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Consumers’ acceptance and preferences for nutriticmodified and
functional dairy products: a systematic review.

Abstract

This systematic literature review collects and swampes research on consumer
acceptance and preferences for nutrition-modifiad functional dairy products, to

reconcile, and expand upon, the findings of previgtudies. We find that female
consumers show high acceptance for some functidaiay products, such as yogurt
enriched with calcium, fiber and probiotics. Accapte for functional dairy products

increases among consumers with higher diet/heel#tted knowledge, as well as with
aging. General interest in health, food-neophoha @erceived self-efficacy seem also
to contribute shaping the acceptance for functiotairy products. Furthermore,

products with “natural” matches between carriers iaigredients have the highest level
of acceptance among consumers. Last, we find taatdbfamiliarity drives consumers

with low interest in health to increase their adaape and preference for health-
enhanced dairy products, such as probiotic yogortgshose with a general function
claim.

Keywords: nutrition-modified and functional dairyroglucts, systematic review,

consumers’ acceptance and preferences, attitudesiped healthiness.

1. Introduction

In the last decades consumer demand for healthaemuafood products, such as
nutrition-modified (e.g. low-fat products or witlbér added) and functional foods, has
grown rapidly. Consumer demand for health-enhandowgs has spurred in part
because of socio-economic changes, such as therldifg expectancy, the rise of
health care costs, the social costs of non-trateihit diseases, and the widespread
desire for a better quality of life (Valls et &013).

A recent report estimates that the global marketfdods with health-enhancing

features amounted to (approximately) $168 billian2013, with an annual average
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growth rate of 8.5%, and it is forecasted to exck&@D billion by 2020 (Research and
Markets, 2014). Food companies, attracted by suatkeh growth and high margins,
have been investing in the development of new tmrmodified and functional
products (Khan et al., 2014).

However, these market projections mask a highafgsroduct failure as 70 to 90
per cent of new health-enhancing products exitntiaeket within the first two years
from their launch (Heasman & Mellentin, 2001; Sté&nRodriguez-Cerezo, 2008;
Hardy, 2010). One of the likely reasons for sucbhhfailure rates is that product
development is often driven by technical feasiiliBleiel, 2010) disregarding
consumers’ acceptance and preferences (Van Klesdf, @002; 2005a). This approach
may lead to a mismatch between consumers’ needshanigatures of new nutrition-
modified and functional food products introducedtie market (Van Kleef et al.,
2002). In spite of existing research having giveraty emphasis to consumers
acceptance and preferences towards nutrition-neatiénd functional foods (Van Kleef
et al., 2002; Verbeke, 2005; Ares & Gambaro, 200&jisting knowledge is
fragmented, and the findings from studies condudtedlifferent contexts appear
difficult to reconcile. One likely reason for thilfficulty may be that so far scholars
have focused on only one or just a few aspectoop$umer behavior, thus failing to
provide an integrated picture of the multiple elaetseaffecting the acceptance and the
preferences for these products (Starling, 2014).

One approach used to gather relevant knowledgdeidsf where evidence is
fragmented is the systematic review, which selesttedies through a multi-step
procedure (Cooper, 1998; Littell & College, 200&ls0 allowing for an assessment of
the studies’ quality (Littell et al., 2008). To thmest of our knowledge, only two

systematic reviews on functional foods exists (Oeeml., 2012; Ozen et al., 2014).
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Ozen et al. (2012) systematically reviewed twehtgé¢ worldwide studies on
individual consumption of functional products bejorg to different food categories.
These authors concluded that it was not possibldeaxly identify how gender, age,
level of education and socio-economic charactessinfluenced the consumption of
functional foods.Similarly, Ozen et al. (2014), by systematicallyiesving studies on
European consumers, failed to identify gender ubfiees in the individual
consumption of many categories of nutrition-modifend functional foods; however,
these authors pointed out a higher consumption uoh sproducts among North
European consumers.

The contradictory findings highlighted in theseteysatic reviews may be due to
the authors considered studies that focused oerdift products, for which consumers’
acceptance and preferences may be inherently d@iffeiThus, the different attitudes
shown by consumers across product categories mag péayed the role of a
confounding factor, impairing the authors’ possipito isolate patterns characterizing
consumption. Such heterogeneity in results cosfladso with other literature reviews
(such as Siro et al., 2008; Lahteenmaki, 2013) whiave instead found specific
patterns in the role of consumer-related charasttesi such as gender, age, and some
psychological variables, as well as a clear rdigroduct-related characteristics in
shaping consumers acceptance for nutrition-modied functional productsThe
primary goal of this paper is to investigate if, togusing in one specific product category,
dairy products, it is possible to isolate commoritgzas in consumers’ acceptance and
preferences for nutrition-modified and functionalodls by means of a systematic review
process. Our secondary goal is also to providentyiated picture of the multiple elements
affecting the acceptance and preferences for gawgucts. We chose dairy products as the
category of interest for two reasons. First, damyducts are one of the biggest market segment

among nutrition-modified and functional productscaunting for nearly 43% of the total
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worldwide sales (Ozer & Kirmaci, 2010). Secondgl@iroducts are considered by consumers
as one of the most credible product carriers ta fursctional ingredients, and consumers'
acceptance and preferences towards nutrition-neatldind functional dairy have been largely
investigated in literaturdriter alia, Van Kleff et al., 2005; Ares & Gambaro, 2007; Kiyte

et al., 2008; Siegrist et al., 2008; Siro, 200&Aet al., 2010).

Gaining more insight on consumers’ preferences dowide range of heath-
enhancing dairy products may benefit both dairy wf@cturers and consumers, as it
will be illustrated throughout the manuscript. Farmore, the results of this review,
along with its limitations, will help identifyingvenues for future research, as it will be

illustrated in the final section of this article.

2. Methods

We used a systematic literature review methodolfmyythe social sciences to
select articles from online academic search engidespared to narrative reviews, the
systematic literature review technique has the aidgge of being based on an explicit
and accurate study selection process which invadveullti-step procedure similar to
that used in research surveys (Cooper, 1998; L&t€lollege, 2006). Additionally, the
systematic review process required findings to keelated according to the quality of
the study they originate from; therefore ad hocquality assessment protocol was
built, based upon recommendations on how to ass®sal science papers (Littell et

al., 2008).

Studies selection
An initial inventory of relevant online databasesasw created. Scopus,
ScienceDirect, and Google Scholar were identifisds@arch engines from which to

retrieve the studies to be included in the revi@eogle Scholar, ScienceDirect and
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Scopus were selected as they use different appeeaohindex documents available on
the internet. Since ScienceDirect and Scopus ardegx title, abstract and keywords
documents containing search terms and keywordseimtain text cannot be retrieved
during the search process from those web enginegdd, Google Scholar can select
larger amount of documents compared to the othersearch engines, as it indexes the
documents’ main text. Thus, by using them jointlg tikelihood of retrieving articles
related to the subject being investigated can bamiaed (Ford, 2011).

The search process was restricted to researchspppblished in English in peer
reviewed journals from 1999 to 2013. The choicehif time span was motivated by
the fact that nutrition-modified and functional guzts started to be introduced in the
market approximately at the end of the last cen(8iyo et al., 2008) and by the time
when the articles were collected (November 2013).

