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Abstract

This paper offers companies a young generation’s perspective on a product that aligns with the
current understanding of sustainability - reusable water bottles. With this perspective,
companies can increase their competitiveness. A questionnaire survey gathered opinions on
sustainability from 639 respondents, addressing both sustainable consumption and related
sustainable production. The questions asked were organized in three blocks: on the issue of
environmental preferences, the motivation to buy reusable bottles, and the importance of bottle
characteristics. The survey results showed that 85% of the respondents support such a product.
The results provide detailed information on preferred product characteristics such as bottle
weight, bottle volume, material used, bottle design. According to the views expressed on
sustainability issues and the evaluation of the features of the product offered, and using k-means
cluster analysis, four segments of young generation consumers in the reusable bottle market
were created: “environmental enthusiasts”, “sustainability sceptics”, “responsible for the
future” and “environmental and quality protectors.” This arrangement makes it easier for
manufacturers to target effectively. For all segments, there is only a slight concern about current
technological developments, which may be a sign of confidence in the development of scientific
and technological knowledge and an impetus for strategic decisions by manufacturers. The
findings highlight the importance of educating consumers on sustainable consumption and
production. Effectively communicating the product to consumers can create a competitive
advantage in the marketplace.
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1 INTRODUCTION

Using the example of one of the many reusable everyday products, reusable drinking bottles,
we illustrate the complex process of sustainable development of a society determined by both
sustainable production and sustainable consumption. Caring for the environment and the pursuit
of sustainability are of interest to many scientific disciplines today (Pezzullo, 2024; Sumitro &
Fatchur, 2023). This is expected, as the journey from a product’s conception, through its
development and production, to its consumption and disposal, is energy, material, and
financially intensive. The behavior of responsible individuals - both producers and consumers
- is crucial for sustainable development; producers because of the supply of products on the
market, and consumers because of demand. For both groups, it is important whether individuals
exhibit environmental awareness and environmentally friendly behavior (Lubowiecki-Vikuk et
al., 2021).
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Achieving sustainability on Earth requires changes in human behavior. Human behavior and
human perceptions of the current problems of sustainability are crucial. Whether the well-being
of the individual is linked to the well-being of society as a whole is also decisive. Sustainable
development, a corresponding lifestyle that takes the future into account, is not new to human
thinking. It is to a certain extent a self-evident approach, yet the subject has become a global
issue. With each instance of overexploitation of natural resources in an era of developed and
economically successful societies, we are robbing our future generations (Shannon et al., 2020).
The basis of sustainable development and environmental policy is the knowledge that the
environment is everything that creates the natural conditions for the existence of organisms,
including humans, not only in the present but also in the future. Its components are mainly air,
water, rocks, soil, organisms, ecosystems, and energy. The importance of water for life, and its
connection to the origin of life on Earth, and not only on Earth, is discussed by Westall and
Brack (2018). The first significant impulse to reflect on human behavior towards life on Earth,
and the impetus for the emergence of various environmental movements, was the 1973
publication of The Limits to Growth. This book became both an impulse and an opportunity for
a certain rethinking of industrialization and technological control of nature. The book’s
publication initiated a process that has matured into today’s quest for sustainable societal
development (Robinson, 1973).

Sustainable consumption is based on a decision-making process during which the consumer
takes into account social responsibility in addition to individual needs. This can be observed
predominantly in consumers of the younger generation (Francis & Sarangi, 2022; Kilig et al.,
2021; Orea-Giner & Fusté-Forné, 2023). Therefore, it is important to know what characteristics
products should have to align with sustainability for the young generation. It is essential not
only to offer such a product on the market but also to provide sufficient information about it. It
can be assumed that having such a product on the market, especially for the young generation,
brings more interest from the consumer and a competitive advantage for the producer.
Understanding consumption behavior is also important for both groups in the market so that
effective interventions can be made toward sustainable development or the education process
can be directed towards sustainability through appropriate methods (Patumtaewapibal &
Boonyasiriwat, 2020; Vesela et al., 2023). Sustainability has become part of the corporate
economy and is a tool to streamline corporate strategies to make the company more competitive
(Barraco, 2024).

