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Designing market-oriented beta-glucan enriched funtonal
foods through conjoint analysis: evidence of diffang
consumer preferences

Joe Bogué'* and Amy-jane Troy

Department of Food Business and Development, Urityet®llege Cork, Ireland.

Abstract. New product development (NPD) has a significant rolplay in the rapidly evolving food supply chain
where firms wish to utilise innovative novel ingredieto meet consumers’ increased needs for healihels. It

is a knowledge intensive process where the generafioew ideas and concepts requires detailed knowledg
both products and consumers. Beta-glucan, a naMebk fibre, is of major interest to global foodnis for its
ability to increase the functionality of food andvierage products through increasing the solublesfitontent.
The determination of intrinsic and extrinsic protlattributes that maximise consumer acceptancestd-glucan
enriched products is largely dependant on a madkitnted NPD process. This study utilised a Conjgimalysis
methodology to examine the tradeoffs consumers wuoalde during the purchasing decision process faithg
beta-glucan enriched breads. Three hundred conssimaed twenty-two hypothetical products on a nineyp
Likert scale according to their willingness to pbase. This research identified key attributes whietermined
consumers’ preferences for these enriched prodants identified four viable consumer segments. Mamtpg
customer knowledge during the early stages of the [gRIBess can help firms overcome customer acceptanc
issues associated with innovative functional ingeati and encourage firms to respond to new market
opportunities along the food supply chain.

Key words: Knowledge Management, Market orientation, Conjdinalysis, Beta-glucan.
1. Introduction

1.1 New product development and the evolving supplshain

NPD is a knowledge intensive multi-stage processrestihe generation of new ideas and concepts
requires a detailed knowledge of both the produnct #the consumer with input from commercial,
academic and regulatory intere$ts® 3 Successful NPD within the supply chain has beca@me
strategic necessity for global food and beveragasfiwho wish to compete in the rapidly evolving
health and wellness mark8t Product innovations and product differentiatioa keys in the challenge

to provide consumers with a healthier dietApproaches to NPD that integrate consumer inftiona
into the NPD process have emerged as one of thernaagas for international firms to gain a
competitive edge in the supply chain and increaseradl acceptance of novel products, such as
functional foods®. An in-depth knowledge of what consumers want, liosir needs change and how
such changes can be promptly addressed withinughyelys chain has become not only a success factor
for agri-food businesses, but one that enhanceshtiieces of business survival

Supply chain integration has often been descritsetha seamless flow of products and information
from supplier to customef!!. Wang et al. believed the most important goal of supply chain
management was to meet customers’ demands mooieeffy and in the case of international food
and beverage companies, to make the right proétrcthe right customer, in the right amount and at
the right time®. The use of effective knowledge management withénsupply chain has a significant
impact on a firm's ability to target and meet camsus’ needs more effective§”. Knowledge
management has been regarded as a critical tothdgrromotion of creativity in the NPD process and
critical to the idea generation stagé > **! A growing body of evidence supports the notioat th
consumer involvement in the NPD process, combindth wn effective knowledge management
system in both the idea generation and developmetages of the NPD process, can aid in the
development of a more thorough and meaningful prbdancept. This can reduce the number of late
changes to products and thus lowers the cost tgtbducer, both in terms of time and financial
resources utilised by developé&ifs™® 16:17: 18
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1.2 Functional foods and beta-glucan

The overall market for health and wellness prodigtgrowing throughout the advanced industrial
world and the EU market, which is one of the waltirgest markets for functional ingredients and
nutraceuticals, was worth €65 billion in 208%. Varying definitions for functional foods have nead
the determination of the market value difficult. eTiternational Food Information Council (IFIC)
describe a functional food as: any food or food ponent that provides a health benefit over and
above basic nutritioff®. Functional food and beverages are purchased fhsucgers for a number of
reasons which predominantly relate to the additiohaalth benefit(s) they provide through
consumption. A functional food or beverage can dé@nsas the sum of a set of intrinsic and extrinsic
cues®. Intrinsic cues are product attributes inherentht® objective nature of the product itself; and
conversely, extrinsic cues are any product chariatits that can be altered without influencing the
objective nature of the product or servit& The fulfilment of consumers’ needs in a profigbtay
requires that food manufacturers understand whipleets of a product, both intrinsic and extrinare,

of most value to the consum@?. In the case of functional foods, consumer peioaptabout the
healthiness of the food types, associated headiimsland enrichment components have a significant
impact on consumer acceptance of such prodiiéts The rapid growth of food related non-
communicable diseases and the consequent incrdaseé for a healthier diet has created significant
opportunities for functional food product develap&F’. The extent and cost of diet-related health
problems has focused governments’ attention onadiesolutions and has also encouraged the
increased marketing and consumption of cerealepent as healthy, such as dats?” 2% 2%

