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Abstract: The decision about packaging belongs to the mdsstantial product characteristics. It has impacthe
quality of food as well as shopping preferencesasfsumers. Because the significance of packagiagskacreasing,
companies need to take a more innovative appraaphadkaging policy in the context of ecologicalamations. The
food packaging industry is largely subject to cleafrgm passive to innovative packaging resultinghaking the smart
packaging. The producing companies, processorsoof fogistic operators as well as consumers cotigtask for more
innovative packaging (smart packaging) to make petl that fulfil standards in the area of qualisafety or
identification of products within the logistic chaiThe research of understanding and attitudesrttsxmnart packaging
as well as evaluation of its utility and requiretsewas used by the Kano model concept. The airhepaper is to
determine the development of innovation status thiedimpact of smart packaging on consumers in rdiffe age
categories in Slovakia. The results show the pasitnpact of smart packaging on Slovak customers\ation status
of smart packaging among Slovak customers in détexrage categories has increased during the medipzriod and
younger respondents evaluate the smart packagiaug @added value of the product. This added valgenaiit packaging
supports the smart logistics to make the wholestagthain more effective to develop a decentrdlidatabase storing
the constantly increasing number of various recadsh as product movement or its quality.

1 Introduction 2 Smart packaging

The issue of foods packaging is a significant spher Conventional theories of packaging divide the main
during the processing of food [1] and nowadayssit ipackaging functions into four elementary categories
essential to make changes in this area, espetieityake protective, convenient, communicative and contanin
it from inactive to more innovative. The new reguirents [9,10]. Innovative smart packaging is the output of
in packaging should meet global trends, advancdken original, unconventional and creative thinking eptcthe
technological area and requirements of consumed. [2 usual structure of mind [9,11] leading to the prithn of
Traditional packaging of food is created to eliménghe interactive features of the packaging. Basicalgre are
negative impacts of the environment on the proffjcOn  distinguished two groups of such packaging systems:

the other hand, innovative packaging is aimed igerthe - active packaging,
consumer’s life standards through improved nutritjo - intelligent packaging.
health features of the product offered in moreaative The traditional understanding of protection functad

design. Non-traditional packaging functions prolonghe packaging presents it as an inactive barriéwesn
durability, improve quality, safety of food prodascand product and product’s environment. Regarding active
make them also environmentally friendly [5-7]. Theypackaging, the protective function of the packagisg
consequently reduce the number of complaints frelfars  focused on active protection of the product [9] tads to
and consumers [8]. extended shelf life or improved food safety whieeking
Therefore the aim of this paper is to determine thime high quality of the food [12]. It can be obtdrthrough
development of the innovation status and the impéct smart package removal of negative impacts of
smart packaging on consumers in different age oategy environmental on food product quality [13]. Hopetheind
in Slovakia. in wood processing industry is based on the smart
packaging materials using incorporated antimiciobia
agents [14]. Regarding the definition of active kzaging
materials we can divide them into groups followitg
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way they influence the product’s characteristidss@bers the literature, but it is likely these disproponsowill be

are understood as active packaging systems basedsolved and smart packaging soon becomes generally
absorption and emitters and active packaging system available [27]. Over the last 20 years an important

based on the substances release [15,16]. improvement in active packaging systems has been

Intelligent packaging can be described as a paogagiobserved. Some packaging concepts that belongigo th
system which allows carrying out intelligent furcts, e. category have been used for a long time, but ortlye last
g. to verify, detect, record, trace, communicate] apply 20 years systematic research has been applied [13].
scientific logic. These functions make easier denis However, customers must be better informed abeut th
leading to extended shelf life, enhanced safetpraved intention and usage of a smart packaging systenbtiin
quality, information, and finally it highlights pertial its wider use and higher acceptance by consumeepdit
problems [9]. from Europe Active and Intelligent Packaging Marfas]

By Kacenak [12], the smart packaging is the termshows that there has been a remarkable increétss area
indicating systems aimed at monitoring conditicglated and is assumed to increase to a great extent bgnithef
to the product and thus providing information abthée 2020 because of increasing demand for productsswitirt
food quality - during transportation as well agate. The packaging. This fact is caused by changes in jifestind
smart packaging enables to recognize indicatotsraf- the request of manufacturers for longer shelf life.
temperature, oxygen and carbon dioxide, temperature Prasad & Kochhar [29] indicate that smart packaging
pathogen and breakage [16]. The significance ofrtsmaffers a significant potential as a marketing tétdwever,
packaging is especially related to considerableeame of this type of packaging progress and introductiopedels
importance of protective and information functiofi oon the acceptance and effectiveness of cost fon bot
packaging. industry and consumers.

