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Abstract: The importance of packaging functions is still gnogviand consequently, the interest of the company is
access to the packaging more innovative. The pyifio@ctions of packaging were always practical priatect a product,
to keep the product together, to contain it anideatify it. Today packaging is also a containergmmoting the product
and making it easier and safer to use. The paps déth the innovative forms of packaging - actared intelligent
packaging. Using KANO model, we monitored the pptiom of the active packaging functions in compariso
intelligent packaging function among different agg¢egories of respondents in Slovakia.

1 Introduction in consumers’ preferences and allso focus on amtim_’neto
Nowdays as well as over the last decades tjge nNew technology of packaging when selecting and
importance of the packaging system and its varioddtroducing the packaging to the market.
functions is increasing. Whereas the packaging is !N the past, there was a change in design abouy &ge
traditionally intended as a mean of protectiony6&'S; but now due to the changes in the market
preservation, handling, transport and storage ofiyuts, environment and the impact of en_vlronmgntal prestiue .
also the other functions such as promotion, gettngy COmpanies should _apply more innovative and creative
attention of customers and brand communication af@Proach to packaging.

becoming more recognizable. As a result of globahge Traditional perception of packaging classifies ian
tions of packaging into four basic categorigs[4

and progress in recent decades, access to packag{h‘@é . .
materials and packaging techniques also changes, Frotection —the package protects the product again
the deteriorative effects of the external environtne

Packaging functions are improved to increase prtoduc N . i

durability, track product and increase consumeramgss. - Communication — the package is a marketing todl tha

Therefore the current interest of the company isffer a communicates with the consumer,

customer such a packaging that will meet the mamget - COnvenience — the package provides the consumer

requirements and the needs of handling and trahaptire with greater ease of use and time-saving conveajenc

same time. In the case of innovation it is impdrtatarget ~ ~ Containment — the package can contain products of

it to the specific customer segment and therewithin the various sizes and shapes. . .

company's interest to properly identify the targesups of The basic functions of the packaging are,classmed
differently, for example, Zeman [5] and &mak [6]

the packaging innovation [1]. According to this #im of : 2 .
the paper is to identify the perception of the \axti referred to 6 key function classification: proteati

packaging functions in comparison to intelligentimging 9uarantee, rationalization, economic, communicagiod
function among different age categories of respotsiia ecolog|_cal. Dzurova [7] r_efers_ to the _classmoatl
Slovakia and to illustrate that perception by a 3mccording to Schulte, who lists five functions, reyn
simulation method. protection, storage, transport, ha_ndlmg and infrom.
The packaging size, shape, design, selected cotbr aAccord]ng to Kollar [8] _ essentlgl functions are .the
font significantly influence the consumer decisioaking Protection, handling, information ~and  publicity,

process and thereby affect the marketability ofgtoeiuct €nvironmental and economic. .
itself [2]. Innovative packaging is the result of creative,

When creating product innovations it is necessary tinconventional thinking [4], resulting to the cieat of

think about the product at different levels [3] wes each packag!ng with interactive .features N intelligend zacti.ve
level increases its value to the customer. Reggrtie Packaging. They focus to improve packaging funditm

packaging innovation companies should monitor chang
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meet current consumer demands, increased regulat
requirements, as well as increased interest irrsgcu

2Y Methodology

The research deals with the perception of activee an

Active packaging represent shift in the protection,e|jigent packaging function and the Kano modeisw

function from passive to active. The packagingasanly
a passive barrier between the product and its emvient,
but the aim of protective function is to activelpfect the
product [4] and actively changes the condition loé t
package to extend shelf life or improve food safetyile
maintaining the quality of the food [6]. According the
way in which they affect the characteristics of gheduct
the active packaging can be classified as foll®}s [
- absorbers — active packaging systems based on
absorption,
- emitters — active packaging systems based on the
release of substances.