Beta-glucan, a natural soluble fibre has been tsdédcrease the functionality of food and beverage
products developed for the health and wellness et&fk Beta-glucan is abundant in cereals such as
oats and barley and present in varying amountganeed, fruits and vegetablé8. Beta-glucan has
received significant medical interest for its hkegiromoting properties, particularly those related
LDL cholesterol reduction, reduced risk of corondrgart disease and potential reduction in the
development of Type-2-diabet€é 3* 34 3! The long-term success of novel foods may be aehie
through the strategic marketing of their functiobainefits, such as marketing beta-glucan enriched
products with an emphasis on the reduction of cdifnealth problems, such as cardiovascular disease,
cholesterol levels and diabef&¥,

2. Research Methodology
2.1 Research objectives

The objectives of this research were: to incorpotheé ‘voice of the consumer’ in the idea generatio
and product design stages of the NPD process towatbr efficient and effective knowledge
management; to determine which intrinsic and egiciproduct attributes would influence consumer
acceptance of novel beta-glucan enriched prodacid;to segment the market based on consumers’
acceptance of these new products.

2.2Research methodology

A research methodology refers to the procedurahésgork within which the research is conducféd
Although Cooper and Kleinschmidt emphasised thatue of certain tools, methods or models such as
brainstorming, focus groups, conjoint analysis eodcept testing did not guarantee NPD success, they
found their use and implementation an importannelat in the management of knowledge integration
throughout the NPD proce$® 3% 4% 4 Thejr utilisation can be used to improve manageise
decisions at different stages of the NPD processthuns to improve the overall success rate of new
products*? ** 4 Such improvements are significant as new prothiktre rates remain high, and the
costs of failure are substanti&t *°! In this research data retrieved from qualitatiesearch carried out

in the form of focus groups and semi-structureariviews was used to inform the design of the
Conjoint Analysis questionnaire. Information gatiterfrom both consumers and technical partners
within the research team informed the design oétao$ attributes and corresponding value levels to
investigate consumers’ reactions to beta-glucaitleed breads.



Conjoint Analysis is a multivariate technique arahde used for measuring customer preferences,
through utility tradeoffs, among products developedpecifically understand how respondents have
preferences for any type of object, that is, presiuservices or idedd” “® This decompositional
technique can be used to derive part worth estsradsociated with selected aspects or attributes of
choice alternative on the basis of the overallgnerice statements of a group of respondé&hté. It is
based on the simple premise that consumers evalatealue of an object, real or hypothetical, by
combining the separate amounts of value providedebgh attribute®®™ 2 This enables the
development of a product which creates the mostievdbr consumers. Through the use of the
orthogonal design application in SPSS v15 an oxdhafmain-effects design was generated which
permitted the statistical testing of six attributasd eighteen attribute levels, without testingreve
combination of factor level8® (Table 1). A possible combination of such attréblevels is frequently
referred to as a ‘profile®’. This resulted in the generation of twenty-two diyyetical beta-glucan
enriched breads. The generation of a limited nunobesuitable reduced subsample of the complete or
full set of all product profiles ensured that thevey was as consumer friendly as possble

Table 1 Attributes and Attribute Levels Utilised in the Conjoint-based Survey

Product Attribute Attribute Level
Brand Mainstream
Specialty
Co-brand
Description Gluten-free
Health loaf
Low-allergen
Beta-glucan Source Oats
Barley
Seaweed
Health/Nutritional Claim Reduced risk of cardiovalss disease

Reduced cholesterol levels
Stabilisation of blood sugar levels
Price €1.90 per 4009