Protective function of packaging is more important Thisisthe main reason why understanding of comsum
especially in active packaging which is obviousiten attitudes towards the new generation of packaging i
change from passive to the active product protectionecessary source of information for producers durin
Information function concerns smart packaging mtimg marketing strategies making that are focused ongomals
information about conditions of packing [17-20]. €Th designs and their location on the market [30].
smart packaging brings continuous information oa th
product condition. Packaging integrity is not tiwantage 3  Methodology

just for the customer. It also enables to deteffermdinces To meet the given aim of the paper the Kano modsl| w
in the whole supply chain, from farmers to cust@nér ysed. The model allows to determine customers'iopn
clearly results in reduction of food loss and waastel regarding the requirements on the researched ofjaet
prevention of unnecessary transport and logisties. method of identifying specific customer requirenseist
presents more efficient as well as safer supplyncl#d]. pased on the elementary steps of the Kano model
Basically, we can state that smart packaging i® &l questionnaire [31], taking into account the depende
support better logistical handling and logistic ts0s petween the significance of the individual featuoéshe
decrease. Its other advantages are improved cooftrol chosen object, in this case smart packaging, aed th
quality of packaging and contents, improved safiefyng  satisfaction of the customer.
use of packaging, improvements in production of The research validity was defined by the methodpolog
packaging, improvement in re-use and recycling @bcusing on the calculation of respondents’ sarf@2 It
packaging [22]. was given at a confidence level of 95%, a tolerarcer
Previous studies described packaging as an edsengp+/- 5% of the standard deviation of 0.5. At tfieen data
needful part of the product; current studies pomits it represents the value of 384.16, i.e., 385 redpots. The
change to product’s wantable component [23,24jesearch was realized in September and Decemb@ra201
However, packaging creates the first impressiofe|l as the same time next year 2018 to identify th
influencing the willingness to buy a product, tere it  gevelopment of the innovation status accordinghe t
should be functional as well as user-friendly. M, it annual changes in the attitudes of respondentseThere
should be simple to use, provide substantial infdiom  asked 552 respondents. Regarding a confidence, leve
and be suitable for storage [25]. Another imporiastie  standard deviation, and margin of error we canidenshe
are consumers” attitudes towards smart packagat@te results to be relevant. The representative samplerins
different in various countries. Smart packaging ariats of age was represented by 4 age Categories eqmsugs
are more popular and accepted by consumers in 81 Years, 27-40 years, 41-60 years and 61 years ded @lll
Japan or Australia. On the other hand, they aresnot determined age categories were equally represented.
popular and preferred in European countries [26iST  Through interviews with experts in the given field,
could be partially caused by differences in indiMl there were identified research attributes (pararskfer:
cultures or by lack of Understanding of their angBS. the Concept of inte”igent and active packag”’]m”‘th

Only a few products packed this way are offeredh® ayailability, awareness, functionality, voice perfance,
market compared to the number of options mentioned
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attractiveness of packaging, advertisement, freshneéhe case of the influence of reverse requirement#
indicators and price. resulting value it is multiplied by -1).

The received responses to the positively and neggti The results for individual age categories are shown
asked question are evaluated according to the Keoss the innovation perception typology matrix, which
rule to define the requirements for smart packagiag illustrates the impact of the studied innovation on
research object, according to Ducar et al. [33]@itah & individual age categories.

Tamaki [34] into Mandatory requirements (M), One-

dimensional requirements (O), Attractive requiremen4 Result and discussion

(A), Reverse requirements (R), Irrelevant requinetsi¢l) Under the influence of global changes and
and Questionable requirements (Q). improvement, considerable changes are apparertiein t

The categorized customer requirements are statedgfiitudes toward packaging materials. The changealso
percentages. The highest percentage category défiee on consumers' approaches to the product packagidg a
particular category of the researched attribute @hyourite functions. Innovative packaging is thepom of
packaging. Thereafter the innovation status is agetbas original, unconventional and creative thinking extiag
the amount of points set to the individual identifi beyond the ordinary thinking limits. In the papee w
categories of parameters examined in accordantethet researched a perception of smart packaging as MMV
above methodology, where M = weight 3, A = weigh©2 jts availability, evaluation of its functionalitynel other
= weight 1, | = weight 0, R = -1 and Q = weight The  requirements by using the Kano model, based on the
weights of the individual requirements were assigneassumption, that new products do not have equakssc
according to the importance of the requirementshef in the market [35]. Some products are accepted by
Kano model [31]. Subsequently, the innovation states consumers almost immediately whereas others neet mu
calculated as the sum of the Welghts of the indiaid time to get consumers’ appreciation_ Even a very

requirements and the impact of the factor sizevery age successful innovation can end in failure becaussumers
category is calculated as the weighted averageaoh e gre unaware of it [36].
percentage of the resulting parameter of the dpecif  The results of our research indicate that smart

customer requirements identified by the Kano m@the  packaging has various impacts on consumers inrelifte
factor size is presented in positive values antetbee in  age categories (Table 1).