Intelligent packaging is associated with th
performance of smart features and intelligent fiomst
(such as detecting, sensing, recording, tracin
communicating, and applying scientific logic) tacilitate
decision making to extend shelf life, enhance gafet
improve quality, provide information, and warn abou
possible problems [4]. According to &a@ak [6]
intelligent packaging is the term for systems tinanitor
conditions around the product and thus provid
information about the quality of food during trangpand
storage. The time-temperature indicators, indicatof

&onvenience and

applied. Kano model aims to capture customers’iopin
according to the requirements of an observed offjddt
Kano model is based on a survey using a Kano
guestionnaire. This questionnaire is constructedutsh
pairs of customer requirement questions. Each mpuoest
consequently has two parts: how do you feel if fbature

is present in the product (functional form of thesstion),
and how do you feel if that feature is not presanthe
product (dysfunctional form of the question). Thesdrs

of positively and negatively conceived statements
regarding the performance of monitored parameitethijs
case packaging functions — protection, communioatio
containment. According to the
methodological approach respondents had an opjigrtun

t respond every question (statement) on a soate frto

5 representing strong agreement to strong disagngem
with that question (statement).

The sample of respondents was set at 120 respandent
in Slovakia, keeping the same proportion of respaisl
for each given age category. The survey was corduct
fhrough electronic forms and personal questioning.

The responses were evaluated according to the cross
rule [11], making it possible to categorize fununsoof

oxygen and carbon dioxide, the color temperat“rﬁackaging in the following categories accordinghtw

indicators, pathogen indicators and breakage italisare
distinguished [9].

The importance of active and intelligent packaging _]M (must be

means mainly significant expansion of two packagin
functions: protective function — especially in aeti
packaging shift from passive to active protectiard a
information functions — especially as intelligeatkaging
providing information monitoring the packing condlits.
According [10] the requirements of customers to th
innovation of packaging functions are as followse t

majority of respondents expect the packaging to be

ecological and to fulfill principally information na
protection function. These results confirm the ality of
intelligent and active packaging in terms of regdir
packaging functions and therefore innovative pairigag
thus respond to the current market requirements.

Potential customers are more and more demanding

information of product composition, quality, datankand
durability, thereby the companies should respondhby
kind of innovation to meet these requirements. Réigg
that research [10] the target group for packagingvation
represents the age category from 41 to 50 yeasding
to their highest innovation status. This age categ
recognizes its own requirements in purchasing al
selecting products and it considers protection al
information function as the main important and egatal
function as attractive [1].

(0]

;@jnitored packaging

respondents perceived new packaging functions 1102,

13

requirements) are obligatory
requirements that customers consider as normadnd
automatically expected and their fulfillment isleeted
in customers’ satisfaction.

- O (one-dimensional requirements) — are those ptoduc
attributes that lead to fulfilment and satisfantio the
event of non-compliance to customers dissatisfactio
but compared to the obligatory requirements custeme
automatically do not expect them.

- A (attractive requirements) — that have a clearaichp
on customers satisfaction because it is a requiteme
that customers did not expect, but it is attractive

- R (reverse requirements) — are contradictory, they

bother customers, as they require some additional

action from them.

- | (indifferent, irrelevant requirements) are
requirements which do not affect customers satisiac
or dissatisfaction.

- S — are skeptical, questionable requirements
The results of Kano model allows to divide the

functions into categories of
andatory, attractive, indifferent and reverse fioms.

bsequently, the comparison analysis, which aims t
identify and measure comparable data, was usegadt
used to identify the differences between customers’
perceptions of intelligent packaging functions and
customers’ perceptions of active packaging funation

g

e
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According to packaging functions definition by Yatal. customers are more satisfied and in addition thraciive
[4] we considered expansion of protection and domant  requirements have a clear impact on customer$asaien
function as a nature of active packaging and tipaesion increase.