Recognizing the importance of sustainability, this paper will first explore the individual’s
sustainable behavior, environmental preferences, current technological advances, and more.
Then, the focus will turn towards the consumer’s behavior in offering a sustainable product,
specifically a reusable water bottle. This will involve identifying the features of the product
offered, especially those that are important to the consumer and that will most significantly
influence their decision to purchase and use. The expressed attractiveness and recognized
characteristics are useful for the manufacturer, as the product may be of interest not only
because of its desired characteristics but also because the product is perceived by the consumer
as a sustainable product. This fact may give the producer a competitive advantage. For this
reason, we segment consumers according to environmental preferences, motivation to purchase
reusable bottles, and preferences regarding their properties. The segments generated using k-
means cluster analysis then allow manufacturers to better target their offerings and thus increase
their competitiveness.
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2 THEORETICAL BACKGROUND

There is a growing urgency in society to intervene in the current consumerist lifestyle and
patterns of consumption behavior. There is a call for a responsible and balanced lifestyle for
both the individual and for society as a whole. How consumers behave and take responsibility
for themselves and others, and whether this responsibility is part of their lifestyle, is crucial.
Consumers’ lifestyles influence their attitudes toward the environment and responsible
consumption (Aschemann-Witzel et al., 2021). By adopting such a lifestyle, consumers can
become part of the so-called green economy (Binder & Blankenberg, 2017). Consumer
preferences have given rise to so-called green marketing, which involves marketing tools and
activities designed to address environmental issues and promote sustainable consumption and
green purchasing behavior. It has become an important marketing tool for communicating green
product and service innovations, ultimately creating consumer confidence in green products
(Prieto-Sandoval et al., 2022). Thus, green marketing is an essential tool to build corporate
image, positively influencing consumers’ purchasing decisions and thus making companies
more competitive (Barraco, 2024).

Lifestyle and sustainable consumption are positively related to life satisfaction, subjective
psychological well-being, and individual health. Increased awareness of health, the need to
build immunity, and mental well-being, lead to a greater focus on nutrition. Many consumers
are switching to healthier eating habits both at home and in restaurants. Springmann et al.
(2020) suggest that promoting sustainable and healthy eating behaviors such as sustainable and
healthy eating patterns or consumer food purchasing and disposal can reduce health and
environmental burdens. The shift towards healthier lifestyles should continue as people realize
its importance (Puttaiah et al., 2020). In terms of sustainable consumer behavior, their
sustainable and healthy eating habits such as food selection, consumption and disposal, food
preparation and the packaging used to store food are essential. Food and its production,
consumption, and disposal are the main causes of large amounts of freshwater consumption,
land use, and greenhouse gas emissions (Kawasaki et al., 2023). The most important role in the
process of sustainable development is given to the consumer’s behavior. Closely related to this
is the importance of the value hierarchy and interpersonal relationships in society. Howell
(2013) identifies the link between the current lifestyle change and the culture of consumption.
Especially in countries with developed economies, consumption is not perceived as the
satisfaction of a need or lack but is increasingly coming to be seen as a factor that reflects moral
motives, personal attitudes, and values. Research by Binder and Blankenberg (2017) has shown
that lifestyle and sustainable consumption are positively related to personal satisfaction and
subjective well-being. Increases in life satisfaction tend to be caused by self-assessment, i.e.,
one’s evaluation of how one treats one’s health, one’s environment, one’s relationships with
other people, society, and the environment. Thus, there may be a difference between self-image
and actual behavior, and a difference between intentions and actual actions. Puntiroli et al.
(2022) looked at the temporal consistency of sustainable consumer behavior, and whether
current sustainable consumer behavior will encourage the same behavior in the future.