Table 1 The smart packaging perception in diffeeag# categories and the innovation status

Age / Parameters 15-26 27-40 41-60 61 and more
Fequirements Point Feguirements Point Feguiraments Point Feguirements Point
Cnnoep.t Dfin'le]l.ig,.ent A 3 A 3 1 0 R 1
and active packaging
Availability I 0 I 0 I 0 I 1]
Awareness R -1 I 0 R -1 R -1
Functionality o] 1 I 0 I 0 I 0
Voice performance I 0 I 0 I 0 I 0
Attractiveness of I 0 I 0 I 0 I 0
packaging
Advertisement I 0 I 0 I 0 I 0
Freshness indicators Q 0 Q 0 Q 0 Q 0
Price I 0 B -1 I 0 E -1
Innovation status® 2 1 -1 -3
Age / Parameters 15-26 27-40 41-60 61 and more
Concept of intelligent 30.02 2 385 2 37.63 0 36.97 -1
and active packaging
Availability 5520 0 46.52 0 51.35 0 56.10 1]
Awareness 5024 -1 4215 0 4691 -1 46.67 -1
Functionality 2732 1 60.97 0 5079 0 61.82 1]
Voice performance 51.14 0 58.29 0 5515 0 57.38 0
Attractiveness of 47.06 0 52.40 0 52.06 0 4970 1]
packaging
Advertisement 4751 0 56.13 0 4588 0 49.09 1]
Freshness indicators 32.58 0 31.33 0 4330 0 3515 0
Price 5204 0 4332 -1 44 33 0 5333 -1
Factor size*® 412 374 521 15.22

* Innovation status is calculated as the sum of wsighthe researched parameters
Factor size is calculated as the weighted averdgeacoh percentage of the resulting parameter osghecified customer requirement identified by the
Kano model (in the case of the negative value®fdhtor size, the result is multiplied by -1)
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In Slovakia the consumers” knowledge of smadpecific by experiencing such innovation with nagat
innovations is still very low. Consumers do notippesly  satisfaction. With increasing age the innovatioatust
evaluate its features. This fact is apparent itiqadar from shows a downward trend (Figure 1). The researalitses
the frequency of identified irrelevant (1), quest@dle (Q) have clearly confirmed the theoretical basis noting
and reverse (R) requirements by the Kano modelléTHb consumers' fears of innovation, especially motefims of

The positive perception and attitude to the conoépt technical innovations [37]. These findings are ¢sirst
smart packaging is evident in the age categorp Potand with Loutanova et al. [17,38,39], O’Callaghan & Kerry [5]
then 27 to 40 years. For these consumers smaragack and Brook Lyndhurst Ltd. (2009 In [5]), Dopico [4@ho
is attractive. On the contrary, these innovatiome aconsider older people to be more worried, lesstivesand
differently perceived by the elderly respondentse Bge more likely they feel fewer advantages connecteth wi
categories 41-60 and especially older responderis amart packaging technologies.

[movalion
-

Ape

Figure 1 A typology matrix of smart packaging p@teen by respondents in Slovakia (2018)
Source: Research results

Nevertheless, the research results indicate logatisfaction. The most important and interestingt st
understanding of smart packaging, it is interesting innovation status is in the age category 27-40 sjear
monitor the innovation status development accortliribe  representing a significant change from the preWous
annual status change for the years 2017 and 20d8gative to the positive innovation status. It nseaider
(Figure 2), indicating a significant change in fegception acceptance of that kind of innovation and positive
of this issue. improvement of consumers” attitudes.

Continuously for the youngest monitored age categor Nevertheless, the innovation status of smart pacgag
(15-26 years), smart and active packaging isattihctive. in the age category 41 years and older is stilbtieg, a
While retaining the innovation status at the samvell the significant positive shift is seen mainly accordibg
impact of smart and active packaging has changed.chtegory 41-60 years, which means that a higher
signifies the acceptance of this innovation byilalatger percentage of customers in this age category pesei
percentage of consumers in this age category. @athst them more positively. These changes indicate gtadua
for this age group, this kind of innovative packapis still learning and awareness about active and smart giaigka
attractive with clear positive impact on customersissue also by elder people.
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Figure 2 A typology matrix of smart packaging petaen by Slovak respondents — the annual chang&-2018
Source: Research results