€2.60 per 5509

€3.70 per 800g

Bread-type White high fibre

Wholesome wholegrain
Wholemeal brown

After a pilot test determined the validity of thenfoint model, twenty-two product profiles were
presented to 300 consumers, in the form of a phpsed questionnaire for rating on a nine-point
Likert Scale. The questionnaire was designed toegge demographic and behaviour-attitude
information. The distribution of questionnaires wiced between June and July 2008 in Dublin City
and Cork City, Ireland. In order to gain a représtve sample of the population, participants were
recruited through stratified random sampli?fy The questionnaires were administered to housesg us
the drop off and collect method of questionnaireimistration®®”. A total of 297 questionnaires were
returned fully completed. A discrete conjoint modehs used for this study, which meant no
assumptions were made regarding a relationship eeetvattributes and product scof&s The full-
profile conjoint methodology was employed through tise of SPSS v15 as it was most suited to the
low number of attributes which were under consitiend™”. A fractional factorial design generated an
orthogonal array which captured the main effectsefach factor level. This resulted in twenty-two
hypothetical beta-glucan enriched bread profilaadgpdeveloped which included four holdout profiles.
These four holdout profiles were rated by consunierswere not included in the building of the
preference model but used at a later stage to dheckalidity of the modéf°..



2.3Data analysis

The individual level conjoint analysis procedureSRSS v15 calculated the range of utility values fo
each attribute and attribute level. A utility is amdividual's subjective preference judgement
representing the holistic value or worth of a sfiecibject®. In Conjoint Analysis, utility is assumed
to be formed by the combination of part-worth esties for any specified set of lev€R. Part-worths
provide a quantitative measure of the preferenceefich factor level and larger part-worth values
corresponded to greater preferent8sThe validity of the model in this research wasntlassessed by
the association measures, Pearson’s R and Kendall's Values close to one indicated strong
agreement between the average product ratingsharutedicted utilities from the conjoint modél.

K-Means Cluster Analysis segmented consumers intos based on attribute utility patterns. The
aim of this clustering method was to minimise Jaitiy within clusters and maximise variability
between cluster§®. This type of segmentation, based on utility valuather than only demographic
variables was more specifically geared to the atan of products and conceft¥. K-means Cluster
analysis works by defining the number of clustarpriori. For this reason, a Hierarchial Cluster
Analysis was first carried out to help reveal thenber of relevant clusters from an agglomeration
schedule. The agglomeration schedule illustrategelachanges in the coefficient numbers which
reflects a significant change from one clusterrtother®’),

The information derived from the relative importanaf attributes and utility levels then allowed for
the completion of a simulation analysis. Simulasicare used to convert part-worth utilities into
simulated market choices. The simulation allows tfog identification of idiosyncratic preferences
which occur at an individual or group lev&fl. Kendall's tau correlation coefficient for the fou
holdout cards was used to determine how consigténél conjoint model could predict consumers’
preferences for a new beta-glucan enriched breadlde close to one was necessary to carry out the
analysis of beta-glucan enriched bread conceptshmiere not presented to consumers in the conjoint
questionnaird®. In this study, both maximum (Maximum Utility) aqmtobability models (Bradley
Terry Luce — BTL and Logit) were utilised.

3. Results

3.1 Averaged importance scores

There were almost equal numbers of male and femesigondents, 51% and 49% respectively, with
60% of the population between the ages of 18 andA3@tal of 44% of the sample had completed
third-level education while 23% were pursuing fertteducation. The averaged importance scores
(Table 2) indicated which attribute carried moreighe in the overall decision-making process. It was
found that bread type (25.229/100) and price/portidize (17.310/100) were the most influential
attributes which would affect the purchase of algdtcan enriched bread. The values for Pearson’s R
(0.997) and Kendall's tau (0.935) were close to,ameich indicated strong agreement between the
average product ratings and the predicted utilifieen the conjoint model. The Kendall's tau
associated with the four holdout cards of 1.0 fartaugmented the validity of the model. The first
stage of the Conjoint Analysis calculated consuhrsrall preferences for product attributes.

Table 2 Average Importance Score for Product Attritutes

Attribute Avg. Importance Scores
Brand 15.011
Description 12.822
Beta-glucan Source 15.196
Health/Nutritional Claim 14.432
Price 17.310
Bread-type 25.229

An inverse linear relationship between price arityiivalue existed with an increased utility value
associated with the lowest price. Two hundred aftdeh consumers displayed a price reversal.



