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Abstract: The research of new active and intelligent features has shown huge potential to
optimise the supply chain and enhance consumer consciousness of food utilisation. The
paper deals with the evaluation of the perception of intelligent packaging in Slovakia as
ecological innovations through the Kano model. It focuses on to analysis the perception of
different intelligent packaging features. The results indicate that customers’ awareness of
intelligent packaging is still at a very low level in Slovakia.
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1. Introduction

Companies should monitor changes in consumers’ perception when choosing their
marketing. On the other side, companies must also focus on competition and on the
new packaging technologies. Today, packaging is a marketing tool where
companies reveal the relationship to the environment and nature. For example,
companies can determine whether use limited or recycled materials (Pajtinkova-
Bartakova, Gubiniova, 2012; gupin, 2009, Palus, 2004, Loucanova et al., 2016).
Therefore, on the one hand it is important to create a good quality packaging but on
the other hand company has a responsibility how it could be re-used (e.g.
recycling) According to the main idea of the research we tried to analyze the
perception of respondents of intelligent packaging in Slovakia.

2. Literature review

The packaging can be understood as a tool or set of tools to protect the products
from a potential damage. It allows better handling, facilitates the marketing and
consumption of products (Zeman, 2005).

Two types of packaging materials are identified with a high and low-degree of
proactive behavior. The auxiliary packaging material is a part of the package which
ensures full functionality of packaging and fulfills specific packaging tasks. For
example, auxiliary packaging material involves nails, adhesives, labels, corks or
caps (Dzurova, 1997; Kacenak 1996; Zeman, 2005; Loucanova et al., 2016; Straka,
2013).

The approach to packaging materials and techniques has been changed as a result
of global changes during recent decades. At the present time the packaging has a
great potential to contribute to sustainable development. However, it is necessary
to ensure know-how on how packaging features and properties affect sustainable
development among producers, consumers and suppliers (Loucanova, et al., 2016).
Today the packagings have a lot of intelligent solutions and innovation.

Intelligent packaging is associated with the performance of smart functions with to
goal as monitoring to extend shelf life, warning about potential problems, ensuring
product safety, quality and product information (Yam et al., 2005).

The intelligent innovations are “any autonomic changes with positive impact to the
customers”. They are healthier, safer, increase the comfort of the customer and
concurrently they represent a more efficient (Louc¢anova, 2017).

In the other words the intelligent packaging is aligned with intelligent innovation.
The intelligent innovations, as well as intelligent packaging, are closely related to
sustainable development. It is mean the close connection between intelligent
innovation and eco-innovation.
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Eco-innovations decrease a total amount of emissions, health risks as well as,
energy demands. The eco-innovations utilize circular economy, renewable
resources of energy and new ecological materials (Leskova, 2009).

Therefore, The Slovak National Strategy of sustainable development mainly
supports eco-innovations as approach of sustainable development. Eco-innovations
are involved as main priorities not only in the Slovak Republic, but also in the EU,
OSN and OECD. (Green Beings, 2015; Loucanova et al., 2015).

Eco-innovations can be accepted as a tool for companies to transform
environmental constraints into opportunities of costs reduction or as a tool to get
better reputation and advantage on the market. One of the most important interest
of consumers is to promote the performance of environmental product innovations,
in effort improve the realization of the innovations (Carillo-Hermossilla et al.,
2010; Laperche, 2013; Louc¢anova et al, 2015).

3. Methodology and empirical data

The principal method of the research focused on perception of intelligent
packaging in Slovakia as ecological innovations is methodology applied by the
Kano model. The data have been analysed according to the methodology of
Chen et al. (2010), Loucanova (2016), Ducéak et al., (2006), Ullah & Tamaki
(2011) and Loucanova et al. (2015).

As Goodpasture (2003), Tomek & Vavrova (2009) and Trommsdorff & Steinhoff
(2009). Above mention authors applied the Kano model for monitoring customers’
views according to the requirements of the observed object which is elementary in
a thorough understanding of the customer's.

To implement the Kano model, we took the following steps:

1. We identify the main requirements of the consumer: the perception of intelligent
packaging, its availability, awareness, functionality, voice performance,
attractiveness of packaging, advertising, freshness indicators and price.

2. We have prepared a Kano questionnaire according to Kano model rules -
according to pre-queried customer requirements, a positive and negative question is
formulated to each single requirement. The respondents can respond within the
scope of the Likert scale.

3. We set a sample of respondents - at a confidence level of 95%, with a tolerance
error of +/- 5% of the standard deviation of 0.5. It was 384.16. It is mean 385
respondents. Research was attended by 552 respondents.

4. Evaluation of results and their interpretation - the Kano model approach
classifies individual measured variables into requirements: mandatory or must by
requirements, one-dimensional, attractive, irrelevant or questionable. Individual
categories of ecological innovation requirements are characterized by Chen et al.
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(2010), Loucanova (2016), Ducék et al., (2006), Ullah & Tamaki (2011) and
Louc¢anova et al. (2015). The categorized customer requirements are expressed as a
share in the percent. Each percentage of the identified specific category represents
a share of the identified requirements of the monitored attribute.

As the next step of analysis is a portfolio matrix that takes into account the
environmental-focused enterprise strategies, the customer perception and
satisfaction with smart innovations. The matrix is constructed based on the
customer satisfaction coefficient with that innovation. It is calculated on the basis
of the Kano model results according to the share of the individual customer
requirements as stated by Krna¢ova and Lesnikova (2012) as follows:

A+0

Satisfaction coef ficient = ———
A+0+M+I

1)
According to theory the Satisfaction coefficient represents the impact of customer
satisfaction requirements ranging from 0 to 1 (the value closer to 1, representing
the greater satisfaction of customers with the requirement).