Consumers should change their behavioral patterns towards increased use of reusable
containers (Ertz et al., 2017). The decision to use reusable bottles depends not only on external
but also on internal factors. The consumption of bottled water is still high, costing more energy
and burdening the environment (Doria, 2006; Qian, 2018). This trend persists even in countries
where water quality is good. According to Doria (2006), taste and water quality concerns are
the main barriers.
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The best chance to achieve sustainable development is through a change in value orientation.
This includes not only shifts in consumer behavior but also fundamental transformations in
business strategies. Companies increasingly recognize sustainability as a critical source of
competitive advantage, embedding it into their core processes to align economic success with
social and environmental goals. Such strategies often involve collaborations across industries,
emphasizing cooperative over competitive advantage to address global challenges effectively
(Tarnovskaya, 2023). In the product offer to satisfy the needs of the individual, it is necessary
to focus on nature-friendly products. Each product has certain characteristics which are typical,
and which are decisive for satisfying human needs.

The materials used to manufacture the product predetermine the product’s characteristics that
are decisive for the consumer and their purchase. Several other non-utilitarian properties such
as ease of maintenance, price, durability, lightweight, pleasant to the touch, etc., are derived
from the material used in the product, which is crucial for the customer including their attitude
towards sustainable development (Patumtaewapibal & Boonyasiriwat, 2020). Closely related
to this attitude is the consumer perception of reusable products (Ertz et al., 2017). Reusable
products are not at the end of the life cycle but at the beginning (Numata & Managi, 2012). This
makes them a critical strategy for reducing waste, conserving natural resources, and maintaining
quality of life. Moreover, this method is more efficient than recycling (Ertz et al., 2017;
Meherishi et al., 2019). Just as the need to protect the environment has recently come into focus,
research has also focused on the phenomenon of reuse as a socially desirable product feature
and consumer trend (Cochrane, 2018). This raises the research question of whether the use of
reusable bottles reduces the volume of disposable bottle consumption by an individual, and
thus, whether the use of reusable bottles reduces the amount of waste.

Corporate social responsibility can be reinforced through consumer social responsibility.
Economic issues and product quality still tend to drive consumer choice, and therefore it is
important to convince consumers of environmental aspects (Vitell, 2015). Consumers may also
have a different view of sustainable products than conventional ones. They perceive certain
stereotypes about them, and therefore it is important to increase education and awareness.
Moreover, providing explicit information counteracts the reliance on lay theories and opinions
(Lin & Chang, 2012). Barriers then may include not only lack of awareness, negative
perceptions, mistrust, high cost, and low availability. Manufacturers or marketers should label
and promote the effectiveness and sustainability of such products (Lin & Chang, 2012).
Therefore, from the perspective of the company and its competitiveness, it is important to
communicate these aspects. Moreover, consumer competence regarding sustainability can
stimulate sustainable consumption (Kietczewski et al., 2017). Furthermore, sustainability
reporting leads to higher brand equity (Loh & Tan, 2020), but this effect only becomes apparent
after a few years. This may be the reason why companies do not focus so much on sustainability
(Loh & Tan, 2020).

A number of studies have addressed the issue of reusable products (Ertz et al., 2017; Qian,
2018). Some studies suggest gender differences in behavior. According to a study by Saylor et
al. (2011), women drink more bottled water than men. In a study by Qian (2018), women drink
more bottled water than men in some regions. Women in this study give the most importance
to taste and personal and family habits when evaluating their choice of drinking water. Safety,
hygiene, convenience and availability were identified as important factors for the preference of
a particular type of water, while price, taste, and personal and family habits were also ranked
highly (Qian, 2018). In terms of consumption behavior, family habits and attitudes appear to be
important (Veseld et al., 2023). Patumtaewapibal and Boonyasiriwat (2020) found that
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attitudes, subjective norms, and perceived control influence purchase intention whether to
consume bottled or tap water. Health consciousness had no effect.

The essence of the reusable bottle product is the packaging. The product, as well as its
packaging, must reflect not only the environmental but also the social and economic dimensions
of sustainable development (Purvis et al., 2019). The essence of the packaging concept is to
ensure the protection of the product and easy and safe handling of the product, but it must also
provide information understandably and credibly, reduce resource consumption and waste
generation, extend the life cycle of the product by reusing it, or ensure the recyclability of
packaging waste at the end of its life cycle. The problem of recyclability starts with the
consumer and their decision about whether the material is included in the recycling process or
is discarded and ends up in landfills or incinerators. A step towards more recycling is increased
consumer awareness of marine litter and the state of ecosystems (Genovese et al., 2023; Olatayo
etal., 2021). Last but not least, packaging must respect design and affordability. These defining
characteristics for the packaging manufacturer are complemented by the special characteristics
of the product: the material used to contain the natural product, its volume, weight, design, price
and a range of other characteristics that create a level of satisfaction and suitability for the
consumer.