However, these reversals cannot be used to praaidealistic reflection of consumers’ attitudes
towards the price of a beta-glucan enriched breaprize was directly related to portion size irsthi
study. The sample indicated preference for a brawrranded beta-glucan enriched bread, marketed
on the health benefits of reduced cholesterol evel

3.2 K-means Cluster Analysis

Four consumer segments with similar preferencesb#ia-glucan enriched breads were identified
through the use of K-means Cluster Analysis. Theiosdemographic profiles of each cluster are
illustrated in Table 3. All four groups displayegasitive utility for bread which was co-brandedian
sold at a price of €2.60, equivalent to a 5509 (&G&fe Table 3).

Cluster 1, the largest segment, consisted of similembers of single and married males and females
with an average income, most concentrated betwbBenages of 18 and 34. Price was the most
important product attribute for these price-semsiionsumers (utility = 0.45). Consumers in thisugr
indicated a preference for bread described as wge fibre (utility = 0.39) and marketed under a
mainstream brand (utility = 0.16).

Cluster 2 contained 71 consumers who were mainlyriethfemales between the ages of 18 and 44.
Bread-type was the most significant product attebior these consumers. A distinct preference for
bread described as wholesome wholegrain (utilit}.28) and wholemeal brown (utility = 1.18) was
evident. This group displayed an increased preferefor a co-branded bread (utility = 0.21).
Consumers in this group were most likely to belithat beta-glucan was beneficial to their healtth an
were most willing to consume a beta-glucan enricbeglad. Similar to the other three clusters,
consumers in this group had a negative utilityQ®Q.for beta-glucan from a seaweed source. This was
the only cluster that had a lower utility value.{-D) for barley beta-glucan.

Cluster 3, the smallest segment, consisted of yowed-educated females with high incomes. Beta-
glucan source was the most important attributetlice group. They expressed a preference for beta-
glucan sourced from barley (1.23) and marketed wadeainstream brand (0.39). This cluster was the
least price sensitive and scored a utility of Of@4the highest priced bread. This was also theg onl
cluster that considered the stabilisation of bleadar levels as significant to the purchasing dztisf

a beta-glucan enriched bread (utility = 0.18).

Cluster 4 had slightly more male consumers who weaeried and in full-time employment between
the ages of 25-54. Consumers in this age group mere likely to have more than one child residing
at home and had a varied net income. This clustex tve most adverse to a bread marketed under a
mainstream brand and were the only cluster to sh@neference for a specialty branded bread (0.14),
sold at the price of €2.60 per 5509 loaf (utility05).

A significant, and a very significant relationshipgtween gender and increased motivation to puechas
a product that displayed a health claim was eviderCluster 1 (p€.05) and Cluster 3 (fx001)
respectively. In both groups, females were far niikely to purchase a product which displayed a
health or nutritional claim.