of communication and convenience function as areaifi

intelligent packaging. Table 1 The comparison analysis of perceptionstefligent

The comparison analysis was based on the customer and active packaging functions in Slovakia
requirements identification by Kano model. In tieststep Packaging functions
the weight were assigned to these requirementstyEve - 5 °
identified requirement represents value 1, whichs wa é 5 Ei =
multiplied by weight according to identified categas £ S S S g
follows: must be = 3, attractive = 2, one-dimenaion 1, = g E § =
indifferent = 0, reverse = -1 [13, 14]. Based oa um of O 8 o
values, we can compare customers’ perceptionstafeac
and intelligent packaging functions and we identify Requirement | | | 0O ;
target age group for active and intelligent packgdt]. 18-30 | AP function 0 0 B N 0

Thereafter, a 3D simulation was used to figure the 1P function - - 0 1 1
Feesrcepgontof_mtsellllgeﬂ_t and active packaging fiores by Requrement = ) : ) -

pondents in Slovakia. a1.40 AP fanction =] 1 - - 3
3 Simulation of perceptions of intelligent 'Pfun_cnon - - 0 1 1

. . . Requirement A O O A -
and active pa_ckaglng f_unctlons by 4150 | AP fnction 5 1 - - 3
respondents in Slovakia 1P fonction - - 1 > 3
KANO model identified requirements of the packaging e
. . . equirement O O O O -
functions among the monitored age categories. :

The customer’s value (Table 1) was calculated as th 5160 | AP function 111 - - 2
sum of the points that have been assigned to tiediual IP function - - 1 1 2
categories of the questionnaire. The results iteicd Requirement A I [ [ -
different attitudes to intelligent and active pagikag 61+ | AP function 2 0 - - 2
according to the age. IP function - - 0 0 0

Both functions, active and also intelligent packagi [Totw 4 3 2 5

functions, report the most significant value fostamers  Notes: AP — Active packaging, IP — Intelligent pagiag
in the age of 41 to 50 years (as shown by the ¢ostomer  Source: authors' computation
value 3) followed by age categories 51 to 60 (asvshby

the total customer value 2). On the other hand, the younger ones in the agéhass
Active packaging functions are most valuable fa th40 years are are more interested in intelligenkagiag

customers in the age of 41 and older, for whomatttve  functions, they are not affected by active packggind
packaging represents attractive and one-dimensionakir functions. The functions are indifferent teemn, it
requirement. It represents those active packadtripietes involves the attributes that are not critical farstomers
that lead to fulfillment and satisfaction and ie #vent of and their pass or fail does not affect their satisbn or
non-compliance to customers’ dissatisfaction. Tighér  dissatisfaction, Figure 1.

the degree of compliance with these requirementthés
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Value

Intelligent packaging

31-40

41-50 . .
51-60 Active packaging

61+
Age

Figure 1 Simulation of perceptions of intelligemdaactive packaging functions by respondents inckia

The comparison of the value of active and intetlige
packaging functions for the customers indicates thgackaging equally. And finally, the older age catégs
differences in target groups of customer affectgdhiese rather prefer only active packaging.
functions. To sum it up, the respondents in youlagerare From the point of view of the individual functions
more oriented to the intelligent packaging. Theegation influence, the most influential are two packagingdtions
of middle-aged is interested in intelligent andatsactive — convenience and containment. The least influefdia
the respondents is the communication function, feiu

Active packaging functions
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Figure 2 3D Simulation of perceptions of intelligamd active packaging functions by respondenglavakia
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4  Conclusion [6]

The sheer importance of packaging functions i$ stil
growing and consequently, the interest of the comipa
to access to the packaging more innovative andigeea [7]
Active and intelligent packaging influence customer
decisions mainly as one-dimensional requiremet, i.[8]
those active packaging attributes that lead tadllfaként
and satisfaction and in the event of non-compliatce
customers dissatisfaction — the higher the degree [§]
compliance with these requirements, the customegs a
more satisfied. According to the innovative apphescto
the packaging can be concluded that younger resposd [10]
are more focused on the intelligent functions oé th
packaging, as they appreciate the packaging imaleeof
intelligent communicator. With increasing age of th
customers, they are more oriented on active pacgagi
functions, that provides convenience in the caejaglll]
stocking and consuming.

The results and information about the perceptions a[12]
preferences of the packaging functions by the custe
different age can be subsequently used during
communication and innovation of packaging. 3]
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