Manufacturers respect such requirements and may differ in other special features. Using the
example of a reusable water bottle, the packaging is made of materials that can be divided into
4 groups: metal, polymer, glass, and silicone (Transparency Market Research, 2017). Metal
bottles are mostly made of stainless steel, while polymers known as plastics can be divided into
hard plastics - Tritan™ and soft types of plastics - non- Tritan™. The materials used are
evaluated according to how they meet the requirements to create a sterile environment,
guaranteeing the quality of the goods and health safety throughout the marketability period,
while complying with the established conditions for storage and transport. Glass is one such
packaging that meets these characteristics. Glass is a food and beverage packaging material that
is not subject to registration under REACH (Registration, Evaluation, Authorisation and
Restriction of Chemicals). This E.U. regulation requires manufacturers to register all other
materials and substances that may have harmful effects on human health. A commonly used
material is plastic - the PET bottle, which offers some more convenient properties for
consumers but falls short in terms of quality and health. A special characteristic of plastic water
packaging is the monitoring of the release or non-release of the substance BPA (Bisphenol A).
This is a chemical the use of which is widespread in many consumer product packaging
materials (Brenz et al., 2020; Holmes et al., 2021). However, this substance has harmful effects
on the hormonal system and human development (Cooper et al., 2011). Each packaging
material should be evaluated this way. Currently, the most widely used packaging material for
liquids is Tritan™, a new-generation copolyester obtained by modifying polyester itself, which
has a number of advantages. It is BPA-free and retains its clear appearance, strength,
mechanical resistance, chemical stability, no aftertaste, freshness, and heat resistance.
Therefore, Tritan™ products can be found in healthcare, household goods, baby supplies, and
packaging, and also in outdoor, hiking, or military equipment (Holmes et al., 2021; Cavalcanti
et al., 2020).

3 RESEARCH OBJECTIVE, METHODOLOGY AND DATA

Sustainability is a concept that is of interest to society as a whole. Sustainability has two parts
- consumption and production. It is this interplay between the two parts of sustainability that
has become our focus. Therefore, this paper deals with the consumption habits that influence
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the preference to use a reusable bottle product, and what features of a reusable bottle are
important for younger consumers.

To do so, it is necessary to find out whether the consumer of the young generation approaches
the issue of sustainable consumption responsibly already when forming the intention to
purchase or just satisfies their needs in the most convenient way possible. Does the use of such
a product lead to a more sustainable consumption and therefore to a decrease in the use of
disposable bottles? To answer this, we set a research question:

RQ1: Is there a relationship between the frequency of reusable bottle use and the amount of
disposable bottles consumed? That is: the more frequently consumers use a reusable bottle,
the more the consumption of disposable bottles decreases.

When studying the reusable bottle market, the consumer’s gender should also be taken into
account. Is there a difference in consumption behavior between the sexes? To answer this, we
set a research question:

RQ2: Is there a gender difference in ownership and frequency of reusable bottle use?

Furthermore, which product features of the reusable bottle are preferred by the young consumer
when purchasing? What role does design play in terms of attractiveness and interest in
purchase? What relevant information for the perception of the sustainability process do they
expect from the manufacturer? These questions can help manufacturers achieve a competitive
advantage in the market if a product respecting sustainability meets these expectations.
Manufacturers and retailers can also find a competitive advantage in better targeting their offer.
Knowing the market segments can help. Therefore, we further segment consumers according
to environmental preferences, purchase motivations, and preferences for reusable bottles.