As illustrated in figure 1, the selection procesatmued with three steps in which
inclusion/exclusion criteria reduced the numberstaidies gradually, by means of
structured queries developed using Boolean operatiod two sets of keywords. The
first set of keywords included terms referring toe tmost frequently consumed
nutrition-modified and functional dairy productscaoding to Siro (2008): “cheese”,
“yogurt”, “butter”, “milk” and “spread”. The secondet of keywords included the
terms: “functional food”, “vitamin”, “omega-3”, “fy acid”, “CLA” (Conjugated
Linoleic Acid), “calcium”, “antioxidant”, “probiott”, “prebiotic”, “fiber”, “low fat”,
“light” and “low salt”, which refer to the healtlelated attributes most frequently
attached to dairy products (Playne et al.,, 2003p,S2008). Finally, the term
“‘consumer” was added to the queries to identifyyostudies focusing on heath-

enhancing dairy products and consumers.
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The search output initially included 3,617 articl@85 identified via Scopus, 1,000
via Google Scholar, and 1,722 via ScienceDirecthinfirst step, the language of the
study and the type of publications (e.g. reseaagers, reviews, and books) were used
as selection criteria. In the second step, tiled abstracts of the remaining 2065
papers were inspected, retaining only those fogusim issues related to consumer
behavior and nutrition-modified/functional foods. the third step, the remaining 109
studies were further reduced by excluding 31 studieat were duplicates, and 36
which focused on the sensory profiles of these yrtsd without assessing aspects
related to consumer behavior. It is worth pointog that more than half of the 42
articles identified to be reviewed appeared mudtifgmes among the final set of 109
papers: as the same paper was retrieved by twib ofr the three search engines at the
beginning of search process. The final list of4Rearticles identified to be included in

this review is reported in table 1.

Quality Assessment

The quality assessment procedure is one of thes stefhe systematic literature
review process differentiating it from other typafsreviews (Littell & College 2006;
Littell et al., 2008). This step requires the ud$especific criteria to create a quality
score for each of the studies identified, and tmdpce a ranking of their quality. The
quality assessment was not easy to perform givenhilgh heterogeneity of the
methodological approaches employed in this resedoamain, and because of the lack
of standardized quality assessment tools for ssubElonging to the social science

field.
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Therefore, similarly to Cox et al. (2015), ad hocquality assessment tool was
developed using the Instrument Critical Appraisalecklist (2009) provided by the
Joanna Briggs Institute as a reference document.

This quality assessment protocol consists of sterg, identified according to the
authors’ expertise (Appendix table A.1.).

The first criterion considered whether the analymsformed was qualitative or
quantitative in nature. The adequacy of the sarsjle used and whether the sample
was representative of a specific population growgsewthe second and third criteria
considered. The remaining three criteria were wdrethe study included a theoretical
framework, whether confounding factors and biasesrewaccounted for in the
empirical analysis performed, and if the outcomealde of the study was measured
using a validated measure and/or one objectivelgntiiable (e.g. probability to
observe an outcome, willingness to pay, Likertescdfor more details see table A.1 in
the Appendix.

The studies identified were rated as low, mediumhigh quality, based upon a
combination of the scores assigned to each of tkeassessment criteria; equal
weighting was given to each criterion. A study wassidered as “high quality” if it
rated “high” on three or more criteria; “medium qu&’ if it received two “high” or
one “high” and two “medium”; the remaining studigsre classified as “low quality.”
For a complete list of the papers’ scores in all thiteria and their overall quality

rating, see table A.2 in the Appendix.

3. Results

Table 1 presents a summary of the identified stideatures. The majority of the

studies identified (23 out of 42) were ranked aglih quality, whereas, about three
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quarters (32 out of 42), were ranked as eithert'hay “medium” quality. The majority
of the studies, circa 80%, were published betwd#v2and 2013. Northern Europe,
North America and Uruguay were the geographicasarsost investigated. In terms of
research design, 26 are single cross-sectionalestathd show an average sample size
of 504 observations, with a minimum number of obbagons of 50 and a maximum of
2,269; 8 studies are multiple cross-sectional sgjdivith sample sizes ranging from 96
to 5,967 observations, for an average of 1,602; aveolongitudinal studies, one is a
cohort study, and the remaining studies are basexkploratory research design (focus
group interviews). The age of the consumers inéeved ranges from 14 to 90 years of
age, with one study only focusing on consumersvbele age of 30, and another on
consumers above 65 years of age.

Generally speaking, the studies identified inveddgaspects of consumer behavior
by comparing two or more food carriers deliverintjedent health-related properties.
The most frequently investigated dairy food carribat is, the vehicle where bioactive
ingredients can be incorporated or modifiedy(beverages, bread, cereal, margarine,
eggs), was yogurt (30 articles), followed by milkl), cheese (10) and milk desserts
(4). With regard to the health-related attributpspbiotic, ‘low fat content’, and
omega-3 were the most studied (11 articles), faddvoy antioxidants (5), fiber (4),
calcium (4), vitamins (2) and iron (1).

In terms of the data analysis techniques used, robsihe studies adopted
multivariate analysis techniques, such as analysigariance or regression analysis.
Data reduction techniques, like cluster analys principal component analysis, were
employed in 9 out of 42 studies as intermediatértiegies to identify consumers’
market segments on which to perform further analysor more details on the features

of the studies included in this review, see tahl2 iA the Appendix.
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3.1. Consumer related characteristics

Gender

The studies reviewed show the existence of a gesideznsion in the acceptance
and preference for nutrition-modified and functibdairy products, with most studies
highlighting that women have higher levels of ataape than men. Most of the
findings related to gender come from medium andh lgjgality studies. For example,
Johansen et al. (2011) found more positive attgude low fat dairy products such as
yogurt and cheese among Norwegian, Danish and dDakin female consumers,
compared to men. High female acceptance was madimyto the fact that low-fat
products supported weight-control needs of many aonrvhich are, on average, also
more health consciousness than men (Wardle é&(dl4). Ares & Gambaro (2007) and
Ares et al. (2009) pointed out that female conssnagtached the highest values of
willingness to try yogurts with added fiber or galn. These dairy products were
highly accepted compared to other functional cotedfurthermore, female consumers
showed positive attitudes for a functional desasiig milk as a base product (Ares et
al., 2009), and a higher acceptance was especaityrded among individuals with a
high level of personal involvement with the prod@ates et al., 2010a). A similar
result was obtained by Hailu et al. (2009), whoestigated a sample of Canadian
consumers: these authors found that female consustiesngly prefer yogurt as a
carrier to deliver probiotics rather than usingspdr ice cream as a vehicle. Females’
preferences for functional dairy products, espécifar probiotic yogurt, also emerge
from one high quality study performed by Annunziaad Vecchio (2013) on a

representative sample of Italian consumers.
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Other findings from high quality studies using gelported and actual
consumption data confirmed the presence of a gedueension. Landstrom et al.
(2007) pointed out that female Swedish consumers glaa focus group study,
declared that they consume/purchase more functipraducts than males, with a
significantly larger share of probiotic milk prodacDe Jong (2003) instead, using a
multivariate type of analysis and a large datasetctual consumption data from the
Dutch population, found weak evidence that beingdie is positively associated with
the consumption of yogurt with added lactic acidtbaa, while the same was not
found for males.