Subsequently, the values of the satisfaction coefficient of the individual examined
parameters are assigned according to the given parameter to the groups
characterizing the nature of the green customer and the ability to distinguish the
product by this innovation. The arithmetic mean of the parameter values in each
group represents the final value of the phenomenon under investigation within the
nature of the green customer and the ability to distinguish the product by intelligent
innovation. Then the values are applied to the portfolio matrix. Based on their
location in the four quadrants, respondents adopt four environmental-oriented
enterprise policy strategies: weak green, defensive green, extreme green and
shadow green strategies (Bloom and Ginsberg, 2004).

4. Empirical results

The results summarize collected data to the Kano model and the portfolio matrix of
the intelligent packaging on the environmental-oriented businesses and customer
satisfaction. For the analyses, we apply the innovation decision-making
methodology using a customer satisfaction rating with the assumed innovation,
calculated on the basis of the Kano model results. The individual parameters
examined within the Kano model were divided into two groups that characterize
the nature of the green consumer and the ability to distinguish the product from
competing products. Satisfaction coefficients and strategic decision-making groups
are presented in table 2 for the nature of the green consumer and the ability to
distinguish the product.
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Table 2 The Kano model values and environmental focus groups

Monitored parameters Ide_ntlfled Percentage Coef_f|C|er!ts of
requirements satisfaction
Concept of intelligent packaging attractive 31.03 0.4578
Availability indifferent 52.41 0.0868
Awareness reverse 44.46 0.1033
Functionality indifferent 59.84 0.1532
The nature of the green consumer 0.2002
Voice performance indifferent 55.41 0.1010
Attractiveness of packaging indifferent 50.20 0.2464
Advertisement indifferent 49.54 0.1801
Freshness indicators guestionable 35.59 0.4123
Price indifferent 45.11 0.0790
The ability to distinguish the product 0.2037

Source: authors' computation

On the basis of the coefficients we can find that customers are satisfied with the
concept of intelligent packaging, but the other monitored parameters reach quite
low values. After applying the values to the portfolio matrix and based on their
location in the four quadrants, the results shows the impact of intelligent
innovations (focusing on intelligent packaging) on customer satisfaction with smart
innovations, and their perception as weak green, see figure 1.
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Figure 1 Portfolio matrix of the intelligent innovation (packaging) on strategic
environmental-oriented businesses and customer satisfaction
Source: authors' computation

With this strategy (see Figure 1), businesses are trying to be environmentally and
socially responsible, but they are not aimed at promoting and marketing these
environmental initiatives. These businesses are more interested in cost-cutting and
efficiency-enhancing innovations through environmental initiatives and thus
striving to achieve a competitive advantage resulting from low costs. The segment
of green consumers is not looking for a segment that would bring them high
profits. Such businesses are concerned that if their products were considered green,
they would require a higher standard. These standard companies are not being able
to implement. The companies are also worried that they will not be able to
differentiate themselves from their competitors. Therefore, they prefer do not make
their environmental initiatives public. This attitude can also be applied to
customers. Within the given issue of intelligent innovation focusing on intelligent
packaging, the results confirm them as well as companies, trying to be
environmentally responsible. On the other hand, they haven’t enough information
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and the main factor in their decision making is still price.

New innovations provide businesses with new competitive advantages. But not
every company can use it for their benefit, mainly because of the acceptance by
customers. In general, the conclusions of the analysis can be justified by the fact
that younger age groups are focused on intelligent packaging performance. As Yam
et al. (2005) describe that the packaging systems are capable of performing
intelligent functions to facilitate decision making, increase security, improve
quality, provide information and warn of possible problems. The customers also
decide to a great extent on the attractiveness of the packaging, which represents the
first customer contact with the product. As Helus (2015) and Kopani¢ova -
Klepochova (2016) stated it is a mental accelerator that facilitates cognitive
processes in purchasing decisions. This is to automate the instructions for a certain
situation or to intuitively simplify the decision when choosing from multiple
options. The people decide according to the first impression of the innovation. That
is the fact that companies need to accept and use to as an advantage.

As the results of this research show, notably in terms of awareness about smart
innovations, there is great potential to reach out to customers for whom intelligent
innovations are attractive. In this case the intelligent innovation products are an
instrument of competitiveness at the market. The research presented on the basis of
these analyzes provides both theoretical and practical information for innovators in
the area of intelligent innovation issues specifically focused on active and
intelligent packaging. The acquisition of theoretical knowledge can then lead to
their real implementation in practice and help to increasing the performance of
enterprises in their investment decisions in the context of innovation and
environmental processes, as stated by several authors Ipate et al. (2015),
Loucanova (2018) and other.

5. Conclusions

The intelligent innovations represent any autonomic change with positive impact to
the customers. They increase the comfort of the customers and concurrently
they represent more efficient, more economical, healthier and safer solution. This
term is not so usual in Slovakia; however intelligent innovations are present on the
market. For intelligent innovation assessment, we focused on intelligent
packaging, the occurrence of which we have mostly noticed on the market.
Research has clearly confirmed that customer awareness of intelligent innovations
in Slovakia are still at a very low level and they are a weak in the green strategy.
Customers do not recognize their individual parameters or identify them.
Therefore, they do not positively evaluate their features. By increasing awareness
of intelligent innovations, customers ‘ability to evaluate their positives can be
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further improved. In the future, they have the potential to represent a competitive
advantage for products to meet customers' needs and to increase their satisfaction.
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