
calories and nutritional value of beef. Labellethrinled, fresh and lean beef were perceived
as signalling healthful beef. Although these cuesrewused as decision rules for beef
purchasing, consumers acknowledged that individoalsumer choices (such as consumer
diet in general, and type of beef cut purchased)@eparation methods had a major impact
on beef healthiness.

2. Do consumer attitudes differ between various faality aspects?

Cues used in assessing beef safety and beef Imemkhishowed considerable overlap,
although the focus group participants reportedet more personally responsible for beef
healthiness than for beef safety: while beef safetg considered to be a characteristic of the
product itself, the focus group participants redatiee healthiness of beef more to individual
consumer choices (such as consumer diet in gerardltype of beef cut purchased) and
preparation methods. Therefore, the use of intriasid extrinsic cues is perceived as more
important for signalling beef safety than beef tteaess.

3. What are consumer attitudes towards a beef gafirality guarantee?

The approach used in Chapter 4 differed from thevipus research chapters in two ways.
Firstly, instead of focusing on credence charagties (safety and healthiness), Chapter 4
focused on eating quality, which is a quality tbah be readily experienced by consumers
during consumption. Secondly, instead of askingfdleels group participants about used cues
to assess beef eating quality, consumers were aall@dt their perceptions on a specific
extrinsic quality cue with the potential of sigmadl eating quality. An eating-quality
guarantee system was presented that was basedsaterpuofiling. The results indicated that
the possibility to supply highly precise cuts offelient guaranteed eating quality was
considered appealing by the focus group particgpadbwever, they expressed some reserve
related to the possible upgrading of lower values,ctoo much standardisation, and the fact
that tenderness is to some extent subjective. Timtlyer required the system to be simple,
sufficiently documented and independent-party cie.
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9.1.2. Investigating consumer acceptance of diffanebeef technologies

Part 1l of this dissertation has investigated comsu perceptions and acceptance of
technologies applied at different stages of thef lohain, in line with the second research
objective. The research framework suggested thatwuner awareness about beef technology
application can have a direct impact on the expeqgtelity of the product. This dissertation
has investigated consumer acceptance of beef tlghes at four different stages of the beef
chain: primary production, slaughtering, processind packaging. While Chapter 5 reported
results of the exploratory qualitative focus grastpdy (Study 1), Chapters 6 and 7 were
based on the conclusive quantitative consumer gu(®tudy 2) that was conducted in
February - March 2010 in five European countriesifEe, Germany, Poland, Spain, and the
United Kingdom; n=2,250).

4. To what degree do consumers accept beef tedirsfd

Chapter 5 explored European consumers’ acceptahca wvariety of beef processing
technologies: marinating by injection, marinating fubmerging, nutritional enhancement
and restructuring through enzyme binding, shockesmaatment, and thermal processing. All
of these technologies aim to improve beef qualdyeats, including beef safety, healthiness
or eating quality. However, large differences im&amer acceptance were detected among
them. Not all technologies were considered to beodeable, based on the perceived
advantages and disadvantages of the technologidseldpcus group participants. Especially
invasive technologies such as marinating by inpectwere rejected, despite consumers’
recognition of the possible benefits the techn@sgmnight offer in terms of beef quality.
Muscle profiling was considered as an acceptalibni@ogy by the majority of the focus
group participants, although some reserves wereesgged.

5. Do consumers accept technological interventiartbe beef chain to enhance beef safety?

Study 2 investigated consumer acceptance of teopies that are applied today at different
stages of the beef chain (primary production, siéering, processing and packaging) with
the specific purpose of enhancing beef safety, idersd as an indispensable condition for
beef quality by consumers (as was found in the IRaEuropean consumer acceptance of beef
technologies to improve beef safety at the firseg¢hkey stages of the beef chain (primary
production, slaughtering and processing) has beegstigated in Chapter 6, while the
acceptance of packaging technologies was lookedGhapter 7.

The quantitative results showed that public supfartechnology interventions to improve
beef safety might be larger than expected basedthen exploratory results. Hide
decontamination at the slaughtering stage was deresi as acceptable for the large majority
of participants in Study 2. Nevertheless, not akkdfic processes for decontamination of
cattle hide were equally well accepted. Enhancimgfbsafety at the packaging stage
(especially by means of unfamiliar packaging tedbgies) was found to be not acceptable
for a large group of consumers.
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In both Chapters 6 and 7, cluster analysis has shbat not all consumers equally accept the
processing technologies. Consumer segments couldddrgified that differed in beef
consumption and their attitudes towards beef amd teehnologies. Concerning technologies
to improve beef safety at the primary productiolaughtering or processing stage, four
segments were identified: ‘enthusiast’ (11% of shenple), ‘feeling OK’ (36%), ‘indifferent’
(41%) and ‘rejecting’ consumers (11%), showing thialy 11% of the participants were not
in favour of these kind of technologies. Concerniegkaging technologies to improve beef
safety four different groups could be indentifieenthusiast’ (22% of the sample), ‘cautious’
(30%), ‘conservative’ (17%) and ‘negative’ consum31%). The large size of the negative
consumer segment indicated that enhancing beetysatethe packaging stage was not
straightforwardly acceptable for many consumergh@lgh the profiles of the segments
showed some differences, it can be expected that @hthusiast consumers, and
rejecting/negative consumers in both segmentatimhiess are at least partly consisting of the
same consumers.

6. What factors determine consumer acceptanceadftbehnologies?

This doctoral research has identified a numbemofdirs that influence consumer acceptance
of beef technologies: familiarity, naturalness,asiweness, safety concerns, quality demands,
consumer benefit, stage of application, trust i@ itdustry and confidence in the product,
presence of additives and bacteria, and type amdiahof information provided.

Exploratory results indicated that traditional afamiliar processes were more easily
accepted, and ‘natural’ beef was preferred ovecgsesed beef products. At the same time,
excessive intervention in meat chains was crittcis€onsumer attitudes towards beef
technologies were influenced by the perceived comsubenefit. The quantitative results
from Study 2 confirmed that for all beef technokxyifamiliarity was a major determinant of
consumer acceptance, as familiar technologies akvays preferred over unknown ones.
Quantitative analysis confirmed the focus groupltethat the processing stage was not the
consumers’ favourite stage to intervene for impmgvbeef safety. Technologies seemed to be
accepted for diverging reasons: either becauseuowters were confident that what the
industry will do what is the right thing to do, because they felt that such interventions are
heavily needed, because of elevated safety conoernigh quality expectations. Consumers
who were positive towards safety-enhancing inteiiees showed higher confidence in beef
and beef products. The presence of additives otebac(although beneficial) influenced
consumer acceptance in a negative way. Also the aypl amount of information appeared to
have an influence, as technologies described bgtdge of application were accepted more
easily than the detailed process descriptions.
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9.1.3. Investigating the effect of information on @nsumers’ acceptance of beef
technologies

The third and final research objective was to itigete the effect of information on
consumer attitudes towards processed beef (Part Il

7. Can detailed information about the aimed berwfleef processing technologies influence
consumer attitudes positively?

The exploratory research results in Chapter 5 talréady indicated a preference for
incomplete information about beef technologies agnoonsumers, but also suggested that
information about the possible benefits of the tedbgy might have an impact on consumer
acceptance. The impact depended on the type ofibdre was stressed in the information.
Informing consumers about the health benefit adfchmology (such as the addition of omega-
3 to beef products) seemed to result in a highee@ance compared to a safety benefit (for
instance the prolonged shelf life of beef producBinilar to the focus group outcome, the
quantitative Study 2 illustrated that the impacpodviding more information was not always
positive. Our results showed that when more detaibdormation about the process was
provided, consumers were less inclined to accepirtervention. However, the results from
Study 3, the information experiment that was corabinvith sensory testing showed that
detailed consumer-oriented information about besfhmologies can improve consumer
attitudes towards beef products produced by pdatidoeef technologies in comparison to
basic information only providing the name of theplsgrl beef technology. Information
transfer did not guarantee higher acceptance, muioth countries a positive impact on
consumer attitude was detected. The results froim tloctoral research suggest that
consumer-oriented messages about tangible bermftth as eating-quality can improve
consumer acceptance of beef technologies.