Primary data on the opinions and behavior of the young generation respondents regarding the
reusable bottle, what properties of the bottle consumers prefer and what attitude they have
towards environmental issues are obtained through a questionnaire survey. The sample consists
of 639 respondents, and its socio-demographic structure (i.e., age, education, economic activity,
and size of the municipality of residence) is presented in Table 1. Respondents are selected by
random sampling. The questionnaire was distributed online using the umbrela application
(https://umbrela.mendelu.cz/), the questionnaire system of Mendel University in Brno.

Tab. 1: Characteristics of the research sample. Source: Umbrela, own processing.

Znak n Di
Gender Female 376 58.84
Male 263 41.16
Age 18 -24 521 81.53
25-34 118 18.47
Education Primary 11 1.72
Secondary 468 73.24
Higher 160 25.04
Size of municipality to 1,999 inhabitants 151 23.63
from 2,000 to 19,999 inhabitants 159 24.88
from 20,000 to 99,999 inhabitants 124 19.41
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100,000 and more inhabitants 205 32.08
Economic activity Employee 134 20.97
Business 25 391
Student 473 74.02
Unemployed 7 1.10

In the survey, the content questions are divided into 4 sections: a) consumer behavior issues
(motives for using reusable bottles, importance of individual properties); b) sustainability and
environmental preferences; ¢) evaluation of the attractiveness of specific bottles; and d) socio-
demographic issues. The questions in section (a) concern the frequency of use of reusable
bottles, whether they own them, the negatives of using them, and questions on preferences for
particular properties of the packaging of reusable bottles. The properties that are evaluated and
that are desired for a reusable bottle are good quality, affordable price, design, brand, ease of
cleaning, resistance to liquid leakage, BPA free, dishwasher safe, water filter, liquid quantity
indicator, lightweight, and eco-friendly material.

Descriptive statistics are used to process the results of the survey, and Pearson's y2 test is used
to test the hypotheses. Cluster analysis is applied to create segments of individuals with similar
behaviors and similar views on water bottle reuse. Cluster analysis classifies objects, in this
case, respondents (consumers), based on their opinions on content variables in order to organize
them into a certain number of clusters (segments). The segments serve for better targeting for
producers and marketers. In the investigation carried out, 31 variables from 3 areas entered the
cluster analysis: (1) environmental preferences; (2) motivation to buy reusable bottles; and (3)
importance of the characteristics of reusable bottles. Area (1) of environmental preferences is
assessed using a 4-point Likert scale for the following 15 statements (variables): (a) Current
technological developments and related changes worry me. (b) I prefer to invest my money in
experiences rather than material things. (c) Humans are the most important objects in the
universe. (d) Humans should only obey rational laws. (¢) I have no problem adapting to new
situations. (f) Scientific and technological progress will solve our environmental problems. (g)
I believe that the importance of the family is declining in today’s society. (h) I feel a
responsibility to protect the environment for future generations. (i) I believe that my behavior
does not affect the environment. (j) I believe that the eco-friendly products I purchase are indeed
environmentally friendly. (k) When buying a new product, the price is more important to me
than the eco-friendly properties of the product. (1) When buying a new product, quality is more
important to me than the eco-friendly properties of the product. (m) I admire people who use
eco-friendly products. (n) Buying eco-friendly products is a sign of higher social class. (0) [ am
proud when other people see that I use eco-friendly products.

Area (2) of motives to buy is assessed using a 10-point scale for the following 4 variables:
These bottles are trendy and look good; These bottles help reduce plastic waste; These bottles
are practical, as I can use them on different occasions (sport, work, school, ...); These bottles
save me money. Area (3) on the importance of the characteristics of reusable bottles is rated on
a 10-point scale and refers to the following 12 variables: good quality, affordable price, design,
brand, ease of cleaning, resistance to liquid leakage, BPA free, dishwasher safe, water filter,
liquid quantity indicator, lightweight, eco-friendly material. The cluster analysis enters the data
in the original variables, however, for clarity and comparability, the resulting table is converted
to the same 10-point scale. The question on purchase motivation is not mandatory, so only 581
responses enter the final analysis. The k-means clustering algorithm is used. This is suitable for
data sets of hundreds of objects and larger. First, initial clusters are created and for each one,
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the centroid, or vector of average values of each variable, is calculated. The objects are then
assigned to the cluster whose centroid is closest to their values. The k-means algorithm
minimizes the following function (Greene, 2018):