Table 3 Socio-demographic Profiles of Individual Qlisters

Socio-demogrpah. Factor (%) Cluster 1 Cluster 2 Cluster 3 Cluster 4
Gender Male 50 38 38 57
Female 50 62 62 43
Age Group 18-24 29 25 19 16
25-34 32 20 43 28
35-44 15 18 33 24
45-54 19 25 5 22
55-64 2 4 0 9
65+ 3 8 0 1
Education Level No formal 2 1 0 2
Primary 3 7 0 3
Secondary 27 20 43 31
Tertiary 68 72 57 64
Marital Status Single 46 35 33 30
Married 42 51 43 57
Separated 2 5 0 2
Co-habiting 9 9 24 9
Widowed 1 0 0 2
Occupational Full-time 52 44 67 65
Status Part-time 9 11 14 6
Student 24 18 10 13
Retired 3 6 0 5
Other 12 21 9 11
Household Less than €199 4 5 0 6
Net Income €200-€399 9 14 10 14
€400-€599 17 17 24 10
€600-€799 15 13 5 10
€800-€999 6 3 10 14
More than €1000 17 24 33 21
Decline to answer 32 24 18 25
Incomes per One 46 53 33 43
Household Two 45 38 67 50
More than two 9 9 0 7
Children per None 54 49 43 45
Household One 9 10 24 15
Two 14 18 14 19
More than two 23 23 19 21
Area of Urban 25 28 24 22
Residence Suburban 55 44 62 53
Rural 20 28 14 25
Attribute Level Cluster 1 Cluster 2 Cluster 3 Cluster 4
Brand Mainstream 0.16** -0.07 0.39** -0.35*
Specialty -0.2* -0.14* -0.42* 0.14
Co-brand 0.04 0.21** 0.03 0.20**
Description Gluten-free -0.04 -0.01 -0.25* 0.17
Health loaf -0.11* -0.06* 0.15* 0.24*
Low-allergen 0.15** 0.08** 0.1 -0.41*
Beta-glucan Oats 0.16** 0.12** 1.17 0.05
Source Barley 0.06 -0.11* 1.23** 0.06**
Seaweed -0.22* -0.01 -2.4* -0.12*
Health/Nutritional Reduce risk of cardiovascular disease 0.07 -0.01* 0.01 -0.05
Claim Reduce cholesterol levels 0.08** 0.02** -0.19* 0.25**
Stabilisation of blood sugar levels -0.14* -0.01* 0.18** -0.2*
Price €1.90 per 4009 loaf 0.45** 0.17** -0.46* -0.03*
€2.60 per 550qg loaf 0.07 0.08 0.22 0.05**
€3.70 per 800g loaf -0.51* -0.24* 0.24** -0.02
Bread-type White high fibre 0.39** -2.46* 0.16** -0.56*
Wholesome wholegrain -0.12 1.18 -0.11* 0.17
Wholemeal brown -0.26* 1.28** -0.04 0.40**
No. of Consumers Per cluster 117 71 21 88

Notes *The lowest utility values represent less vad from the purchaser’s perspective;

**The highest utility values represent more value fom the purchaser’s perspective




3.3 Simulation Analysis

Through the use of utility values, the optimal prehces for each cluster were identified and
specifically focused on the optimisation of thegwot design formulations for the simulation anadysi
Table 4 shows the optimal beta-glucan enriched ymtsdbased on individual utilities per cluster
generated from the K-means Cluster Analysis. Theme& product designs were then used in the

simulation analysis to derive preferences for gaciluct.

Table 4 Optimal Product Design Attributes per Cluser

BEGLU BREAD 1

BEGLU BREAD 2

BEGLU BREAD 3

BEGLU BREAD 4

Attributes Cluster 1 Cluster 2 Cluster 3 Cluster 4

Brand Mainstream Co-branded Mainstream Co-branded

Description Low-allergen Low-allergen Health loaf Health loaf

Beta-glucan source Oats Oats Barley Barley

Health/Nutr. claim Reduce cholesterol Reduce cholesterol Stabilisatidriood Reduce cholesterol
sugar levels

Price €1.90 per 4009 €1.90 per 4009 €3.70 per 800g 0§2:65509

Bread-type White high fibre Wholemeal brown White high fibre hélemeal brown

Preference Score 6.8 7 7.3 7

To further understand the importance of particplarduct design attributes for specific clusters and
reveal more detailed information on the tradeoffastimers within individual clusters were willing to
make, a number of hypothetical simulations, otm@ntthe optimal BEGLU breads were examined.
These BEGLU bread profiles were specific to eaalster and ranged from BEGLU Bread 5 to
BEGLU Bread 30.

The conjoint model predicted that Cluster 1 wouldstrprefer BEGLU Bread 1 (mean score of 6.8/9)
(See Table 4). Seven extra hypothetical beta-glwraiched bread concepts (BEGLU Bread 5-11)
were originally included in the simulation for Cles 1 to determine the tradeoffs consumers within
Cluster 1 were willing to make. These additionalabglucan bread profiles were slight variants of
BEGLU Bread 1. It was found that although consunierd a preference for a bread marketed under a
mainstream brand (Table 4), a high predicted peefsg score was also evident for bread which was
co-branded (preference score of 6.6/9). Consumettsis group were also willing to purchase a barley
enriched beta-glucan bread provided it was offaatdhe lower price (preference score of 6.7/9).
Although this group was the most price-sensitivenstimers in this group were willing to make
tradeoffs between price and bread-type. Consumers willing to pay up to €2.60 per 550g loaf of
bread provided that the bread was white. Howewey wwould only pay the lowest price for a bread
which was wholegrain brown. For example, it wasdmted that Cluster 1 would choose BEGLU
Bread 8 (mean preference score of 6.2/9) over BEBLéad 9 (mean preference score of 5.8/9) due to
sensitivity to increased price. The preference exaand both the probability and Logit models
indicated that the consumers from Cluster 1werkngito compromise on price up to a certain paint i
relation to bread-type, in this case the price268 per 5509 per loaf.