However, few medium (Peng et al., 2006; Ares et 2010b) and high quality
(Siegrist et al., 2008; Cox et al., 2011) studiesind no gender difference in the
acceptance of yogurts added with Conjugated Linofaiid (CLA) or omega-3 (Peng
et al., 2006; Cox et al., 2011), antioxidants (Aetsal., 2010b) and other unknown
ingredients conferring risk reduction or generaidiion features to yogurt (Siegrist et
al., 2008). These results may be due to, respégtimegeneral lack of consumers'
interest (regardless of gender), for yogurts addi¢id CLA or omega-3 (as discussed in
the next section); the lack of consumers’ famitiawith the term “antioxidants”; and
the suspicion for health claims not related to Bpefunctional compounds. Generally
speaking, product familiarity, trust, and suspisioess, are elements strongly linked to
the novelty aspect of health-enhancing food pradlaad may affect their acceptance
(Bower et al., 2003; Urala & Lahteenmaki, 2007, Baa & Sanchez, 2010). Also,
Urala & Lahteenmaki (2007) found no gender diffeenin the acceptance of
probiotic/stomach friendly yogurt and blood pressilowering milk drinks, among
Finnish consumers, a result which may not be vatidtside the Finnish

sample/population surveyed.

10



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Thus, in the light of what is discussed above,ntagority of the studies reviewed
converge in indicating females as the most likedlgstimers of nutrition-modified and
functional dairy products and particularly for puets providing benefits linked to
intestinal well-being, weight loss and bone hedfimctional dairy products promoting
bone health appear to be strongly preferred amemglies because of their higher risk
(compared to males) of developing osteoporosisq&d&ambaro, 2007; Hailu et al.,

2009).

Age

There is a general consensus among scholars thag lméder is positively
associated with a higher interest in dairy produeith health-enhancing features,
especially for functional products with diseasd mieduction properties. High quality
studies conducted by Urala & Lahteenméki (2004;7200n a sample of Finnish
consumers found that older respondents were mdliegvio use functional foods with
claims to reduce the risk of a disease, such asdbpwessure lowering milk drinks
(Urala & Lahteenmaki, 2004;2007). Older respondeetm to perceive these products
as more rewarding than younger consumers, sincg ¢ae help counteract health
issues related to aging (Urala & Lahteenmaki, 200He perceived reward from
consuming functional foods, including functionalirgtlaproducts, was indicated as
highly predictive of the willingness to use thenrdlad & Lahteenmaki, 2004; 2007).
This result was also confirmed by another high itpatudy by Messina et al. (2008)
investigating a large cross-country sample of otersumers. These authors suggested
that their results may be due to older consumekgnpabeen exposed longer to
functional products compared to younger ones (Mes®t al., 2008; Urala &

Lahteenmaki, 2004; 2007). Thus, older consumerse hemwore knowledge and
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familiarity with functional dairy products and thesffects on health, and are more
likely to accept them.

Additional evidence, from high (Siegrist et al.,08) @vrum et al., 2012) and
medium quality studies (Peng et al, 2006; Ares &Baro, 2007; Ares et al., 2009),
corroborates the existence of a relationship betwaging consumers and higher
acceptance of nutrition-modified and functionalrdgroducts, confirmed by medium
and high quality studies using both self-declaned actual purchase data. Mullie et al.
(2012) recorded higher self-declared consumptiolowffat dairy among older Belgian
consumers. Also, de Jong et al. (2003) found tkaido65 or older is associated with
higher consumption of many functional products,ludeg functional yogurt with
lactic acid bacteria (de Jong et al., 2003). Botm@no’'s (2012) study using Italian
actual purchase data, and Chase et al.’s (2008y sttiCanadian consumers, found
that consumers increase their demand for functigoglirts and omega-3 added dairy
products as they grow older.

Younger consumers instead show overall higher aanep for products enhancing
some physiological functions, such as those impigpgeneral well-being or those that
help prevent fatigue, compared to older respondeastsupported by a high (Urala &
Lahteenmaki, 2004) and a medium quality (Hailulgt2009) study. Only one study
found no difference in the acceptance for functia@ry products among individuals
belonging to different age groups (Landstrom et24l07).

In summary, the majority of studies identified st systematic literature review
suggests that older consumers are more likely ¢emowilling to try, and to include
both nutrition-modified and functional dairy prodsian their diet. Older individuals
may constitute, along with women, the group of comsrs most receptive to such

products, especially for functional products claigito reduce the risk of diseases.
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Diet-health knowledge and lifestyles

The studies reviewed found that variables relatetbhsumer's level of knowledge
about the relationships between health and nutrif@res et al., 2008, @vrum et al.,
2012) and in general to the consumer's nutritiénalwledge, (Labrecque et al., 2006;
Whaba et al., 2006; Viana et al., 2008; BarennaaficBez, 2010) are good predictors
of consumer acceptance of some dairy products, ascprobiotic yogurts, low-fat
products as well as products with added calciuripgdant and fiber. However, some
of the studies reviewed did not use validated nressuo assess consumers’
knowledge, thus their results may need furtherdaion by means of validated scales.
For example, Ares et al. (2008) exploring the rofenutritional knowledge on the
functional dairy acceptance, used ah hocmodification of the Nutrition Knowledge
Questionnaire, developed by Parmenter and Wardd®9(1 without assessing its
validity.

An additional hurdle in assessing the effect of stoners’ diet-health related
knowledge on the acceptance of (and preferencefdactional dairy products is that
many other factors can affect this relationship,eicample family size. In families with
young children (below 12 years of age) parents fieele responsible for their health
(Barrios et al., 2008; Annunziata & Vecchio, 2088d that may push them to acquire
more nutritional-, diet- and health-related knovgedA similar increase can arise in
individuals who have had direct or indirect expece with illnesses, due to the
enhanced receptiveness to information regarding atid health related issues (Van
Kleef, 2005a; Annunziata & Vecchio, 2013). Givee thany factors affecting diet and
health-related knowledge, more analyses using wawiéite analysis methods,

including mediation analysis, may be needed toatsothe role of nutritional/diet-
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health knowledge on consumer acceptance of nutsitiodified and functional dairy
products.

Lastly, evidence from high quality studies points & general consensus for
lifestyle variables (such as practicing sport aakirtg supplements) influencing the
acceptance of nutrition-modified and functionalrdgiroducts, as “wellness oriented”
consumers appear more willing to trade the tasteanf for health benefits (Zandstra et
al., 2001; Landstrom et al., 2007). Although, egtfglance, the group of health oriented
consumers may be seen as the ideal target fohhewaltancing products, they represent
only a niche market. Food manufacturers’ effortasildootherwise be directed to
improve the taste of functional and nutrition-meetif dairy products as a means to
enlarge their potential market and to reduce tpege, which are often indicated as
barriers to health-enhancing products’ consumpfieewer et al., 2003; Landstrom et

al., 2009).