9.2. General discussion

Beef still has the inheritance of major safety esiselated to growth hormone residues and
BSE that occurred during the end of the ninetidser&fore, uncertainty and concern at the
consumer level may still be present, even thougimdat. Any beef-related hazard or risk, or

any allusion to such issue can awake these undgrbensumer concerns. This makes beef a
special case as compared to many other fresh famtlpts which may have the advantage of
a more favourable a priori image among Europeaswoers.

Based on this doctoral research, several suggsstiorthe use of information and cues can
be set forth.

This doctoral dissertation has extended our knogdesh the use of cues with respect to beef
guality by consumers. A variety intrinsic and exs$ic cues is used by consumers to evaluate
credence characteristics of beef during purchaseovercome consumer uncertainty and
facilitate safety and healthiness evaluation anchroanication, public and private policies
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have been established trying to shift the focumftbe use of credence attributes to the use of
search attributes (Caswell, 2000). Our researchdwamified cues that are used by European
consumers to assess two beef credence attribafesy snd healthiness. This knowledge can
facilitate the shift to search attributes by indiicg what cues are perceived by consumers in
these different contexts. Simultaneously, thereaisvidespread opinion that the use of
extrinsic cues for quality will continue to increa&Grunert, 2006; Bernués et al., 2003b). As
issues related to health and safety and to prademscteristics become more important to
consumers, the use of extrinsic quality cues wtréase. Although not all cues that are
mentioned by the focus group participants will beedi with the same intensity by all
European consumers, our research results haveifie@npotential extrinsic cues (among
other packaging) that might guide future consunheiaes even more than today.

As tenderness and eating quality are among the mgsdrtant characteristics by which
consumers judge beef quality, these have beenosét &s priority issues that need to be
addressed in the European beef industry (Eggen &qtiette, 2004), and the provision of
consumers with beef cuts with a consistent eatinglity has been set forth as a major
challenge (Alfnes et al., 2008). Our research haficated good opportunities for the
development of a beef eating-quality guaranteeegysh Europe. Nevertheless, our research
also showed that consumers nowadays state to basded with food-related information.
Therefore, the application of such a beef eatinghtyju guarantee system might be less
successful in a business-to-consumer context cadpsr a business-to-business context,
where the system can be used to underpin branadgbmyrammes.

This doctoral research has found that beef teclgyobxceptance is mainly influenced by
consumers’ familiarity with the technology, the degof confidence in beef chain activities,
and the perceived consumer benefit. The generdicpstrarely aware or informed about the
use of technologies in the beef chain, and theiterg@l consequences. Furthermore,
consumers themselves prefer rational ignorance twkinformation. One may therefore

wonder whether beef technologies should be commatedcabout at all. However, five

arguments can be given why information about bediriologies can be recommendable.

Firstly, beef technologies can provide the basis pooduct differentiation. Providing
information about applied technologies might pdysémhance consumers’ perception of the
quality. In this doctoral dissertation, muscle pghof) has been detected as a technology that is
not only acceptable as such to European consurhensgh not unconditional), but also in its
application in a beef eating-quality guarantee.aided information about muscle profiling
was valued by Norwegian consumers in our third ystdirther research could investigate
which technologies that can be perceived as beakby consumers. For instance, a study
among Brazilian consumers of fruit juice showed théormation about the used technology
(high pressure) can promote more positive attitidesrds the product (Deliza et al., 2003).
It could be interesting to investigate whether @pglication of high pressure technology in a
meat context has a similar effect on consumeudts.
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Secondly, process characteristics are gaining itapoe in consumer evaluation of beef.
Information on technologies will be valued by comsu segments looking for specific
process characteristics. Assessing consumer accepb@fore product development might be
more sensible than trying to enhance consumer taoep in the market place through
campaigns.

Thirdly, communicating about the application ofteologies at various stages of the beef
chain will enhance consumer familiarity. Familigridloes not mean that each consumer
should know all technical details about the tecbgg] but it does mean that consumers
would know that such a technology is applied in lleef chain. Increased familiarity will
enhance consumer acceptance levels of beef techeslo

Fourthly, beef technology information can be usédulthose who accept these technologies
because of their consumer benefits with respebietd quality. In Chapter 6, two diverging
reasons for accepting safety-enhancing beef teogied could be detected: either because
they are confident that the safety practices inlibef chain are the right thing to do, or
because they feel that such safety interventioeshaavily needed, which is fuelled by
elevated safety concerns. Beef technology inforonatould reassure the latter group of
consumers. If consumer benefits other than safmtybe decisive in consumer acceptance of
technologies (as suggested in Chapter 5), infoomaibout these benefits can be expected to
arouse consumer interest.

Fifthly, communicating about technologies appliedbeef production and processing is a sign
of transparency and openness. It can thereforeaserconsumer confidence in beef and trust
in those who are responsible for beef safety amdttiaess.

9.3. Scientific contribution of the doctoral research

The intended conceptual, methodological and engdidontributions of the doctoral research,
as discussed in Chapter 1, have been achieved.clinent scientific literature has been
replicated or extended in a number of ways.

Conceptually, this doctoral dissertation has dgwedba research framework to investigate
consumer attitudes that was based on existing elieal approaches (replication). In this
research framework, technology has been addedfasta influencing consumer attitudes,
which the results of the dissertation have proweet valuable (extension).

This doctoral research has combined three commasdg methodologies to find answers to
the specific research objectives (replication).haligh each of these methodologies has its
limitations, the use of a combination of methods campensate weaknesses that stem from a
singular approach through triangulation of outconmesd other data. Moreover the
combination of methods enables to accommodaterdiffegroups of participants depending
upon particular requirements at a specific pointtime (Pidgeon et al., 2005). The
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combination of methodologies in this doctoral reskahas yielded a rich amount of
complementary data about the research topic, prayid more complete view on consumer
attitudes towards beef and beef technologies. Eurtbre, the focus group participants in
Study 1 completed a small questionnaire used fofilimg (extension), and the sensory
testing in Study 3 was combined with an informatierperiment and an extended
guestionnaire (extension).

The empirical contribution of this research reldteshe exploration of beef quality attributes
(replication), taking into consideration commonked technologies and collecting data in
different European countries (extension).

9.4. Recommendations

The recommendations of this doctoral research exten two different levels: public
authorities and the food sector. Although this aesle has focused on beef, the
recommendations propose a general approach thatotisonly valid to improve the
competitiveness of the beef sector, but also pestéd other food sectors eager to stay
competitive in the market.

The results challenge public authorities and reguéato consider interests and concerns of
consumers and citizens. A recent example has Ibeeblocking of the authorisation of ‘meat
glue’ thrombin as a food additive by the Europeanli@nent (European Parliament Press
Service, 2010). This bovine enzyme can be usetltmeces of meat together. Although the
use of the binding procedure was declared safehasdbeen applied in some European
countries, the members of the European Parliamgetcted that thrombin-glued meat could
mislead consumers. Next to the regulation of inguptactices, authorities should enable
consumers to make informed food choices by mearisaaf labelling turning credence into
search characteristics, as discussed in section 9.2

This dissertation brings to the fore three crucedommendations for the European food
sector in its efforts to improve its competitivesed=igure 9.1): avoiding food scares,
establishing an integrated communication chain, strdulating consumer-oriented product
development.