The group level simulation predicted that Clustew@uld most prefer BEGLU Bread 2 (mean

preference score of 7.0/9). Five further variantsB&EGLU Bread 2 were used in the simulation

analysis (BEGLU Breads 12 — 16). The results reg#that consumers were not very price sensitive.
This was evident by the high scores for BEGLU Brda&dand BEGLU Bread 13. Each of these

products varied from the optimal BEGLU Bread 9 bic@ level, an increase from €1.90 per 400g to
€2.60 per 550g (mean preference score of 6.9/9)framal €1.90 per 400g to €3.70 per 800g (mean
preference score of 6.6/9) respectively. It wasleni that consumers were willing to make tradeoffs
between price and bread-type evident by the lowes(20) associated with BEGLU Bread 14, a white
variety of the optimal BEGLU Bread 24.

The optimal product for Cluster 3 was identified BEGLU Bread 3 (See Table 4). This bread
marketed the health claim concerning the stabitinabf blood sugar levels. The K-means Cluster
Analysis previously revealed that this group wdre teast price sensitive of the four clusters. Six
further hypothetical variants of the optimal BEGIBJead 3 were run in the simulation analysis to
determine what tradeoffs, if any, consumers woukenbetween various attributes, particularly price



and health /nutritional claim (BEGLU Breads 17 j.22was found that Cluster 3 allocated an equally
high preference score (7.3/9) to the variant BEGL®J This revealed that Cluster 3 believed the
difference between a bread marketed as a healtlotoas a low-allergen loaf as insignificant in the
purchase of a beta-glucan enriched bread. Furthelysis also revealed that although barley beta-
glucan was preferred by individuals within ClusBerthe use of oat beta-glucan in BEGLU Bread 20
also scored a very high preference score (7.2/@¢ 1 a preference for an increased price, ClBster
was willing to make tradeoffs between price andthedaim. It was found that consumers of Cluster 3
would accept the lowest price/portion size for edd that claimed to have an effect on blood sugar
levels. This was evident in the high preferenceresd@.2/9) allocated to BEGLU Bread 20 which
consisted of a white bread which carried a clailtateel to blood sugar levels priced at €1.90 fobagt
loaf. This was in comparison to BEGLU 22 which veashite bread which marketed a health claim
related to cholesterol reduction and was also etidlwvest price/ portion size (mean preference score
6.2/9).

An analysis of the simulation models developed @uster 4 (BEGLU Breads 23 - 30) made it
possible to determine that this group of consumas not willing to make tradeoffs between price and
bread-type, evident by the allocation of low prefere scores (5.4/9, 5.8/9 and 5.9/9) for all BEGLU
Breads described as white. The high preferencee saltscated to BEGLU Bread 32 (7.0/9) revealed
that motivation to purchase a beta-glucan enridbreéd would not be affected by a change in the
source of beta-glucan from oats to barley. Brand ammimportant attribute motivating the purchase of
a beta-glucan enriched bread for this specific grafuconsumers and unsurprisingly, tradeoffs betwee
brand and price were evident. BEGLU Bread 25 diffiefrom the optimal BEGLU Bread 22 in that it
retailed at a lower price. The comparison of twaarts, BEGLU Bread 25 (mean preference score of
6.9/9) and BEGLU Bread 29 (mean preference sco®939) indicated that a change in the price of a
co-branded, wholemeal beta-glucan enriched bream £2.60 per 550g to either the highest or the
lowest price/portion size would not impact greatty Cluster 3’s willingness to purchase a beta-gluca
bread. However, the probability models suggestedl the price of the €3.70 per 800g loaf would be
slightly favoured. Due to the importance of brandhe purchasing decision, it was also unsurprising
that all simulation profiles marketed under a mge®m brand received a lower preference score and
consumers still preferred the price of €2.60 péygh5