k n
fxp = Zzuih”xi —xpll* (1)
h=1i=1

where elements u;, € {0,1} indicate whether the i-th object is (value 1) or not (value 0)
assigned to the h-th cluster, and is a vector of average values of the h-th cluster. The following
must be satisfied:

k

n
Zuihzlforizl,z,...,n and Zuih>0forh=1,2,...,k. 2)
h=1 i=1

The questions on the attractiveness rating of individual bottles answer the question of the
importance of individual bottle characteristics, including design properties, which are important
not only for the young generation consumer but also for the producer, as the attractiveness
shown is also associated with the purchase decision. For this reason, 2 versions of the
questionnaire are distributed. 335 respondents rate the attractiveness and purchase interest on a
5-point scale of the bottle based on the visual properties of the bottle including price. A further
335 respondents rate the attractiveness of the bottle based on the visuals only and are asked
how much they are willing to pay for the bottle in addition to the attractiveness rating. The
ranges are up to 99 CZK; 100-249 CZK; 250-499 CZK; 500-749 CZK; 750 CZK or more.
Attractiveness and purchase interest are then transformed into averages. The willingness to pay
for a bottle is then tabulated in intervals in the table in the relative frequency of responses. The
visuals of each bottle are shown in Fig. 1.
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Fig. 1: Design and visualization of bottles.
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4 RESULTS
4.1 Consumer behavior to reusable water bottles

From the questionnaire survey of n = 639 respondents, 541 respondents (84.66%) answered yes
to the basic question of whether they own and prefer a reusable water bottle, and only 98
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(15.34%) either do not own or do not use a reusable water bottle. Those who do use a bottle
prefer a 500 ml or 750 ml bottle. When asked how often they use the bottle, 70% of the
respondents said they use it several times a week, with over 30% even using it daily; see Fig.
2. This is therefore a product with frequent use, which can be used as an example of a reusable
product suitable for understanding consumer behavior about the environment.

35,00
30,69
30,00
=%, 25,00
g 20,66
§ 20,00 19,16
o
=
—
© 15,00
5 10,33 11,08
'Qc:) 10,00
5,00
0,00
Daily 4 to 6 times per 1 to 3 times per 1 to 3 times per Less than once
week week month a month

Fig. 2: Frequency of use of reusable bottles (n=614, optional question).
Source: Umbrela, own processing.

Another important finding that emerged from the survey was the change in the amount of
disposable bottles consumed when purchasing a reusable bottle. The purchase of a reusable
bottle shows a positive trend, as 61% of respondents (n=593) answered that the consumption
of disposable bottles decreased after the purchase of a reusable bottle. 25% of respondents said
that their consumption of disposable bottles remained the same, and 2.39% answered that it
increased.

Respondents’ answers also provided information on barriers to reusable bottle use. Fig. 3 shows
that the biggest disadvantages of the bottle are the difficulty of cleaning, high weight for some
respondents, and the facts associated with handling (not leaking, not forgetting it, etc.). This
information is particularly valuable to reusable bottle manufacturers when making decisions on
bottle properties and design, the implementation of which can be essential for market success.
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Fig. 3: Barriers to using reusable bottles (n=639). Source: Umbrela, own processing.

Based on the research questions RQ1 and RQ2, the following hypotheses were established:

HO1: The frequency of reusable bottle use does not affect the consumption of disposable
bottles.

HO2: There is no gender difference in the ownership of reusable bottles.
HO3: There is no gender difference in the frequency of reusable bottle use.

Based on the Pearson %2 test results, we reject the null hypothesis in all cases and accept the
alternative hypothesis. The results of all Pearson %2 tests are shown in Tab. 2.

Tab. 2: Results of established hypotheses. Source: Statistica software, own processing.

