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Abstract

Shelf-life estimation has become increasingly inignar due to the growing consumer
interest in fresh and safe food products and thegaan policy indications to consider it as a
key issue for the sustainable management of foademaithin the supply chains. To date, no
legislation on the shelf life date of the most 0dd products exists (Boxstael et al., 2014).
Several studies demonstrate that the technologjabalein the fresh-cut sector would allow
to extend the shelf life date of products withootnpromising their intrinsic quality attributes
and to achieve a more sustainable production lyoag reduction of unsold stock. The aim
of the study was to segment consumers on the ba#ieir attitude towards the extension of
the shelf life date in the fresh-cut salad sedfor.the basis of the clusters found, the paper
discusses if the information concerning such tetdgyois a useful tool to inform consumers
on product characteristics or if it entails a rigknformation overload.

1. Introduction

During the past decades various technological egjpdins relating to prolonging the
shelf life of food products has been introduced it all of them were widely adopted in
food processing. Pasteurisation, food irradiatgemetic modifications of food are only some
examples of new food technologies with extensiviects on the shelf life of food. The
reasons associated to the introduction of suchntdobies are related to several aspects. In
addition to the improvement of food processing, ititeoduction of new technologies has
often allowed an enhancing of safety attributegoofd products, a reduction of production
costs and positive effects on the environment, bgdaction of energy, water and chemicals
used, and the production of less waste (Rollin.e2A11). Despite the fact that the scientific
community has recognized the safety of such presgsmost of them have received
significant consumer resistance. Recent studiesthen acceptance of new technologies
revealed that even new technologies with clearfitsmaay not be appealing to all consumers
(Chen et al., 2013; de Barcellos et al., 2010)sHagative effect on consumer can lead to a
failure of product innovation. With regard to theofl category of minimally processed
vegetables research focuses mostly on the effédtseeantroduction of new technologies on
microbiological safety, quality, packaging and mesing characteristics of such products
whereas consumer research on consumer percepti@nd® such technologies is still at the
core of the scientific debate. The present papeccaatrates the attention on consumers
acceptance of technologies related to the shelebktension of fresh-cut salad. In specific, we
used cluster analysis in order to identify diffdré&and of consumers on the basis of their
attitude towards the introduction of such technglog

2. Consumer and information

According to the quality perception literature, fireduct quality is the result of different
attributes for consumers. Olson and Jacoby (19i&induish between two types of quality
attributes of products: intrinsic and extrinsic.trimsic attributes refer to the physical
characteristics of the product, whereas extringriates are related to everything that can be
verified by the consumer before the purchase, agtbduct price, the brand, the product’s
certification, and so on. Extrinsic attributes egkated to the product characteristics which are
not physically part of it. When speaking aboutimgic attributes, consumers have not often
the possibility to be informed about the producarelteristics. On the other side, when

1



considering extrinsic attributes consumers have pbssibility to be informed about the
products characteristics. With regard to the amafninformation related to the product
characteristics, there are three different categoaf product attributes: search, experience
and credence. Search attributes refer to the ptocharacteristics that the consumer can
verify prior to purchase. Experience attributes r@lated to those characteristics that can be
judged after the consumption. Credence attribuédsr to the product characteristics that
cannot be verified even after purchase. Searcibatits make reference to extrinsic product
attributes. Credence and experience attributesedaged to intrinsic cues, mostly of which
cannot be verified neither before, nor after thecpase by consumers. Consequently, a
market failure connected to the information asynmneétween product’'s demand and supply
is verified. Because of the market inefficienciggkeéd to the presence of different credence
attributes in food products, considerable attentias been given by regulatory activities to
the information labelling as mean to improve consurknowledge on food products.
Different credence cues has been transformed kttinsic attributes by labelling regulation
allowing consumers to know more about the intrircharacteristics of a food product, like
for example nutritional facts, origin of raw matds, information about processing, animal
welfare, supply chain traceability and so on.

Within this framework, the introduction of a newel@ology concerning the extension of
the shelf life of fresh salad within the Italian rket can be analyzed as a credence attribute
concerning the product processing which contriliaténcrease the information asymmetry
between consumers and producers for ready to estt alad. The obvious solution in this
context is the provision of more information fornsomers. However, an increase of
information does not necessary bring to a reductbmarket inefficiencies for different
reasons.

First, the relations between consumers prefererases optimal food choices are
influenced by food consumer bounded rationalityjolwhnfluences the capacity of interpret
and processing all the information available. Savstudies found that many consumers often
fail to read or process all the information avdigabn products during food purchase, even
though such information is free. This is because dpportunity costs of acquiring all the
provided information would be too high (McCluskeydaSwinnen, 2004; Verbeke, 2005).
Second, purchasing decisions are often influengeddnsumers risk perception towards
certain quality and safety attributes of food pretduThe introduction of a food processed by
a new technology may create concern among fooducoeis (Bieberstein et al., 2013;
Onwezen and Bartels, 2011).