4. CONCLUSIONS

The NPD literature emphasises the necessity foketariented methodologies which integrate the
consumer during the early stages of the NPD proddss research focused on the incorporation of the
voice of the consumer (VOC) throughout the prodomhcept stage, therefore, increasing overall
consumer acceptance of a novel bread product. dilusved for the development of a streamlined
supply chain designed to meet consumers’ demand favel beta-glucan product. The focus groups
and interviews outlined the needs and expectatonsumers had for a novel functional ingredient and
were essential to guide and refine the hypothetiegh-glucan enriched bread concepts at the early
stages of the NPD process. Such a market-orient@doach encouraged frequent communication
between partners within the supply chain, thus engwall partners were aware of any changes which
could be made in the early stages of the NPD psoteesncrease overall consumer acceptance of a
beta-glucan enriched product. Issues affecting dowfidence levels towards functional foods, health
claims and foods marketed as healthy, allowed fianadepth knowledge of the factors which affected
the purchase of functional bread products. Thdicgifon of this knowledge to the conjoint studysva
pivotal in the determination of optimal productridttites for a beta-glucan enriched bread.

Age impacted upon consumers’ willingness to consumeel functional foods and beverages.
Although consumers in older age categories wereemmtivated to seek out health benefits provided
by foods, they were also least encouraged to peechavel functional food&” ! Communication of
the health benefits of beta-glucan enriched bréadld be specific and easily understood by theetarg
market. A large variation in the perceived and-sstimated intake of fibre encouraged consumers to
believe that they were meeting sufficient RDAs fibre. Although a common finding in other studies
this finding has the potential to impact upon cansts’ willingness to purchase a fibre enriched food
[2731 - Convenience was a key trend considered by consu@ersumers were very receptive towards
enrichment or fortification of bread products whigbuld increase the healthiness of their persoial d
and/or the diet of their family, with minimal eftorAn efficient knowledge management process that
would inform and educate consumers about fibre-ficids, RDAs and health benefits could have a



positive impact on the acceptance of a novel fidomgehed product. A beta-glucan enriched bread
could replace a less functional bread product ancease the fibre intake of the diet in a convenien
way.

An analysis of the utility values associated wightain clusters varied from the utility values cdéded

for the sample as a whole. Although no significatationships existed between bread-type consumed
and socio-demographic information, it was evidewnf the results of the K-means analysis that
particular groups of consumers held a distinct gmegfce for white or brown bread. Through the
effective use of knowledge management within théNfPocess, the optimal product design concepts
derived for each cluster and outlined above carutiliessed by developers to manufacture a novel
market-oriented beta-glucan enriched bread whicgeta the current needs and requirements of
specific clusters of consumers. The design of theweket-oriented concepts can aid in the
development of an efficient and responsive supplgirc one which provides novel innovative food
and beverage products which reflects consumersadds Through the use of the K-means Cluster
Analysis, it was evident that both Cluster 1 ands@¥r 2 offered commercial potential for product
developers of beta-glucan enriched breads. Howetle, high price sensitivity displayed by
respondents in Cluster 1 and their preference Herlowest price/portion size meant that Cluster 2
would offer increased opportunities to product depers. This cluster contained a large proportibn o
female consumers who were keen to improve the liieaks of their diet and the diet of those around
them. The simulation analysis and probability medalso revealed key tradeoffs and important
information that allowed for the identification afbread that would maximise consumer interest acros
a number of clusters. A bread which was wholentealvn and enriched with oat beta-glucan,
marketed under a co-brand, and described as ehHeaftwhich had a positive impact on cholesterol
levels would target not just consumers within Glug but also in Cluster 3 and Cluster 4. This woul
increase the likelihood of success for product thgpers.

Conjoint Analysis was successful in illustrating tharious tradeoffs consumers would make between
various beta-glucan enriched breads. Its utilisattiowed for the prioritising of product attribste
according to consumers’ preferences and helpeck diie NPD process. The generation of market
segmentation information allowed for the developtafna beta-glucan enriched bread which catered
specifically to a segment of consumers from a digesdcio-demographic background, with particular
attitudes and consumption needs. The identificatiothe optimal product attributes through the oke
the Conjoint Analysis methodology ensured that aketeoriented approach was central to the
development of a novel beta-glucan enrich bread ifformation generated in this research can be
used to inform the design and development of nbe&h-glucan enriched products that will maximise
overall consumer acceptance and enable firms teldgwand launch more successful products.
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