A first requirement to maintain and enhance the petitiveness of a food sector is to avoid
the occurrence of food scares, stressing the rbleoad safety technologies and safety
controls. As long as consumer trust is at a corabbet level, the majority of consumers will
not openly reject the practices the industry useprovide safe, healthy and high quality
products to their consumers.
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Figure 9.1: Recommendations for the food sector

Food safety has improved considerably in the pasades, principally by the introduction of

mandatory traceability and control systems. Howewudis dissertation has identified

consumer uncertainty related to beef safety, bsb atonfusion with respect to beef

healthiness, eating quality and technology appboafThis uncertainty is likely to be present

in other food products too. Measures to reduce woes uncertainty are most of all a matter
of effective and transparent information and comitation, leading to our second

recommendation. Efforts to improve various foodliyaspects can be made visible through
labelling or guarantees, transforming credenceibatis into search attributes. The

informational format should be easy accessible, aitHout overloading consumers with

unnecessary information and technical details. IrOe@ssages through product information
and advertising can guide consumers in their sefanckafe, healthy and high-quality food

products. All actors in the food supply chain a@quested to provide enough and satisfying
information. The establishment of an integratedrmiation chain between all actors involved
in food production, processing and retailing cofldther reduce consumer uncertainty.
Furthermore, information provision to consumers uitiobe allocated to those actors
consumers have most trust in.

Thirdly, uncertainty could also be reduced by thevadlopment of food products and
technologies taking into account consumer pref@®neroducers are challenged to make
available safe, healthful and convenient beef wdifferentiated quality levels for the
European population. The qualitative results suggethat the implementation of an eating-
quality guarantee based on muscle profiling coulovide European beef consumers with
more differentiated beef products without incregsosonsumer uncertainty. For the beef
industry, the system could deliver a more diffei@et! pricing system corresponding to
relevant quality attributes, most notably tendesndsor food sectors where inconsistent
quality might not be an issue, consumer-orientexdipect development is an equally valuable
recommendation, as new food products are contiytaisnched in increasingly competitive
markets. The failure rate of new products in thedfgector has been reported to exceed 60%
(Costa & Jongen, 2006; Grunert & Valli, 2001), amdy few new products survive in the
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long term. Consumer acceptance is the key sucaets for a product to survive on the retail
shelves, and as such, consumer-oriented produetajauent is essential in the development
of successful food products (MacFie, 2007).

9.5. Limitations and directions for future research

The results reported in this dissertation shouldridecally evaluated, as the limitations of the
study need to be taken into account when interggethe results and its contributions.
However, some of these limitations can providereit@search opportunities.

The methodologies used for sampling, data collectiard analysisthat are applied in this
doctoral dissertation imposed some limitationshis tloctoral research. Since all data were
exclusively collected among beef consumers, thgseattation does not discuss attitudes of
people who do not consume beef for whatever redSmur. chapters are based on qualitative
focus group research (Study 1), limiting the gelsahbility of the results to a wider
population. The cross-sectional data collectedtudys 2 do not allow identifying changes
over time in consumer attitudes. Longitudinal reseacould be useful in future research to
investigate trends in consumer attitudes, includhmg evolution of consumer acceptance of
food technologies. An interesting research topithes possible increase in familiarity with
technologies over time.

Furthermore, the web-based nature of Study 2 plgss#tuses bias in the results, as internet
penetration varies across countries and socio-esntevels. Although this rate is rising
continuously, offline methods of data collectionghiti be better suited in beef consumer
research in cases where the socio-economic posdromiemographic characteristics of
consumers are expected to be of major importamceingtance regarding food availability
issues, consumer perceptions of food prices, oiltu@gls among elderly. The
underrepresentation of elderly in the consumer $ssnpsed in this doctoral research might
have an influence on the results, as older peagpert higher perceived health and food
safety risks (Dosman et al., 2001). As such, it loarexpected that they are more willing to
accept interventions in the beef chain that carravg beef health and safety, as the results of
Chapter 5 indicate. The younger generation mightmoee critical, possibly leading to an
underestimation of consumer acceptance of beehtdobies. However, the importance of
age in consumer attitudes towards beef and beleficdmgies needs to be put into perspective.
Verbeke et al. (2000) showed that attention tovielen coverage about meat is far more
important in consumer reactions than age, as ter @ge categories are less sensitive for
fluctuations in their consumption behaviour wheryipg higher attention to TV. To shed
light on this issue, future research should comssgecifically the elderly, as they are a rather
specific and growing target group for newly develdpeef products.

The sensorial test performed in Study 3 used otimided and not representative number of
consumers. Once a technology has been identifechifght be considered as value-adding to
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the consumer without raising to high levels of can, and which might be feasible for the
sector to use efficiently, large-scale consumer damse tests with a larger number of
participants in a variety of geographical areaslcquovide results with a higher external
validity. Nevertheless, the combination of the ¢éhmaethodologies in this dissertation is
undeniably a strength that is recommended formu$eture research.

Framing effectsundeniably have an influence on the outcomes isf dioctoral research,
irrespective of the used methodology. The formatatf the questions in our questionnaire
limits the generalisability of the results. Futwesearch could investigate how consumer
acceptance levels differ between different presems of beef technologies, for instance by
ranking a variety of alternative presentations.uReitstudies should not only detect food
technologies with high consumer acceptance, bub alwestigate the best way to
communicate about these.

The research scopef this doctoral dissertation was limited to basfa product category
without differentiation between beef species orf e different origins. Any extrapolation
of the results to other meat products is specdatuture studies should consider a variety of
quality aspects and technologies, with other thafietg benefits, within other food sectors.
Even more interesting are the motives behind coesuatceptance. Future attitudinal
research should focus on the reasoning behind eémim acceptance, and provide a typology
of (un)acceptable technologies.

Although data were collected in a variety of Eumpe&ountries with a strategic position in
the European beef market, thelection of countriesould have its drawbacks with respect to
the validity of our findings for other European ikets. Although the beef market is strongly
globalising, an increasing regionalisation of foundrkets is observed. Future research should
further investigate the differences in attitudeatthvere detected between countries in this
doctoral research, and explore possible explaratfon this phenomenon. Further cross-
cultural validation of the findings would be highiglevant and interesting. For instance, the
reasoning behind the low Polish acceptance leveldd decontamination processes would be
an interesting research topic originating direétbm this research. As attitudes towards food
and food technologies are embedded in more gendraldes which are possibly related to
cultural values, research identifying the undedyiattitudes contributes to a general
understanding of differences between countries.

During the course of this doctoral research, noconfapd safety inciderttas occurred related
to the beef sector. Any food safety incident wdudare a major influence on the results of the
study, as consumers confidence drastically decsedseng food safety scares, while risk
perception increases. It can be expected that cossacceptance of beef technologies would
decrease significantly during or following a foafety scare.