Psychological factors

Many of the studies reviewed explored how psychohkigfactors, recorded
through specific scales, can influence consumersfepences for health-enhancing
products. Among the studies surveyed, some inwastigthe role of consumers’
attitudes towards health and taste, on the acoeptard nutrition-modified and
functional dairy products, employing the health #aste scale originally developed by
Roinenen et al. (1999).

Two high quality studies, conducted by Landstronale{2007) and Zandstra, de
Graaf, & Van Staveren (2001) on samples of Swedisidl Dutch consumers,
respectively, found that consumers who scored highties of the ‘general health
interest’ and ‘light product interest’ scales, neted higher consumption of low-fat

dairy products, conversely to those scoring higfoer ‘craving for sweet’. Also,
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according to another high quality study conductgdLBbrecque et al. (2006), the
attitudes towards health and taste may also caméilio explain cross-cultural
preferences toward milk with omega-3 between CamadFrench and American
students, despite their low frequency of consunmmptio

Two successive high quality studies by Urala andité@nmaki (2004; 2007)
argued that functional foods differ from “convem@’ healthy foods and thus the
general health scale was expected to be a wealcfmedf consumers' functional food
choices. Therefore, they developed and used seatessto predict the willingness to
consume selected functional foods. These authamsdfthat the perceived reward of
improving your own health and performaihtest predicted consumers’ willingness to
use milk added with calcium, blood pressure lowgenmlk drinks, and low-fat cheese.
However, although the perceived reward from consgrfiinctional foods may predict
Finnish consumers’ willingness to use functionaind@roducts, this result may not
apply to other cultures, as culture and food habélyy across countries. Therefore,
more cross-cultural studies are needed to confiah perceived reward plays a role in
predicting consumers’ use of functional dairy progu

Furthermore, as some functional foods are creageatiling a bioactive ingredient
to a food carrier, adding an external ingrediemt icdluence acceptance of the overall
product. Scholars have investigated consumers’ paaoee of new functional
ingredients-dairy products combinations by using filnd-neophobia scale, originally
proposed by Pliner & Hobden (1992). Empirical ewicke from high quality studies
shows that food-neophobia is negatively correlatéd the consumers’ willingness to
buy probiotic yogurt, whereas it does not affeahstomers’ willingness to buy other
non-dairy functional products (Siegrist et al., 8)Also, Urala & Lahteenmaki (2007)

report that consumers’ neophobia was negativelyetaded with the willingness to use
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probiotic yogurts, but that it does not affect thee of other functional products, like
cholesterol-lowering spreads or milk with claimsleaver blood pressure. On the one
hand, it is likely that food-neophobia may playitiedent role in relation to different
combinations of functional ingredients and carri€@sa the other hand, results may be
confounded by the fact that, for consumers withhtabolesterol blood level, there is a
“virtual prescription” for cholesterol lowering piacts, and that medical applications
have been found to suppress neophobia, or rislepgon (Alevizos, Mihas & Mariolis
2007). Therefore, Urala & Lahteenmaéki (2007) firgirmay be biased as they did not
account for the existence of cholesterol relateti@ms in any of their respondents.

Since products with health-enhancing features &meaent market introduction,
the relationship between consumers’ attitudes tdsvaiood innovation and the
acceptance of such new products has been the alfj@ctestigation in some of the
studies included in this review. Almli et al. (201donducted a cross-cultural study
where French and Norwegian consumers were askstht® their preferences toward
traditional cheese added with omega-3. In neitloentry the addition of omega-3 in
traditional cheeses showed a positive effect onviltiingness to buy such product.
Even though the results from Almli et al. (2011pgest the existence of consumers’
aversion towards innovative health-food solutiahgjr results may be in part due to
consumers’ aversion to the match of omega-3 withygaoducts, amply documented
in the next section.

A different approach was employed by Cox, Evanseade (2007), in their high
quality study. Using a Protection Motivation Thedrgmework (Rogers et al., 1975),
these authors found that perceived self-efficacy tha best predictor of the likelihood
of purchasing milk with omega-3 among a sample w$thalian consumers. Compared

to other carriers containing omega-3, the authound that omega-3-enriched milks
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were the least likely to be purchased (Cox, Evanlse&se 2007). Also, a low quality
study by Barrena and Sanchez (2010) used a meansham approach on a sample of
sixty Spanish households to link their knowledgeiditius added to yogurt and milk,
to consequences and personal values related tenaict, finding a major personal
dimension in the purchase and consumptiobifiusadded dairy among households
with children.

In summary, these studies find that psychologieaitdrs contribute to shape
consumers’ acceptance for nutrition-modified andncfional dairy products.
Consumers can become more interested in these qisodance they can
perceive/believe in their health enhancing propsr{for themselves and/or for people
close to them). However, all the studies reviewsai$ on North European consumers;
therefore, research conducted in other Southermtdes may be useful for food
manufacturers as functional food markets are fastigg. For example, Italy saw the
highest number of new healthy products launch anmtemgpean Countries between

2005 and 2009 (Nutraingredients, 2009).

3.2. Product related characteristics
Models assessing consumer acceptance and preferdeypeecounting for product
characteristics populate the literature, along witlese that explored consumers’

perceived healthiness of many combinations of eesiand ingredients.

Intrinsic product characteristics
Intrinsic product characteristics can be definecmg informational stimuli of the
physical product which cannot be changed withotgrialg the essence of the product

itself (Poulson et al., 1996). In the case of mwmimodified and functional foods,
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intrinsic product characteristics are given by teenbination of the health-enhancing
ingredient with the type of carrier used.

Scholars’ interest in consumers’ perceived headgsntoward nutrition-modified
and functional foods was due to the fact that #teet is highly correlated with the
market success of the product and it was foundgbieifiuenced by both intrinsic and
extrinsic product characteristics (discussed inrteet session). Consumers’ perceived
healthiness is usually measured on a sevem-pokdrtLscale ranging from 1, ‘not
healthy’, to 7, ‘extremely healthy’ (Bech-Larsen@unert, 2003). The combinations
of carriers and ingredients receiving the highestg@ived healthiness scores are more
likely to be accepted by consumers, and to sucoe#dte marketplace (Grunert, 2000;
Bech-Larsen & Grunert, 2003; Krutulyte et al., 208811; Johansen et al. 2011; Cox
et al., 2011).

Several of the studies identified in this reviewdanvestigated the perceived
healthiness of carriers, ingredients and their doatlons. Studies with different
quality levels show that the perceived healthingfsa dairy product largely depends
upon the consumer’s perceived healthiness of threec§Ares et al., 2008; Hailu et al.,
2009); others (van Kleef et al., 2005a; Hailu et2009; Johansen et al., 2011) pointed
to yogurt being perceived as the healthiest caameong those tested, perhaps because
yogurt is perceived as intrinsically healthy.