The results comprehensively point to a positivét §mi  innovation process on the market as well as without
the evaluation of smart packaging by Slovak consemesuitably organized logistics. Suitably organizedidtic
Therefore, it is very important to constantly imfoand chains represent increased chance to survive in the
disseminate awareness of this issue, as increasimgpercompetitive environment through innovations&h
awareness of such innovations could ensure a mara the aforementioned information it is obvioust ttree
positive approach of the customers to the giveavations basic role of smart packaging in the logisticisitrange
[41,42], because as Rogers [37] says, the custoarers complex solutions of transportation processed iasplects
accepting the innovation when they feel no threatlgit and mutual relations of the innovation packagihg &lso
is in the case they are sufficiently informed) avesically, essential to keep consistency among the smarttilcggis
that innovation will become a tradition. Also, amtinog to economy and business [48,49]. Benefits of smart
Odeck & Brathen [43], Frischer et al. [44] Paroletlal. packaging are clear. However, there are still oesthat
[45], Straka [46,47] it is often the case peoplechareally must be solved before packaging of this type spread
negative attitude towards the innovations becausdack widely [27]. The issue of smart packaging is vetyeative
of proper information and clear explanation. Thisthe from the point of view of consumers and it makesih
reason why companies must comprehend the customexsious. Their interest can be used when creativg t
requests, preferences and attitudes and therdithiérright  marketing strategy of products using smart paclgagdive
way how to communicate with customers. The positivagree with the statement of Chukhray [35], that the
detection of the research is seen in a fact ttsoredents  accomplishment of innovation significantly dependshe
are interested in the concept of smart packagingn én  ability to predict consumers’ response to it.
cases when they do not have any experiences veteth
specific products. This is the potential fordemtmdmart 5  Conclusion

packaging in Slovakia. In the future, this supptre Regarding the results we can state that the compani
development of products with smart packaging thatlle are interested in making packaging more innovative
considered as a smart system when it becomesfpmitad creative. The selection of adequate packaging rmhisr
control or feedback mechanism in relation to it8ges an extremely important task, too. In the future,agm
environment (Improved logistical handling and re@re  packaging represents an opportunity to become a
of logistic costs, control of quality of packagirand competitive advantage of products that are abléuled
contents, improved safety during use of packagingustomers' needs and so to increase their satisfact
improvements  in  production of packaging aniffusing and managing of innovation certainly cahn
improvement in reuse and recycling of packaging).[2 exist without research of customers ‘opinions bseau
Effective operating on the market is not possibitheut  jnnovation acquiring is definitely an important tiac for
innovation in the packaging within the integratednnovation success. In this paper we wanted totpmih
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that consumer preferences and attitudes to thevatiom technologies to cheese produdtspd Packaging and
in the form of smart packaging vary according ®fdrctor Shelf Life Vol. 9, pp. 1-9, 2016.
age and knowing which packaging attributes andofact [6] SOKOLOVIC, M.: Tackling food waste: turning
can determine consumer attitudes leads to better nemesis into a saviouEUFIC, 2018.
understanding of consumers and influencing behavio{¥] BIJI, K.B., RAVISHANKAR, C.N., MOHAN, C.O.,
towards innovation in the desired way. To conclude, SRINIVASA GOPAL, T.K.: Smart packaging systems
pointed out a positive shift in the opinions on gma for food applications: a reviewJournal of Food
packaging by Slovak consumers, what identifies with Science Technologyol. 52, No. 10, pp. 6125-6135,
global trends (Stora Enso 2014 [50]; RISE — Swexden' 2015.
Research Institute 2018 [51]) regarding a cleaurfut [8] DOBRUCKA, R., CIERPISZEWSKI, R.: Active and
demand for innovative packaging and a great need fo Intelligent Packaging Food - Research and
smarter packaging. Development — A RevievRolish Journal of Food and
The results also indicate the positive impact o&aigm Nutrition Sciencesvol. 64, No. 1, pp. 7-15, 2014.
packaging on Slovak customers, as the innovatainsbf [9] YAM, K.L,, TAKHISTOV, P.T., MILTZ, J.
smart packaging among Slovak customers in the gigen Intelligent Packaging: Concepts and Applications,
categories has increased over the course of omeSmart Journal of Food Scienceyol. 70, No. 1, pp. 1-10,
packaging is perceived as an attractive. Moreg@mger 2005.
age category evaluates the functionality of smackpging [10] GORDON, R.: Food packaging: principles and
as an added value compared to the product peroegsia practise NewYork, CRS Press, 2012.
concept. [11] YAM, K., L., SUN LEE, D.: Emerging Food
This positive perception of the added value of $mar  Packaging Technologies: Principles and practice
packaging can be reflected in the technological Cambridge, Woodhead Publishing, 2012.
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