147






Appendices

Appendix I: Topic guide used for the focus group discussions in Study 1

General beliefs about beef

* associations with beef
* role of beef in the diet

Beef, safety and trust

* meaning of safety

* meaning of safe beef

e evaluation of beef safety

e suggestions to improve beef safety
e concerns about beef safety

» information about beef safety

e (dis)trust in beef safety

Beef, healthiness and trust

e meaning of health

e meaning of healthy beef

» evaluation of beef healthiness

» suggestions to improve beef healthiness
» concerns about beef healthiness

» information about beef healthiness

*  (dis)trust in beef healthiness

Beef eating-quality guarantee
* Meaning of eating-quality guarantee
» Expected format
» (Dis)advantages
*  Willingness-to-pay

Beef technologies and consumer acceptance

» Ranking beef technologies
» Concept testing (marinating technologies, thermat@ssing, nutritional enhancement, shock wave
technology, muscle profiling, genetic modificatiand cloning)
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Appendix II: Complete scales and scale items used in Study 1

Domain Specific Innovativeness (DB8sed on Goldsmith et al. (1991)
7- pomt Likert scale: (1) Totally disagree (4) Nt agree nor disagree (7) Totally agree

I buy new foods before other people do

In general, | am among the first in my circle aéfrds to buy new foods

Compared to my friends | buy more new foods

Even though new foods are available in the stode, hot buy them

In general, | am the last in my circle of friendsknow the trademarks of new foods
I will not buy new foods, if | have not tasted thget

Food Neophobia Scale (FNBased on Pliner et al. (1992)
7-point Likert scale: (1) Totally disagree (4) Nt agree nor disagree (7) Totally agree

| am constantly sampling new and different foods
| don't trust new foods

If | don’t know what is in a food, | won't try it

| am afraid to eat things | have never had before
I will eat almost anything

Attitudes towards animal welfare (AWased on Kendall et al. (2006)
7-point Likert scale: (1) Totally disagree (4) Nt agree nor disagree (7) Totally agree

It is important that the food | normally eat hasberoduced in a way that animals have not
experienced pain

It is important that the food | normally eat hasberoduced in a way that animals’ rights have
been respected

In general, humans have too little respect forghality of life of animals

Increased regulation of the treatment of animafaiming is needed

Animal agriculture raises serious ethical quest@ngut the treatment of animals.

As long as animals do not suffer pain, humans shbelable to use them for any purpose

It is acceptable to use animals to test consumedymts such as soaps, cosmetics and household
cleaners

Hunting animals for sport is an acceptable formeafeation

General attitudes towards beef consumption (AJaBed on Olsen et al. (2007)

7-point semantic differences scale
When | eat beef meat, | feel...
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Bad (1) — good (7)
Unsatisfied (1) — satisfied (7)
Unpleasant (1) — pleasant (7)
Dull (1) — exciting (7)
Terrible (1) — delightful (7)
Negative (1) — positive (7)



Appendix III: Descriptions of safety-enhancing interventions during
primary production, slaughtering and processing in Study 2

Descriptions of stage-specific interventions Detat process descriptions

1. Adjusting the feed la. Adding protective bacteria

“By providing feed that has a positive effect om tH'Adding protective bacteria to cattle feed can lowe
health of the animals, beef meat can become saferthe number of pathogens in cattle. Protective béte
human consumption and the risk on safety incidemsn kill pathogens or render them harmless, making
can be lowered.” the beef safer for human consumption.”

2. Cleaning the hide 2a. With a fixating fluid
“On the hide of animals, harmful organisms can B&he harmful organisms can be fixated by sprinkling
present. During slaughter, these organisms can comerubbing a fixating fluid on the hide. Neitherrhans
in contact with the beef meat and cause illness rtor the meat come in contact with the fluid.”
humans. By cleaning the hide before slaughteriegf b2b. With a soap
meat can become safer for human consumption and ‘thee harmful organisms can be removed by washing
risk of safety incidents can be lowered.” the hide with a kind of soap that kills these origars
or renders them harmless. Neither humans nor the
meat come in contact with the soap.”
2c. By removing the hair
“The harmful organisms settle in the hair on thedi
By using a product that removes the hair from the
hide, the organisms are removed from the hide.
Neither humans nor the meat come in contact wigh th
product.”

3. Adjusting the processing 3a. High pressure treatment
“During processing, beef can be subjected to déffer “By using high pressure during processing, harmful
treatments to protect it against harmful organigitmst organisms that can be present on the beef aredkdte
can be present on the beef and can cause eadyndered harmless. This way, beef meat can become
spoilage or consumer iliness. By applying specif@afer for human consumption.”
processing techniques, beef meat can become safer3b. High temperature treatment
human consumption and the risk of safety incideri®y using high temperature during processing,
can be lowered.” harmful organisms that can be present on the beef a
killed or rendered harmless. This way, beef meat ca
become safer for human consumption.”
3c. Adding natural ingredients
“By adding natural ingredients during processing,
harmful organisms that can be present on the beef a
killed or rendered harmless. This way, beef meat ca
become safer for human consumption.”
3d. Adding protective bacteria
“By adding protective bacteria during processing,
harmful organisms that can be present on the beef a
killed or rendered harmless. This way, beef meat ca
become safer for human consumption.”
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Appendix IV: Constructs, items and measurement scales used in Study 2

Construct Items / Statements Scale Cronbach'e
construct
reliability

Food safety - | consider myself to be very safety conscious= ‘totally disagree’ 0.81

concern when it comes to food 4= ‘neither agree nor

(McCarthy et al.,, - | think it is important to know what | eat isdisagree’

2003) extremely safe 7 = totally agree’

- | think it is important to know what all the
safety risks associated with food are

General health - | am very particular about the healthiness df ‘totally disagree’ 0.83
interest food | eat 4= ‘neither agree nor

(Roininen et al., - Itis important for me that my diet is low in fat disagree’

1999) - It is important for me that my daily diet contain7 = totally agree’

a lot of vitamins and minerals

- | always follow a healthy and balanced diet

- The healthiness of food has little impact on my
food choices (R)

- | eat what | like and | do not worry much about
the healthiness of food (R)

- The healthiness of snacks makes no difference
to me (R)

- | do not avoid foods, even if they may raise my
cholesterol (R)

Confidence in - How confident do you feel of the beef and bedf= ‘not at all confident’
beef products that you purchase? ‘rather not confident’
‘neutral’

‘rather confident’
‘very confident’

g b WN
mm n nu

Regular beef - How often do you eat beef steak? 1 =‘never’

consumption - How often do you eat eef burger? 2= "yearly or less often’
3= ‘several times per year’
4= "‘monthly’
5=‘several times per month’
6= ‘weekly’
7= ‘several times per week’
8= ‘daily’

Beef consumption - How many times have you been eating beebntinuous scale from 0 to 14
frequency steak in the last 14 days?

- How many times have you been eating beef

burger in the last 14 days?

R = item reversed for analysis
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Appendix V: Descriptions of safety-enhancing packaging technologies in

Study 2

Descriptions of stage-specific intervention

Detaitkbprocess descriptions

Adjusting the packaging

a. Adding protective bacteria

“By changing some of the characteristics of th®y adding protective bacteria to the beef package,
packaging, harmful organisms that can be present barmful organisms that can be present on the baef c

beef can be prevented from growing or renderdm prevented from growing or rendered harmlesss Thi
harmless. By adapting the packaging, beef meat omay, beef meat can become safer for human
become safer for human consumption and the riskcoflhsumption.”

safety incidents can be lowered.”

b. Modified atmosphere packaging

“By modifying the composition of the internal
atmosphere of the beef package, harmful organisms
that can be present on the beef can be prevented fr
growing or rendered harmless. This way, beef meat
can become safer for human consumption.”