Furthermore, a number of mostly high quality stadienong those reviewed, also
indicate that consumers show strong acceptancesdtwcted ingredients such as
calcium and fiber, and a more positive perceivealthmess of health-enhancing foods
where the bioactive ingredient is “naturally added'it is inherent to the carrier (Cox
et al., 2011; Krutulyte et al., 2008, 2011). Foamyple, yogurt with added calcium is

perceived as healthier than yogurt with added $éipantioxidants and iron (Ares &
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Gambaro, 2007). Instead, yogurts added with omegie Perceived negatively, since
they are characterized by a combination perceigetess natural than, for example,
omega-3 and fish products (Krutulyte et al., 20Bdditionally, consumers struggle to

associate the fish taste of omega-3 with the swsstof yogurt, and are skeptical of
the potential off-flavors produced by the additioh such ingredient to yogurt

(Krutulyte et al., 2011). Low consumer acceptance dairy products added with

omega-3 was also confirmed by Chase et al. (2088)guCanadian purchase data
matched with household related information. Theynfib that more than 90% of the
7,947 households surveyed never purchased omegid8d aproducts. However,

moderate acceptance of omega-3 modified dairy mtsdwas recorded among
individuals who perceived the risk of conditions@sated with a metabolic syndrome
(O'Brien et al., 2012).

Limited evidence exists, from medium and high gyaditudies, in support of the
effectiveness of adding “external” ingredients tducts considered unhealthy in
order to improve their acceptance. In some cas@siers with an unhealthy image,
such as cheeses or spreads, known for their higlestierol content, were perceived as
good carriers for bioactive ingredients such asyyudaturated fat or omega-3,
mitigating the negative effect of cholesterol oraltte (Bech-Larsen & Grunert, 2003;
Peng et al., 2006). In these cases consumers mgyysprefer health-enhancing dairy
products whose bioactive ingredients “enhance’ithate or intrinsic properties of the
product without altering its sensory charactersstiegardless on whether the ingredient
is a “natural” addition to the carrier or it is @enous to it.

Given the findings presented above, there appedbg ta widespread consensus
in the literature that a “natural” match betweewledlingredient and carrier increases

the overall acceptance of functional dairy prodwath health-enhancing features.
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Extrinsic product characteristics

Extrinsic product characteristics are informationstimuli which are not
physically part of the product, e.g. a productBelaand its elements (Grunert et al.,
1996). In the case of food products with healthagrting features, extrinsic attributes
are nutrition and health claims available on thieels, a product’s brand, and its
package. These characteristics work usually ass tmlinform consumers about the
product’s properties, and to attract and influeskeppers’ purchasing decisions. The
existing literature provides conflicting results loow nutrition and health claims affect
consumers’ acceptance of nutrition-modified andcfiomal dairy products (Bech-
Larsen & Grunert, 2003; Ares et al., 2009; Areslet2010b). A medium and a high
quality study identified in this systematic revieswggest that individuals prefer dairy
food products with health and nutrition claims eaththan identical ones without a
claim, suggesting that the presence of a claimess®s the healthiness perception of
products and therefore their acceptance (Bech-hags&runert, 2003; Ares et al.,
2009). A high quality study by Lahteenmaki et 2010) found no effect, or a slightly
negative one, of the presence of health claimsamsumer perceived healthiness by
investigating a large sample of north European wowss.

Results of high quality studies indicate that tihespnce of nutrition and health
claims may guide some groups of consumers in mak@adthier food choices (Marette
et al., 2010; @vrum et al., 2012), and that thesesemers are also willing to pay a
premium price for those food products. In particulamale consumers with diet-health
knowledge (@vrum et al., 2012) and consumers whitoric diseases (Marette et al.,
2010) seem to be the groups who are both willingoag higher prices for dairy

products with health-enhancing features, and te taktrition and health claims into
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account in their food decisions process (Marettalgt2010; @vrum et al., 2012).
However, some evidence from low/medium quality esdndicates that the presence
of nutrition claim generates negative effects omstwners’ perceived pleasantness
from the consumption of reduced fat dairy produ@gfghkénen & Tuorila, 1999,
Johansen et al., 2011), effectiveness which isggatitid in health-conscious consumers
committed to healthy eating habits, and less demgnabout food taste (Johansen et
al., 2011).

Health claims guarantee different levels of heealtficacy and convey different
health benefits (e.g. cholesterol reducing effestgport of the immune system, and
support of bone health) (Bimbo et al., 2016). Abh{gan Kleef et al., 2005a) and a
medium quality (Williams et al., 2008) study suggtsat, among the many claims
available in the marketplace, consumers preferatMeealth claims to nutrition claims,
and risk disease reduction claims to general fanctines. Interest in risk reduction
claims is found in highly educated consumers, oftemales, who have been directly or
indirectly exposed to diseases, in consumers withgha level of diet-health related
knowledge (Williams et al., 2008; Ares et al., 2B0and in those using nutritional
supplements (Hailu et al., 2009). Similar findingere reported by Annunziata &
Vecchio (2013) in their high quality study. Thesghers identified a consumer cluster
composed mainly of highly educated females withdecan under 12 years of age, and
of consumers adopting healthy diets, who prefedaidy products with risk reduction
claims rather than other claims; the other clusierrespondents in their sample
preferred generic claims related to the enhancewfeggneral well-being (Annunziata
& Vecchio, 2013).

The results presented above do not depict cle&rpatin consumers’ acceptance

for nutrition and health claims available in therked place. Results seem to vary
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according to how relevant a specific nutritionadftie claim is, for the group of
consumers examined. However, many high qualityistugdoint to woman with diet-
health knowledge, individuals with chronic diseasssd highly educated consumers,
as those consumers groups which are more likelyake into account nutrition and
health claims in their food choices, as well apay higher price for health-enhanced
dairy versions. Additionally, consumers interestedairy products with health claims
may have a higher ability to understand them angrdéoess the information conveyed
by the health claims (Nocella & Kennedy, 2012). tRermore, claims are often
formulated in complicated terms: shorter, easiarmderstand claims, may increase the
acceptance of functional dairy products and fad#itthe recovery of the high
investment costs undertaken to develop and to itk (Siegrist et al., 2008).

With regard to brand, Deliza & MacFie (1996) idéntit as one of the most
important extrinsic attributes influencing consushgourchasing decisions for food
products. Brands can signal quality and the manurfacs guarantee of the truthfulness
of what is declared on the package (Deliza & MacE#96). Similar findings emerge
from studies investigating consumer acceptancepaefitrence for nutrition-modified
and functional dairy products (Ares et al.,, 201Bees & Deliza, 2010; Barrena &
Sanchez, 2010; Annunziata & Vecchio, 2013).

The high quality study by Messina et al. (2008)veba that the influence of brand
on older consumers' choices differs across cownteae older consumers from South
America and Southern Europe are influenced mora thase from other countries.
Among medium quality studies, Ares et al. (201@and that brand affects willingness
to purchase functional milk dessert, while Aresle{2010b) found that brand was the

second attribute for magnitude, after carrier, fflech consumer choice of functional
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yogurts, and that the impact is as high as carineaffecting consumer’s preferences
among middle aged females.

Similar results emerge from the high quality stymyrformed by Annunziata &
Vecchio (2013), where brand affects the choicerobjptic yogurts among a segment
of young ltalians with an average level of eduagtimwer probability to engage in
healthy eating habits, and low consumption frequen€ probiotic dairy yogurt
(Annunziata & Vecchio, 2013); the same study alsds that brand's effect in shaping
consumers’ choices increases with consumers’ fantitiwith the brand, while brands
do not affect food decisions in consumers with riggé in health (Annunziata &
Vecchio, 2013), confirming findings of other stusli@arrios et al., 2007; Ares et al.,
2010b).