Interestingly, new technologies are of increasimgartance to manage the safety and
sustainable attributes of food production but nolot@ of studies have concentrated the
attention on the reaction of food consumers to éhiexhnologies (Rollin et al., 2011).
Although some food technologies, such as food iateah and genetic modification, have
been or are still part of an extensive public dep&bnsumer acceptance and reactions
towards the adoption of certain technologies isiatufor the food industry since process
characteristics are often determining consumerepeetes. According to the literature,
European consumers prefer ‘natural’ practices agdroc production methods. On the other
hand they dislike genetic modification and excesgivocessing of food (de Barcellos et al.,
2010).

3. The fresh-cut salad sector



The fresh-cut salad in Italy has started from th@-89s. During the last thirty years, this
sector has become a successful example of innovatid development opportunities. The
Italian industry of fresh-cut salad represents ohehe leading industry in Europe with a
production of 110,000 tonn. and a turnover of € ifdlion in 2012 (Nielsen, 2014).

In 2010 the 70% of the Italian cultivated areaffesh-cut salad refers to products grown
in greenhouse. The supply chain for fresh-cut seatbmposed by 600 agricultural farms
and about 120 industry (AOP UnoLombardia, 2011)stMud these firms are concentrated in
few Italian regions, namely Lombardy, Campania, lEnRomagna and Piemonte.

The demand towards fresh-cut salad is increasmgpite of the slump of the last years
(Nielsen, 2013). The reasons are different. Fgsiwing surfaces of the main dicounts have
been dedicated to fresh fruits and vegetables. ffecalso the increasing attention of the
private labels towards fresh-cutfruits and vegetsldhas played an important role. Third,
minimally processed food are gaining consumer @steand satisfy their preferences in terms
of 'helthy eating' and convenience attributesnF2901 to 2010 the consumption of fresh-cut
salad increasd of 280%, with a market penetratfordgi% (Ismea, 2010). The consumption
of fresh-cut salad is concentrated in the Northtalfy and the 63% of sales belongs to the
20% of Italian consumers (Nielsen, 2014). This nsedmat the market of fresh-cut salad in
Italy has still a good margin of growth.

4. Methodology

We carried out a survey among 350 consumers limngombardy, one of the Italian
regions where the consumption of fresh-cut saldugls and evolved. Following literature we
developed a questionnaire including socio-demodcapbariables, attitude towards
information about shelf life extension and towagdslity, economic variables, frequency of
purchase, and so on. The sample is representdtit@ian population. It was obtained first
stratifing consumer by different areas (large urbanter, small urban center, mountain area),
by age and by gender, according to the structurthefltalian population. Then for each
stratum we used a random face to face contactspl8asize was identify assuming an error
of 5% considering a proportion of the consumersredted in fresh-cut salad not exceeding
75% (penetration rate).

Principal component factor analysis with varimaxaton was used to discover latent
variables from the information of questionnairex $actors with eigenvalue- 1 were
emerged and accounted for a total of 65% of theanee. These factors were used in a two-
step clustering to reveal consumers with similéituate toward information about shelf life
extension. This is an exploratory tool that hasesalvdesirable features that differentiate it
from traditional clustering techniques, that is tuality to create clusters based on both
categorical and continuous variables, the autonsafection of the number of clusters and the
ability to analyze large data files efficiently. dveteps cluster method is a scalable cluster
analysis algorithm using a hierarchical clustenmgthod. In a first step, the consumers are
pre-clustered into many small sub-clusters; in@mséd step, these sub-clusters are clustered
into the final number of cluster.

5. Results and discussion



By factor analsis we found six factors identifiexifallows: Factor 1 related to “positive
response to the information about the shelf liféergion”. Factor 2 related to socio-
demographic variables. Factor 3 distinguished simgpijpequency and reputation of freshness
of salad fresh cut. Factor 4 represent economi@hias, Factor 5 characterized geographic
areas, and finally Factor 6 related to interegbpiration date and thrust in the brand.

Afterwards we identify 3 clusters characterizeddoy interpretation of which variables
were more significant in each cluster. Only onetlod three clusters is represented by
consumers with a positive attitude towards theohiction of an extension of the shelf life
date, whereas the other two clusters identifiessaorers with a negative attitude towards
such information. In this cluster consumers consiide fresh-cut salad to have a good degree
of freshness and safety and they purchase it fretyudhey are between 40 and 60 years old
and with a medium level of education. Most of thive in big cities and pay attention to
healthy eating. Price is not an important factar teem. The other two clusters identify
consumers who give a negative connotation to thension of the shelf life date of fresh-cut
salad. The first one identifies consumers with loaome level and who consider price to be
an important search attribute. They perceive tashircut salad with a low level of freshness
and a low degree of safety and purchase it lessdhae a week. They are usually young and
with high level of education. The last cluster egmants consumers with high income level.
Most of them live in big cities and they pay attentto healthy eating. They consider fresh-
cut salad to have a high level of freshness, kayt #re worried about safety attributes of fresh
cut salad.

Even if information is important to reduce markeefficiencies, not all consumers
interpret the information provided correctly. Abowdl, that concerning the product
processing is often misinterpreted. Firms produdmgh-cut salad have the possibility to
introduce a technology with positive effects on élsenomic and environmental sustainability
of supply chain. However, cluster results show that60% of interviewed have a negative
attitude towards shelf life extension. Firms hawe possibilities. The first one concerns the
transformation of the shelf life extension in séamttribute through a deep and clear
communication strategy. The other consists in ra@iimg the technology as a credence
attribute without informing consumers.
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