¢. Vacuum packaging

“By vacuum packaging, harmful organisms that can
be present on the beef can be prevented from ggowin
or rendered harmless. This way, beef meat can becom
safer for human consumption.”

d. Packaging releasing preservative food additives
“Preservative food additives released from the
packaging material can protect beef against harmful
organisms that can be present on the beef. This way
beef meat can become safer for human consumption.”

e. Adding agents such as lactic acid

“By adding agents such as lactic acid (a natural
substance always present in meat) to the beef
packaging material, the beef can be protected agjain
harmful organisms that can be present on the beef.
This way, beef meat can become safer for human
consumption.”
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Appendix VI:

technologies (in % of the national samples) in Study 2

National acceptance levels of the different packaging

France Germany Poland Spain UK
(n=504) (n=504) (n=504) (n=504) (n=504)
Packaging (general) Completely unacceptable 2,6 22 4,0 1,6 2,4
Rather unacceptable 9,9 6,7 16,5 6,0 5,6
Neutral 30,0 25,2 31,7 15,1 23,4
Rather acceptable 43,5 36,5 34,1 45,2 40,9
Completely acceptable 14,1 29,4 13,7 321 27,8
Vacuum packaging Completely unacceptable 1,2 1,2 01, 14 1,8
Rather unacceptable 6,0 3,8 8,1 3,6 5,4
Neutral 19,6 19,2 28,4 15,1 19,0
Rather acceptable 43,8 435 33,7 40,5 38,7
Completely acceptable 29,4 32,3 28,8 39,5 35,1
Modified atmosphere Completely unacceptable 4,8 2,0 4,0 1,8 2,8
Rather unacceptable 12,9 6,7 14,7 6,2 10,9
Neutral 31,9 31,5 36,9 27,6 31,9
Rather acceptable 40,1 41,9 34,7 47,4 37,3
Completely acceptable 10,3 17,9 9,7 17,1 17,1
With natural agents Completely unacceptable 7,5 54 3,2 4,6 7,7
Rather unacceptable 23,0 15,3 19,2 11,3 18,7
Neutral 35,7 42,3 45,0 40,7 37,9
Rather acceptable 27,6 27,6 27,2 33,1 24,8
Completely acceptable 6,2 9,5 5,4 10,3 10,9
With protective bacteria  Completely unacceptable 1 9, 11,9 5,6 6,3 7,9
Rather unacceptable 32,7 31,0 23,6 17,7 24,6
Neutral 30,6 31,9 40,9 40,3 33,7
Rather acceptable 23,2 18,7 24,4 29,0 24,2
Completely acceptable 4.4 6,5 5,6 6,7 9,5
Releasing additives Completely unacceptable 11,3 ,711 139 8,7 12,7
Rather unacceptable 32,7 28,2 28,2 27,4 30,0
Neutral 35,7 37,1 36,9 36,9 32,7
Rather acceptable 16,3 17,9 17,1 20,6 17,3
Completely acceptable 4,0 5,2 4,0 6,3 7,3
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Appendix VII: Technology information used in Study 3

Basic information Detailed information

Tenderloin / M. Psoas Major
(none) “No technology has been applied to the beef meat y
have before you”

Muscle profiled M. Infraspinatus
“The beef meat you have before you has beéBpecific parts of beef are selected to be soldhia
produced through use of muscle profiling, ahop as fresh meat cuts (such as steak). Not all
technology which can ascertain the eating qualityo muscles can be used as whole meat because of their
beef meat cut.” structure or the characteristics of the muscle. &om
muscles are so tough, that they can only be used in
stew or minced meat. Through use of particular
technologies, more muscles can be used as fresle who
meat.
Muscle profiling is such a technology. Muscle
profiling is the mapping of the characteristics of
muscles, so that the muscles of good quality can be
identified. This way, the consumer has more choice
between various cuts of fresh beef in the shop.
The beef meat you have before you has been produced
using muscle profiling. This beef cut comes from a
muscle that is part of the meat from the shouldet a
is normally sold as meat for stew to be used in
casseroles or local meat dishélecal equivalents)

Marinated M. Semitendinosus
“The beef meat you have before you has be8pecific muscles of beef are selected to be sold as
marinated, which can improve the eating qualityaof fresh meat, such as steak. Not all muscles carsed u
beef cut.” as whole meat because of their structure or the
characteristics of the muscle. Some muscles are so
tough, that they can only be used in stew or minced
meat. Through use of particular technologies, more
meat cuts can be used as fresh whole meat.
Marinating is such a technology. Marinating beef by
injecting it with a solution containing kiwi extrawill
make muscles more tender and gives them more taste.
This way, tough muscles can be consumed with a
higher eating quality.
The beef meat you have before you has been matinate
by injection with a solution containing kiwi exttac
This beef cut comes from a tougher muscle. By
marinating it by injection, the eating quality ofteeef
cut can be improved.
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Summary

Over the past 20 years, a variety of developmeans mpacted the beef sector, such as food
safety crises, increasing health concerns and isability issues. The contemporary
European beef sector is confronted with increaginigimanding consumers that are urging
the sector to produce beef and beef products tieatlimers, convenient, traceable, healthy,
and of consistent eating quality. A commonly-uspgraach to improve various aspects of
beef quality is the use of technologies. Althougbd technologies are often applied as a
means to satisfy consumer demand, their use is ofidse time not explicitly communicated
to consumers. Knowledge about consumer attitudeartts beef and beef technologies can
help the beef sector to advance into a competitidestry. For this reason, three consumer
studies were conducted in different European c@sitra qualitative focus group study
(conducted in 2008 in France, Germany, Spain aedUK, n=65), a quantitative survey
(conducted in 2010 in France, Germany, Poland,rSpaid the UK, n=2520), and a sensory
study (conducted in 2011 in Belgium and Norway, 18)2

The first research objective was to explore consuwatigudes towards beef safety, healthiness
and quality. The results of the qualitative focusup research suggested that consumers
experienced difficulties in assessing beef saféiiiey adopted diverging uncertainty
reduction strategies including the use of so catleds, easy decision rules that were used
when purchasing beef. Both intrinsic (such as agland extrinsic cues (such as packaging)
were identified. Beef was generally considered heathful food product, but also perceived
negative effects of beef consumption were reporidtese negative effects were mainly
related to individual consumer choices with resgeatonsumption amount and preparation
methods. Furthermore, consumers were asked abeiutpgrceptions on a specific extrinsic
quality cue with the potential of signalling eatiggality. The results indicated that the
possibility to supply highly precise cuts of diéet guaranteed eating quality was considered
appealing by consumers. However, they expressect seserve related to the possible
upgrading of lower value cuts, too much standatdisaand the fact that tenderness is to
some extent subjective.

European consumers are often sceptical towardsapipéication of food technologies. A
second objective of this doctoral research wasethes to investigate consumer acceptance of
technologies applied at different stages of the bhain: primary production, slaughtering,
processing and packaging. The focus group resumdticdated that consumer acceptance of
processing technologies depend on a variety obfactnvasive technologies were rejected,
despite consumers’ recognition of the possible fisrdat these technologies might offer in
terms of beef quality. Traditional and familiar pesses were more easily accepted. ‘Natural’
beef was preferred over processed beef produdisescessive intervention in meat chains
was criticised. The results of the quantitativeveyrconfirmed that the processing stage was
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not the consumers’ favourite stage to intervengrawing beef safety was acceptable for the
large majority of consumers at slaughtering stageugh hide decontamination, although not
irrespective of the specific process that was agpior this aim. Enhancing beef safety at the
packaging stage (especially by means of unfamplgakaging technologies) was found to be
not acceptable for a large group of consumers. ptaog beef-safety enhancing technologies
seemed to be caused by diverging reasons: eitibaube consumers were confident that what
the industry will do (in terms of safety intervenis) is the right thing to do, or because they
felt that such safety interventions are heavilydeek which is fuelled by elevated safety
concerns. Technology acceptance levels differed/dst consumer segments. Concerning
technologies to improve beef safety at the primamyduction, slaughtering or processing
stage, four segments were identified that diffeiredheir beef consumption and attitudes:
‘enthusiast’ (11% of the sample), ‘feeling OK’ (3B%indifferent’ (41%) and ‘rejecting’
consumers (11%), showing that only 11% of the pigints are not in favour of these kinds
of technologies. Concerning packaging technologiesmprove beef safety four different
groups could be indentified: ‘enthusiast’ (22% tfe sample), ‘cautious’ (30%),
‘conservative’ (17%) and ‘negative’ consumers (31%he large size of the negative
consumer segment indicates that enhancing beetysatethe packaging stage is not
straightforwardly acceptable.