Results of medium and high-quality studies suppgrthe notion that the brand
positively affects consumers’ attitudes and prefeeetoward health-enhancing dairy
products, were also found in two of the low-qualdiudies reviewed (Barrena &
Sanchez, 2010; Ares & Deliza, 2010). Barrena & $amnc(2010) found that brand
familiarity is one of the product’s characteristegaluated by households during their
decision process to purchase probiotic milk (Baar&Sanchez, 2010), while Ares &
Deliza (2010) pointed out that brand was one ofrtfust frequently mentioned item,
after flavor, color and shape of the package amurtgtion-modified milk desserts’
packages features influencing purchases (Ares §&&e2010).

The findings presented above show a general comseasiong the literature
reviewed that brand increases the acceptance anivates consumers’ choice of
nutrition-modified and functional dairy products esv conventional ones. Such
influence is particularly strong among consumer® vahe less likely to engage in a

healthy lifestyle, while they have little to no eft on the choices of consumers with
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high interest in health. However, these results maygonfounded by country-specific
differences in education, in the proportion of induals engaging in healthy lifestyles,
and in the development stage of the health-enhgriowds’ market. Last, packaging is
another extrinsic product characteristic that attraconsumers’ attention and can
influence their purchasing decisions of health-ecivay dairy products. Among the
studies identified, we found little emphasis onstliactor. Ares & Deliza (2010)
explored the effect of packaging’s attributes omstomer willingness to purchase
nutrition-modified chocolate milk desserts. Thewrd that the color and shape of
packaging influence consumers’ purchasing decisiand that brown packaging
increases consumers’ purchasing intentions for slesisert. Packaging shape, instead,
shows mixed effects on consumers’ intention to ppase a low-fat dessert, depending
upon the expectations regarding the product’s textiat the package shape generates
in the consumers’ minds (Ares & Deliza, 2010). ilmsnary, Ares & Deliza’s (2010)
study proves that package’s features affect consinaeceptance and purchasing
decisions, however more research is needed oridpis to corroborate the results of

this study.

4. Discussion, limitations and future research

A systematic literature review technique was useddilect and consolidate the
existing knowledge on consumers’ acceptance andenerees toward nutrition-
modified and functional dairy products. The qualdf the studies identified was
assessed by means of ath hoctool, and the studies’ findings organized to gare
overview of major factors influencing consumer babatoward these products.

Overall, the findings of our systematic review somppthe existence of clear

patterns characterizingpnsumers’ acceptance and preferences for nutmiodified
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and functional dairy products, differently than\poeis systematic reviews including
studies covering different product categories (Ozieal., 2012; Ozen et al., 2014) and
in line with other reviews on consumer acceptanod areferences for health-
enhancing food products (e.g. Frewers et al. 2088p’'s et al. 2008; and
Lahteenmaki, 2013).

Our results confirm that gender and age play anortapt role in explaining
different patterns of acceptance in relation tanidied combinations of carriers and
ingredients. Female consumers are more willing 4e, @and to include in their diet
yogurt enriched with calcium, fiber and probiotaes well as consuming low-fat dairy
products. Willingness to use/purchase functional amtrition-modified dairy products
increases with age, as older consumers perceilvehigwards from consuming such
food versions, and show more interest in healtler&ore, female and older consumers
characterize the groups of consumers likely to lestmeceptive to nutrition-modified
and functional dairy products; as elderly peopke the main users of resources within
healthcare systems, and through promoting the copson of dairy products with
health enhanced features may improve their healihmzay have a beneficial impact on
reducing national health care expenditure.

Our findings also support that diet-health and itiatral knowledge contribute to
explain consumers’ acceptance of nutrition-modifeetd functional dairy products;
however, more research is needed in this area a$ ofidhe studies identified have
used non-validated scales to assess this relatpriSansumer psychological traits also
contribute to shape consumers’ acceptance andrenefes for nutrition-modified and
functional dairy products. Among intrinsic produattributes, carriers appear as the
most effective in influencing consumers’ perceiveghlthiness; their effect is positive

when a “natural” match between the carrier andhioactive ingredient exists, and
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negative for “unnatural” matches, such as omegded#®a to yogurt. More research is
needed on the role of different nutrition and Heallaims, as the existing literature
provides conflicting results which may largely degeon the relevance of the nutrition
or the health claim surveyed for the sample setfiecte

A novel result of this systematic review is thatrieisic product's characteristics
such as a product's brand, and its package’s &sagaifect strongly consumers’ choices
for nutrition-modified and functional dairy prodsctSome of the studies included in
this review pointed at brand as being the seconst mgportant product attribute, after
the carrier, affecting consumers’ evaluation of yogdded with fiber and antioxidant.
Also, brand recognition drives consumers’ choiceyofurt with general functional
claims among middle age Italian females with a sty lifestyle, and among Spanish
households with children. Instead, a product's 8ralves not play a role when
consumers chose dairy products with risk-reductteealth claims. Further, we
identified one study exploring consumers' prefeesnior package's characteristics of
nutrition-modified food products, which found the package's features, such as its
color, shape the consumer's preferences for lowmi#t dessert shape consumers'
expectations about the food product.

These novel findings may provide beneficial for mm@cturers of nutrition-
modified and functional dairy products, as theygasg) the need to invest in building
brand reputation to ensure market success. Howasarpnsumers’ interest in disease
risk reduction claims does not seem affected byifamiliarity, firms investing in
risk reduction claims may find it more profitable focus their efforts in claim-
developing activities, rather than in brand adsery. Furthermore, the success of

nutrition-modified and functional products may laifitated by marketing activities
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focusing on creating food packages which attraetdbnsumers' attention and interest
for such products.

Our study has three main limitations. First, oundfhgs apply only to the
acceptance and preferences for dairy products, asduch, our analysis is limited in
scope. Future research should focus on assessimsgioer's behavior for others food
categories, as well as the interrelationships betweross categories choices, which
does not seem to have been explored so far.

Second, even though we are aware that taste stptayia pivotal role in food
choices, and that a functionality/nutrition-modifiéeature provides added value to
consumers as long as it doesn’t modify the sengyerties of a food product original
food (Verbeke, 2005; Bech-Larsen and Scholdered/R0we excluded this bulk of
literature from this study as it is too vast andeserves its own analysis. Thus, future
research should account for the role played bytsinuli on consumer’s choices of
functional/nutrition-modified food products.

Third, even though we aimed to provide a comprekiengicture of the many
drivers affecting consumer acceptance and prefegerior nutrition-modified and
functional dairy products, the majority of the fings analyzed came from studies
performed in Northern European countries, with feseam Southern European and
American countries. Therefore, in order to undexsteultural, psychological and other
aspects of purchasing behavior in other nationatecds, more research needs to be
conducted in Mediterranean, American and Asian t@s1 Expanding the pool of
countries subject of analysis can allow food congmato reach international audiences
more effectively.

The findings of this review also open to the pasisfiof new avenues of research.