The third research objective was to investigate éfieect of information about beef
technologies on consumer attitudes. The exploratesgarch participants already indicated
that they preferred not to be fully informed abbeef technologies. Information about the
possible benefits of the technology appeared toe havpositive impact on consumer
acceptance. Informing consumers about a healthfibexfea technology (such as adding
omega-3 to beef products) seemed to result in hehigcceptance compared to a safety
benefit (such as prolonged shelf life). The quatitie results showed that more detailed
information about the applied process lowered comsuacceptance. Consumers reported
higher acceptance levels of beef technologies whiely the stage of application was
mentioned, compared to when the process was egrplairhe results of the sensory study that
was combined with an information experiment, ilfattd that detailed information about beef
technologies had an impact on consumer expectagioddiking, but information transfer did
not guarantee more positive attitudes.

Based on the research results, a number of recodatiens are formulated. Public
authorities and regulators are challenged to censiderests and concerns of consumers and
citizens. The food industry can improve its conipetness by avoiding food scares,
establishing an integrated communication chain, strdulating consumer-oriented product
development.
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Samenvatting

De voorbije 20 jaar hebben zich een aantal ontwikgen voorgedaan die de rundvleessector
sterk beinvioed hebben, onder meer crisissen inzadazselveiligheid, een verhoogde

bekommernis van de consument om zijn/haar gezoddhem actuele duurzaamheids-

vraagstukken. De Europese rundvleessector wordiazan geconfronteerd met veeleisende
consumenten die aandringen op een grote varié&eipeoducten die betaalbaar, gemakkelijk
in gebruik, traceerbaar, gezond en van goede leitafitin. Een veelgebruikte aanpak om

verschillende kwaliteitsaspecten van rundvleestbeteren is het gebruik van technologieén.
Hoewel technologieén vaak worden toegepast om a@amadhg van de consument te voldoen,
wordt het gebruik ervan niet altijd gecommuniceetekwijl er toch een toenemende

consumenteninteresse bestaat naar hoe hun voedséi geproduceerd. Kennis over de

houding van consumenten ten opzichte van rundweegerelateerde technologieén kan de
competitiviteit van de sector ten goede komen. Baaheeft dit doctoraatsonderzoek drie
consumentenstudies uitgevoerd in verschillende fgse landen. In 2008 vond een

verkennende kwalitatieve focusgroepstudie plaatieihoofdsteden van Frankrijk, Duitsland,

Spanje en het Verenigd Koninkrijk (n=65). Een kvtatieve consumentenbevraging vond
plaats in 2010 in dezelfde landen aangevuld meerP@gh=2520), waarna een sensorisch
onderzoek gecombineerd met een informatie-expetimpl@atsvond in Belgié en Noorwegen

(n=218) in 2011.

Een eerste doelstelling van dit onderzoek was orhadeling van de consument ten aanzien
van de veiligheid, gezondheid en kwaliteit van ndads te verkennen. De deelnemers aan de
focusgroepen vermeldden dat ze moeilijkheden eeroem de veiligheid van rundvlees te
beoordelen. Uiteenlopende strategieén om die onzekk te verminderen werden
aangehaald, waaronder ook het gebruik van eenveudiglissingsregels die gebruikt worden
bij de aankoop van vlees. Zowel intrinsieke signgleoals kleur) als extrinsieke signalen
(zoals labels) werden geidentificeerd. Rundvleesiweer het algemeen beschouwd als een
gezond voedingsmiddel, hoewel ook vermeende nadetjgzondheidseffecten werden
gerapporteerd. Deze werden voornamelijk gerelatemad de individuele keuzes van
consumenten met betrekking tot de geconsumeerdeséibeid en de bereidingswijze. De
deelnemers aan de focusgroepen werden ook gevnaagdhun houding ten opzichte van een
garantiesysteem voor de malsheid en kwaliteit vanavliees. De mogelijkheid om rundvlees
van een gegarandeerde en gedifferentieerde kwadde te kunnen bieden klonk voor hen
aantrekkelijk. Toch formuleerden ze ook bedenkingeet betrekking tot het mogelijks
opwaarderen van rundvlees van lage kwaliteit, eenoge mate van standaardisering en de
subjectieve kant van malsheid.

Europese consumenten staan vaak sceptisch tegemetvgebruik van technologieén bij het
produceren en verwerken van voedsel. Een tweedsteliiag van dit onderzoek was om te
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onderzoeken in welke mate consumenten technologiaémaarden die toegepast worden in
verschillende fases van de rundvleesketen: tijadngrimaire productie, het slachten, het
verwerken en het verpakken. De resultaten van desfioepstudie gaven aan dat de
acceptatie door de consument van verwerkingsteobre@n afhankelijk was van
verschillende factoren. Traditionele en vertrouyadacessen werden gemakkelijker aanvaard.
Invasieve technologieén werden verworpen, hoewegjaijge voordelen werden erkend.
‘Natuurlijk’ rundvlees werd verkozen boven verwerkwleesproducten en overmatige
inmenging in de keten werd bekritiseerd. De kwatigive consumentenbevraging bevestigde
dat de fase van rundvleesverwerking niet het faerstadium van de consument is om
technologisch in te grijpen in de rundvileesketeaedselveiligheid van rundvlees verbeteren
door het desinfecteren van de huid voor het slacktas aanvaardbaar voor de meeste
consumenten, maar was wel afhankelijk van het grodat hiervoor gebruikt werd.
Voedselveiligheid van rundvlees verbeteren doohrietogieén tijdens het verpakken bleek
onaanvaardbaar voor een grote groep consumenteralwganneer het ging om onbekende
verpakkingstechnologieén. Technologische interesndm de voedselveiligheid te verhogen
leken te worden aanvaard om uiteenlopende rederfarel omdat de consumenten erop
vertrouwden dat de sector het nodige doet om vbezibgheid te garanderen, ofwel omdat
ze de noodzaak van deze interventies hoog ach&eunitveen grote bezorgdheid betreffende
de veiligheid van rundvlees.

De mate waarin technologische interventies aanvaeedden, was verschillend tussen
consumentengroepen. Met betrekking tot interventigkens de primaire productie, het
slachten en het verwerken van rundvlees werdenseigmenten geidentificeerd met elk hun
eigen specifieke consumptie van en houding tegenowvelvlees: de ‘enthousiaste’ (11% van
de steekproef), ‘geruste’ (36%), ‘onverschilligd1fo) en ‘afwijzende’ consumenten (11%).
Slechts 11% van de steekproef was sterk gekanh tégee interventies. Met betrekking tot
verpakkingstechnologieén konden opnieuw vier segemeronderscheiden worden: de
‘enthousiaste’ (22% van de steekproef), ‘voorziphti (30%), ‘conservatieve’ (17%) en

‘negatieve’ consumenten (31%). De omvang van diatste segment toont dat

verpakkingstechnologieén niet zomaar aanvaard worde

Een derde doelstelling van dit doctoraat was om &#ect van informatie over
rundvleestechnologieén op de houding van de consuteeonderzoeken. Het verkennend
onderzoek wees reeds uit dat consumenten liever alies weten over de gebruikte
technologieén. Informatie over de mogelijke vooedelvan een technologie bleek een
positieve invlioed te hebben op de acceptatie. imébie over een gezondheidsvoordeel (zoals
het toevoegen van omega-3) leek te resulterennnhegere acceptatie vergeleken met een
voordeel inzake voedselveiligheid (zoals een lamghoudbaarheid). De kwantitatieve
resultaten bevestigden dat gedetailleerde infoarian leiden tot lagere acceptatie. Wanneer
enkel informatie werd gegeven over de fase waagitedhnologie werd toegepast, lagen de
acceptatieniveaus hoger dan wanneer het toeggpastes werd toegelicht. De resultaten van
de sensorische studie toonden aan dat gedetadl@si@matie over rundvleestechnologieén
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kan leiden tot een positievere houding bij de comeut, maar dat louter informatie
verschaffen hiervoor geen garantie is.

Op basis van de resultaten van dit onderzoek kurgesn aantal aanbevelingen worden
geformuleerd. Overheden en beleidsmakers wordegeaamedigd om rekening te houden
met de vragen en bekommernissen van consumentetor&e uit de voedingsindustrie

kunnen hun concurrentiepositie verstevigen doaissen te vermijden, een geintegreerde
communicatieketen uit te bouwen en bij het ontwigkevan nieuwe producten rekening te
houden met de houding van de consument.
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Post Scriptum: Bedankt!

Na het uitpluizen van ellenlange uitgetypte tekstan groepsdiscussies, na het verwerken
van de resultaten van onze enquétes, na tallobetegingen aan het opzetten van studies en
uitwerken van papers, na het beschrijven van meoieninder mooie resultaten, etc. is mijn
doctoraat dan echt af! Alvorens helemaal te gemigten de zomer en de vakantie, rest mij
nog het schrijven van een gepast dankwoord. Aaagedit ongetwijfeld het meest gelezen
deel van dit boekje zal zijn, wil ik hier uitdrukikk de aandacht vestigen op een heleboel
mensen die een invloed hebben gehad op het tat ktanen van dit doctoraat, en die mij van
dichtbij of veraf hebben gevolgd tijdens de voaelpgren.

Allereerst wil ik mijn promotor prof. dr. ir. Wim &tbeke bedanken die met zijn omvangrijke
wetenschappelijke kennis, netwerk en expertise eiotwijfel een enorme bijdrage aan mijn
doctoraat heeft geleverd. Wim, zonder jouw aandeel dit boekje aanzienlijk dunner zijn

uitgevallen. Bedankt voor je constructieve feedbaekkundige begeleiding en heldere visie
op onderzoek die de voorbije jaren tot een bijzotelerijke ervaring hebben gemaakt.

Next, | would like to thank the members of the jupyof. Joachim Scholderer, prof. Stefaan
De Smet, prof. Xavier Gellynck, and prof. PatrickaNVfor their interest in this work, and
their valuable time and effort to read and evaluhig doctoral research. Their constructive
comments and suggestions have completed and ingtheeguality of this dissertation.

Het begon in het najaar van 2007. Groot was hetoeisiasme van de dames van de
studentenadministratie op de faculteit Economientae hoorden dat ik zou beginnen
doctoreren aan de vakgroep Landbouweconomie. “Bi#ten zoveel leuke mensen”, wisten

ze me te vertellen, “veel leuker dan hier op denenae”. Hoewel dat waarschijnlijk meer

zegt over hun collega’s dan over de mijne, kanek anders dan hen volmondig gelijk geven.
Kennis en kunde in onderzoek wordt hier even vitgewisseld als huiselijke en sportieve
ervaringen, net als interessante weetjes uit delelgangen. Dit zijn collega’s om U tegen te
zeggen. “Fijne collega’s doen langer leven” titeld Standaard onlangs. Dat belooft.

Noemenswaardig zijn zeker de collega’s van onzeeaugksgroep, de bende van Wim:
Christine, Filiep, Zuzanna, Armando en Pieter. Ogegprekjes tussendoor hebben misschien
niet altijd rechtstreeks geleid tot bruikbaar miagr voor mijn doctoraat, maar zijn
ongetwijfeld een meerwaarde voor mijn werk. lk Q& dat jullie in mijn team zitten!
Christine, de grootste gemene deler van onze ddsgras waarschijnlijk ‘de beste aanpak’:
hoe die vraag best in een vragenlijst te formuletka ene noodzakelijke handtekening te
pakken krijgen, of ... dat ontsnapt schaap terug éinmjn omheining te krijgen? De vele
discussies over ons onderzoek hebben ertoe getgidve ons binnenkort allebei doctor
mogen noemen. Alvast proficiat! Aan Filiep had dngrima voorbeeld over hoe het indienen
van een doctoraat zonder stress kan verlopen. Bederor het wegwijs maken op de
vakgroep en de treinritjes in de vroegte.
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Collega’s van de hele vakgroep hebben hun stemenae drukken op dit doctoraat. Ann,
de gedrevenheid waarmee je de laatste stuiptregkingn de referentielijst tot bedaren hebt
gebracht was spectaculair. Je eindeloos gepuzzekoks, boeren, wolken en koeien heeft
geleid tot een fris en vrolijk voorblad voor mijroctoraat. Dank je wel, professor Specht!
Bedankt ook Jeroen, niet alleen voor je verwoedgngen om de taartentraditie levendig te
houden, maar vooral om zelfs vanuit het verre Akaete ijveren voor een vrijstelling in het

huishouden tijdens de weken vlak voor het indiemam mijn doctoraat. Hoewel ik zelden

onzin verkoop, kijk ik al uit naar de bak bier dig boekje impliceert. Barts tips over

grasgroei en pompoenkweken zijn ondertussen dikdathtbaar in onze tuin. Bedankt om

ons mee op zwemsleeptouw te nemen en de vrolijkeg twssendoor. Ik maak van de

gelegenheid ook meteen gebruik om mij te excuseijealle bureaugenoten van Valerie voor
het overmatig aankloppen tijdens de laatste welen mijn doctoraat. Liesbeth, je to-the-

point neerpennen van gedachten in jouw doctoraat we@r mij een goede leidraad. We
kijken mee uit naar de kleine broer voor Senne!ddé&t ook voor het geduld van de kaarters
over de middag. Hoewel de fijne kneepjes van hketwellicht niet aan mij besteed zijn, komt

deze verworven kennis goed van pas in Oostrozefrekenstreken.

Participating in a European research project suclPraSafeBeef offers the opportunity to
meet and collaborate with scientists all over tloelav The team of prof. Joachim Scholderer
at MAPP/QUANTUS has been closely involved in owse@ch. | am very grateful for the
help of Joachim with the statistical analyses aisccntribution to the consumer studies. My
main co-worker within the project was Jens. Althowgruggling with two meat projects
simultaneously, he has managed to take care of aflthe practical work regarding the
programming of questionnaires and the follow-ugha data collection. Jens, thank you for
the nice collaboration, and the pleasant times lergstwyth, Athens, Copenhagen, Ghent,
Girona, and Igls. | wish you all the best in fizatlig your PhD. Marcia, thank you for giving
food research an extra dimension. Our collaboratias been very successful from the start.
The content analysis of the focus group discusdi@ssbeen terribly time-consuming but oh-
so-satisfying when finished. I'm looking forward4ee you again in Europe.