In the first place, some of our findings indicakatt brand affects consumer's food
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choices when it is associated with nutrition andltmeclaim. Future research should
explore the possibility that consumers' acceptaauoe preferences for a product’s
feature may vary conditionally on the support pded by different brands. As it is
well-known that a brand name may act as an additigquarantee of a label’s
truthfulness, more research on the interactionifiérént types of brand names and
consumers’ attitude towards specific features magvige beneficial for food
manufacturers.

Last, it should be mentioned that none of the studéviewed was conducted using
methods aimed to improve the realism of choice erpts, such as virtual reality-
based methods. As those methods are meant to $ectkair external validity (Van
Herpen et al., 2016) they lend for their resultdoéomore comparable across studies,
which was one of the hurdles we faced in this syate review and which is, in
general, due to the fact that survey-based metsebds/ high heterogeneity in study
design (Van Kleef et al., 2005b). Future reseatlayukl consider exploiting these new
tools to corroborate the findings of survey-basedearch and, when a numerous

enough body of research is available, to validagefindings of this review.
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2 Figure 1. Selection papers process.

Queries used:

1) “cheese” OR *“yogurt” OR “butter” OR “milk” OR “spealable” OR “functional food” AND

“consumer”;

2) ‘“low fat” OR “light” OR “low salt” OR “vitamin” OR “omega-3" OR “fatty acid” OR “CLA” OR
“calcium” OR “antioxidant” OR “probiotic” OR “prelatic” OR “fibre” OR “functional food” AND

“consumer”.

Articles identified (n=3617)
- Scopus (n = 895)

- Google (n =1000)

- Sciencedirect (n = 1722)

Studies retrieved for further evaluation
(n=2065)

Studies excluded at this stage (n=1550)

- reviews (n = 305)

- books, book chapters and book recension (n=43
- conference papers, editorial note and commentg
(n=658)

- articles in other languages (n = 109)

- misclassification (n=40)

8)
Iry

Studies retrieved for titles, abstract and
full text analysis (n=109)

Studies excluded at this stage because focus on
medicine, food science and animal science

(n=1958).

Studies included in this systematic reviey
(n=42)

Studies excluded at this stage (n=67)

- duplicated studies (n=31)

- sensorial profile of dairy products without
information about consumer behavior (n=36)
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Table 1. Summary of the studies, quality rankind eesearch area covered.

Area covered

. Gender Age Diet-health Perceived healthiness Psychological
Study Quality :
knowledge and and product attributes factors
lifestyle
Almli et al. (2011) Medium X
Annunziata & Vecchio (2013) High X X X
Ares & Deliza (2010) Low X
Ares & Gambaro (2007) Medium X X
Ares et al.(2008) Low X X
Ares et al.(2009) Medium X X X
Ares et al.(2010a) Medium X X
Ares et al.(2010b) Medium X X
Barrena & Sanchez (2010) Low X X X
Barrios et al. (2007) Low X
Bech-Larsen & Grunert (2002)  High X
Bonanno (2012) High X
Chase et al.(2009) High X X X
Cox et al. (2007) High X
Cox et al.(2011) High X
de Jong et al. (2003) High X X
Grunter et al. (2000) Medium
Hailu et al. (2009) Medium X X X X
Johansen et al. (2011) Medium X X
Kahkonen & Tuorila (1999) Low X
Krutulyte et al. (2008) High X
Krutulyte et al. (2011) High X
Labrecque et al. (2006) High X X
Lahteenmaki et al.(2010) High X
Landstrom et al. (2007) High X X X X
Landstrom et al. (2009) Low X
Marette et al. (2010) High X
Maynard (2005) Low X
Messina et al.(2008) High X X
Mireaux et al. (2007) Low
Mullie et al. (2013) High X
O'Brien et al. (2012) High X
@vrum et al. (2012) High X X X
Peng et al. (2006) Medium X X X
Siegrist et al. (2008) High X X X
Urala & Léahteenmaki (2004) High X X
Urala & Léahteenméki (2007) High X X X
van Kleef et al. (2005a) High X X
Viana et al., (2008) Low X
Wahba et al. (2006) Medium X
Williams et al. (2008) Low X
Zandstra et al. (2001) Medium X X
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Table A.1. — Study attributes and criteria of thialgy assessment tool used in this review

Studies Criteria Quality rating
attribute assessed Low Medium High
Methodology What it is the Qualitative n/a Quantitative
methodology
researchers
used in this
study?
Sample size Is the sample Less than 49 Between 50 and 500ver 500
size adequate?
Is the sample No n/a Yes
representative
for the
population or
of the group
of interest?
Is a Theory driven No n/a Yes
theoretical results?
model
employed?
Confounders Are potential Confounders or Confounders Confounders
and bias confounders  sample selection not minimized or controlled for in
minimized? adequately described. explicitly stated. study design or
analysis.
Outcome Is the outcome No, it is not validated n/a Yes, itis a
measurement measure and/or itis not an validated and/or
? validated objectively quantifiabl objectively
and/or e measure. guantifiable
objectively measure.
quantifiable?
Overall No or one high Two high ratings— Three or more
rating rating (excluded the or one high rating  high ratings

case of one high and

two medium)

and two medium

! The Joanna Brigg’s Institute Instrument Criticalpigisal Checklist was used to build the qualityeasment tool employed in this paper.



Table A.2. — Quality assessment tablesummarizing studies on consumer acceptance and fieeence for dairy functional foods.

Author, date What it is the Sample Is sample Theory driven  Are potential confounders Is the outcome Overall
methodology size representativ results? minimized? measure validated rating
researchers used adequate? e? and/or objectively
in this study? quantifiable?

Almli et al., 2011 High Medium Low Low Medium Low &tlium
Quantitative N=239 No No Explicitly stated (the samples are No (willingness to buy
(ANOVA) biased towards a good scale)

perceived economic situation for
the household)

Annunziata and Vecchio, High High High Low High High High

2013
Quantitative N=600 Yes No Yes, clear inclusion criteria Yes (perceived
(ANOVA and (representati healthiness scale)
cluster analysis) ve of Italian

population)

Ares and Delizia, 2010 Low Medium Low Low Low Low ow
Qualitative (free  N=100 No No No (no random sample) No
listing and word
association)

Ares and Gambaro, 2007 High Medium Low Low Low High Medium
Quantitative N=200 No No No (missing considering other  Yes (perceived
(ANOVA and socio demographic variables) healthiness scale)
cluster analysis)

Ares et al., 2010a High Medium Low Low Medium Low Medium
Quantitative N=107 No No Explicitly stated (sample No
(ANOVA and overepresentative of female
cluster analysis) consumers)

Ares et al., 2010b High Medium Low Low Medium High Medium
Quantitative N=103 No No Explicitly stated (sample Yes (part-worth utility)

(ANOVA and composed of

cluster analysis)

typical middle class consumers)