“Oh, you are the doctoral student who will do thetiwg!” This is how | met @ydis in 2008.
Now you hold the results of that writing. @ydis,uycsoft way of giving guidance and your
appreciation of my work have stimulated me to dmes@xtra efforts. | am really grateful for
having the chance to collaborate with you and yesearch group, and to be introduced into
sensory consumer science by experts. Bij de hedpalan de smaakproeven in Belgié,
waarvoor de nodige kilo’s rundvlees voorzien werdeor Stefaan DS (overigens een expert
in Welsh Folk) bleken de zeer precieze instructiesik uit Noorwegen had meegekregen
voor het versnijden van deze spiermassa’s echetrzanmaar toepasbaar op het Belgisch
rundvlees. Gelukkig kwam spontaan de slager inagdtet.. naar boven, die in de net iets te
koude koelkamer vakkundig al het vlees voorbere&ttdgersneed. Bedank!
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Een woord van dank gaat zeker ook uit naar mijenden, die zorgden voor de vele
verstrooiingen waarna ik telkens weer met vol ensiesme aan dit doctoraat kon werken.
Roselien, we komen met veel plezier jullie nieuwesje opwarmen en jullie huwelijksbootje
dopen aan de andere kant van het water! Bedankhipzo enthousiast te introduceren in de
koorwereld. Het wat stoffige imago van koren wekdrael doorprikt tijdens de repetities bij
Musica Nova. Hoewel ik jullie koor ondertussen omged heb voor de Gentse Schola
Cantorum, blijf ik een trouwe supporter van julliencerten. Vrienden van de Schola, bedankt
voor de vele leuke uren samen. Onze muzikale uitegan worden in goede banen geleid
waardoor we zelfs Messiaen klein gekregen hebben.idHbovendien een hele eer om de
Grote Meneer Martens in ons huis te mogen ontvamgewoensdagavond. Lien, bedankt
voor de leuke avonden dat we samen koken, naatethgaan of bijkletsen. Om echt van ons
vanaf te zijn, zal je echter verder moeten verhudan Zottegem. Vera, hoe vaak hebben we
samen cafeetjes en terrasjes gedaan, over de Grgeskeierd, ijsjes gegeten? Je
zorgeloosheid maakt dit allemaal extra ontspann&idphanie, bedankt voor de lekkere
lunches. Nog even doorbijten en kunststoffen zujeen geheimen meer voor je hebben.
Succes ermee! Nathan, bedankt voor de spelletjpdang de skivakanties, de
oudejaarsavonden, de lasagnes, ovenschotels emstira, maar zeker ook voor je goede
zorgen voor Tattie. Liesbeth en Wouter, jullie zatijd een goede reden om weer naar
Antwerpen te komen, ook al is het soms moeilijk @m datum te vinden die voor iedereen
past. We kijken al uit naar een bezoekje aan derdebDaantje! Mijn Gentse huisgenoten
zijn verantwoordelijk voor de hoge sociale druk @en doctoraat te halen. Dr. Ma, Dr.
Vlaeminck en Dr. Vandermeulen, bedankt om het eecluictoraatspad klaar en duidelijk te
markeren en geen afwijkingen te dulden. Met Schaedk en Schaubroeck in huis wordt
jeugdige vrolijkheid verzekerd, terwijl Echo zongtor een veiliger verkeer — als ze thuis is
welteverstaan. Dankzij jullie is het altijd plezantiiskomen!

De maand juli betekende altijd een welkome rustpavan het doctoreren. Wat zou een
zomer zonder Zonnemaire zijn? Boccie, Carine, T@reet en Merketje, ontzettend bedankt
voor de letterlijk ontelbare zomers die ik heb mogeorbrengen in jullie Nederlands aards
paradijs. Het is een voorrecht om deel te moganaken van jullie hechte familie. Bedankt
voor jullie gastvrijheid en jullie interesse in odgen en laten over de provincies heen.
Thierry en Hilde, de basis van arbeidsvreugde wgi@gd achter jullie kraam. Regen of
zonneschijn, kiwi’'s werden bezongen op de tonenBaamovisiesong, betalingen geschiedden
via Protton, en roze varkentjes gingen als zoeék kwer de toonbank. Bedankt voor de vele
zaterdagen tussen het fruit en de groentjes, welkt®e meer mijn natuurlijke habitat zijn dan
rundvlees! Antoinette en Adiel, jullie aanwezigh@ons huis is altijd zichtbaar. Bedankt
voor de goede zorgen, het konijnenpaleis, de &adp zondag en chocolade op hoogdagen,
en alle andere culinaire verwennerijen.
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Dit doctoraat is niet alleen het resultaat van tigelapen vier jaar, maar steunt op de
fundamenten die van kindsbeen af opgebouwd zijeve.izussen, samen hebben we al heel
veel leuke tijden beleefd en er zullen er ongeeldjinog volgen. Joyce en Tom, bedankt om
geregeld eens de trip naar Oost- of West-Vlaanderemdernemen. Joyce, je enthousiasme
toen ik als kotstudent op vrijdagavond naar huiakwwas hartverwarmend en zal ik niet
gauw vergeten. |k ben superfier dat jij gezorgdthebwor de leuke figuurtjes die mijn
doctoraat en uitnodiging opvrolijken, bedankt! Br#t gaf niet alleen het goede voorbeeld
op studiegebied, ze leerde me ook dat de aanhouderen dat streven naar ‘het beste’ zo
zijn vruchten kan afwerpen. Britt en Wim, dankaziflie zijn we trotse tantes van Fran! Jullie
nieuwe huis zal des te meer blinken met zo’n gowdkl in huis. Dimitri en Sabrina, Nathalie
en Filip, Larissa en Alexia, bedankt voor het amuset op de trampoline, in de tuin, in het
zwembad, in het kanaal en elders. Ik kijk al uamde leuke dingen die we nog samen zullen
doen. Dimi, leuk dat je mijn zin voor humor dedt®n afsluiting uit Hove vormde meteen
een dankbaar gespreksonderwerp bij Gery en Hilda. Hé¢t overwinnen van enige
taalproblemen weet ik nu precies wat ja en nealigign niet vervoegd). Bedankt voor de
logistieke ondersteuning: spontaan worden ramechgdsrd, caravans in bruikleen gegeven,
en pakjes rijst uitgedeeld. Ik heb zelfs vernomanhahs autoraampje binnenkort gerepareerd
wordt, tof!

Twee heel bijzondere mensen verdienen een spes@@idje van dank: mijn fantastische

mama en papa. Dankzij jullie onvoorwaardelijke stede goede zorgen en alle kansen die
jullie ons geven, kunnen wij onbezorgd door heetegaan. Jullie stimuleerden ons om te
studeren, maar ook om te leren korfballen, skiéasioeren, paardrijden, zeilen,... zodat ik

nu soms niet weet wat eerst te doen in mijn vijge Toch maak ik graag tijd om langs te

komen in Hove. Mama en papa, ik hoop op een dagveet verwezenlijkt te hebben als

jullie!

Siegfried, jij inspireerde me om aan dit doctotadbeginnen. Je vele talenten overladen soms
je agenda, maar zelfs in periodes waarin je woptjeslorpt door je werk, examens, en
muzikale verplichtingen, maak je tijd voor mij. Qvde jaren heen heb je een unieke
betekenis weten te geven aan zakhorloges, koeteapk buitenverblijven en skipauzes.
Zelfs de zee zal nooit meer hetzelfde zijn! Tattieze vriendschap is onmisbaar voor mij.
Bedankt om in mij te blijven geloven en achter nkiguzes te staan.

En mijn Valerie, mijn allerliefje! Bedankt om mijgteun en toeverlaat te zijn, om helemaal
achter dit doctoraat te staan, om mij bij te st raad en daad, om mij te omringen met je
eindeloze zorgzaamheid en warmte. Dat we nog artelkeren samen zullen schaterlachen
en door het huis zullen dansen geeft me een gdiglkgevoel. Bedankt voor je liefde en de
moed om samen ons leven uit te stippelen. Met iemEkomstplannetje wordt onze relatie
mooier en sterker; met elke nieuwe herinnering ikegelukkiger met jou. Ik kijk al uit naar
de rest van ons leven!

Lynn, juni 2011

186



	KAFT VOORKANT
	Doctoraat finaal2