Table continues to next page



Ares et al., 2008 High Medium Low Low Low Low Low

Quantitative N=104 No No No (modified and not No
(ANOVA and validated Food nutritional
cluster analysis) knowledge questionnaire)
Ares et al., 2009 High Medium Low Low Medium High ellium
Quantitative N=82 No No Explicitly stated (low shareYes (perceived
(ANOVA and of functional food healthiness scale)
cluster analysis) consumers compared to
non-consumers)
Barrena and Sanchez, 2010 Low Medium Low High Low owL Low
Qualitative N=60 No Yes (empirical No (convenience sample) No
(means-end framework built
chain approach) upon previous
literature)
Barrios et al., 2008 Low Medium Low Low High Low wo
Qualitative N=59 No No Yes (clear inclusion No
(focus group) criteria)
Bech-Larsen and Grunert, High High Low Low Low High High
2002
Quantitative N=1533 No No No (sample not adequatelyfes (perceived
(ANOVA) described) healthiness scale)
Bonanno, 2010 High High Low High High High High
Quantitative N=4488 No Yes Yes (consumption data of Yes (consumer’s
(random (microeconomic real products) utility)
coefficients logit theory)
model)
Chase et al., 2009 High High Low High High High Hig
Quantitative N=7947 No Yes Yes (consumption data of Yes (consumer’s
(ordered probit (microeconomic real products) utility)
model) theory)
Cox et al., 2007 High Medium High High High High ghi
Quantitative N=220 Yes (in age, Yes (Protection Yes (clear inclusion Yes (likelihood to
(multiple gender) Motivation criteria) purchase)
regression Theory)
model)

Table continues to next page



Coxetal., 2011 High Medium Low High Medium High High
Quantitative Study 1 No Yes (Protection Explicitly Stated (sample Yes (consumer’s
(ANOVA) (n =202), Motivation generally biased in favour utility)
Study 2 Theory) of acceptance of the GM
(n=211) technology)
de Jong et al., 2003 High High Low Low Medium High High
Quantitative N=1183 No No Explicitly Stated (sample Yes (probability of
(logistic with larger share of female outcome)
regression) than male consumers)
Grunert et al., 2000 High Medium Low Low Low High edium
Quantitative N=426 No No No (sample not adequatelyres ( perceived
(conjoint Analysis) described) healthiness scale)
Hailu et al., 2009 High Medium Low Low Medium High Medium
Quantitative N=267 No No Explicitly stated (sample Yes (consumer’s
(conjoint analysis underrepresentation utility)
and cluster of certain groups (e.g.,
analysis) ethnicity) and
overrepresentation
of others (e.g., high
educated and young
consumers)
Johansen et al., 2011 High Medium Low Low Low High Medium
Quantitative (dual N=370 No No Explicitly Stated Yes (consumer’s
sorting test) (University student utility)
sample)
Kahkonen and Tuorila, High Medium Low Low Low Low Low
1999
Quantitative N=253 No No No (Sample not adequatelNo (pleasantness and
(analysis of described and some socio buying
variance) economic variable missed probability)
in the analysis)
Krutulyte et al., 2008 High Low Low High Low High ith
Quantitative N=21 No Yes (Health Action Unclear Yes (behavioural
(quantitative Process Approach) (results probably affected intentions)
network by the larger share of
representation) young consumers)

Table continues to next page



Krutulyte et al., 2011

Labreque et al., 2006

Lahteenmaki et al,. 2010

Landstréom et al., 2007

Landstréom et al., 2009

Marette et al., 2010

Maynard L.J., 2005

High High Low High Low High High
Quantitative N=959 No Yes (Ad hoc Unclear (sample Yes (probability)
(logistic conceptual overapresentative of
regression) framework built on female consumers 75%)

the literature)

High High Low Low Medium High High
Quantitative N=545 No No Sampling criteria Yes (outcome from
(linear regression) sufficiently described validated scales)

High High Low Low Medium ighl High
Quantitative N=4612 No No Sampling criteria Yes (perceived
(linear regression sufficiently described healthiness scale)
and Scheffe test)

High High Low Low Medium Hig High
Quantitative (t-test, N=972 No No Explicitly Stated (sample Yes (outcome from
principal biased towards consumers validated scale)
component favouring the concept of
analysis and functional food)
logistic regression)

Low Low Low Low Medium Low ow
Qualitative (focus N=46 No No Sampling criteria No
group) sufficiently described

High Medium High High High Hig High
Quantitative N=97 Yes Yes, experimental Clear inclusion criteria and Yes (willingness to
(censored pooled theory design. randomization pay)
regression) experimental design.

Low Medium Low Low Low High Low
No (descriptive N=111 No No No (sample not adequatelyres (willingness to

statistics)

described)

pay)
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Messina et al. 2008 High High Low Low High Low High
Quantitative N=768 No No Yes (clear inclusion No
(repertory grid criteria)
method)

Mireaux et al., 2007 High Medium Low Low Low Low o
Quantitative N=72 No No No (sample not adequatelyNo
(repertory grid descripted)
method)

Mullie et al., 2012 High High High Low Medium High High
Quantitative N=1852 Yes No Sampling criteria Yes (consumption
(regression model) sufficiently described data)

Ovrum et al., 2012 High Medium Low High Low High dhi
Quantitative N=408 No Yes, experimental No (internet survey with  Yes (willingness to
(random ordered theory design no information on how pay)
mixed logit) authors selected the

participants)

O'Brien et al., 2012 High High High High Low Low ¢h
Quantitative (t-test N=5067 Yes Yes (Health Belief Unclear random selection No
and principal Model)
component
analysis)

Peng et al., 2006 High High Low Low Low Low Medium
Quantitative N=803 No No Unclear random selection No (unbaldikedy
(factor analysis of buying scale)
and ordered logit
model)

Siegrist et al., 2008 High Medium Low High High Low High
Quantitative N=249 No Yes (Food Clear inclusion criteria No (willingness to buy,
(ANOVA, PCA, Neophobia scale) unclear scale and

regression)

benefits provided by
carriers)
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Urala and Lahateenmaki,
2004

Urala and Lahateenmaki,
2007

van Kleef et al., 2005

Viana et al., 2008

Wahba et al., 2006

Williams et al., 2008

Zandstra et al., 2001

High High Low High High High High
Quantitative N=1158 No Yes (general healthYes (confounder clearly  Yes (willingness to

(Factor analysis interest and natural minimized) use, 7-points scale)

and ANOVA) product interest)

High High Low High High High High
Quantitative N=2269 No Yes (general healthYes (confounder clearly  Yes (willingness to

(Factor analysis interest and natural minimized) buy, 7-points scale)

and MANOVA) product interest)

High Medium Low High High g High
Quantitative N=124 No Yes (experimental Yes (selective sample) Yes (intention to buy,
(Factor Analysis design and testing 7-points scale)
and ANOVA) specific

hypotheses)

Low Medium Low Low Low High Low
Qualitative N=420 No No No (knowledge of Yes (probability)

(descriptive probiotic with open-ended
statistical analysis) questions)

Low High Low Low Low High Mediu
Qualitative N=820 No No No (general type ok Yes (probability)

(descriptive knowledge analysed)
statistical analysis)

High Medium Low Low Low Low olw
Quantitative N=149 No No No (not a random sample)  No (informatm
(ANOVA and scale measures is
Regression missing)
analysis)

High Medium Low High Low High High
Quantitative N=132 No Yes (validated No (not a random sample)  Yes (total dietary
(ANOVA) health and taste behaviour)

attitudes scales)
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