Hypothesis  Pearsony’> df  p-value Coefficient
. Kendall. tau ¢ =
HO1 115,453 df=8 <0,001 0,294
HO02 19,245 df=1 <0,001 Phi=0,173
HO3 17,088  df=4 0,002  Cramér's V=0,171

Tab. 3: Contingency table of frequency of use of reusable bottles dependent on change in
consumption of disposable bottles. Source: Statistica software, own processing.

Frequency of Change in consumption of disposable bottles
use of reusable Sum
bottles I use less Stayed the same I use more
Daily 161 26 5 192
4x to 6x per week 107 23 2 132
1x to 3x per week 85 32 3 120
1x to 3x per month 25 37 2 64
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Tab. 2 shows that HOI was rejected, and the frequency of use of reusable bottles affects the
consumption of disposable bottles. The contingency table (Tab. 3) also shows that the frequency
of use of reusable bottles reduces the consumption of disposable bottles, i.e., buying a reusable
bottle and using it significantly reduces the consumption of disposable bottles. This is a
sufficient argument to support a change in the distribution and handling of PET bottles.
Furthermore, in Tab. 2, there was a significant gender difference in ownership and frequency
of use of the reusable bottle. Despite the verified significance between the variables, the value
of the correlation coefficients indicates only a low level of dependence.

4.2 Properties of reusable bottles and consumer preferences

For manufacturers, it is also important to know how respondents who use the bottle rated and
expressed their opinions on the importance of the different characteristics of the reusable bottle

(Fig. 4).
10,00 9.15
< 900 862 %
7,77 .
S 8,00 7,21 7,31
g 6,75
g 700 6,10
S ’ 5,78
£ 6,00 2
g 4,82
<= 5,00 4,50 ™
s > 4,01
o 4,00
5
= 3,00
&
g 2,00
>
Z 100
0,00
*gd &\e@ O &@5 '-\\:Q\QO & K@@ %qg@‘ \»@* (s\o* .\35\& '&\‘1}
ARV RS SR S S A
SO MY F ¥ ¢SS
600 & S & & Q = \')\Qo S
S y > S & S
kot e Q b@} S
o & <
ngo\ v

Fig. 4: Perceived importance of individual properties of reusable bottles (n = 639). Source:
Umbrela, own processing.

The respondents’ answers and their experience with using the bottles show that the most
important characteristic is resistance to liquid leakage, followed by good quality, ease of
cleaning, affordable price, and lightweight; only then, in order of importance, do properties
related to health or sustainability appear (the use of eco-friendly material for its production and
BPA-free material).

Considering the aim of the paper and the understanding of how the two main components, i.e.,
sustainability and healthy lifestyle, affect purchasing behavior, it was important to know how
the consumer perceives the material used to make the bottle. The characteristics that the bottle
should fulfill were specified in the methodology of the paper. In the investigation, the most
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preferred material used is Tritan™ hard plastic, followed by glass. These two materials, with
an overall preference of about 70% of the respondents, show a general awareness of the
suitability of Tritan™, supported by its common use in the healthcare sector. The other three

materials - stainless steel, aluminum and polypropylene plastic - are preferred by smaller
percentages. See Fig. 5.

This information is a sufficient argument for bottled mineral water producers to change their

bottling strategy, e.g., the already discussed and forthcoming use of returnable bottles or the
use of other materials.
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Fig. 5: Preferred material (n=639). Source: Umbrela, own processing.

4.3 Design of reusable bottles

We took note of the fact that rational decision-making about buying a product is sometimes
accompanied by an emotional influence, and therefore the respondents were offered
visualizations of individual bottle brands to evaluate their aesthetics, design, and provide
comments. How they rated the attractiveness of the bottles when visualized, along with the
associated interest in purchasing them, is shown in Tab. 3. In the table, all values greater than
4 for attractiveness, greater than 3 for interest in buying, and all relative frequencies for price
greater than 40 % are in bold. For better orientation, the relative frequency is further colored by
conditional formatting (the higher the value, the lighter).

The visualization therefore provided further insights for evaluating the different bottle brands
and how they compete with each other. The evaluation included finding out for which brand
attractiveness is a decisive factor for purchase. An example of this is the Equa Plain Grey brand,
which demonstrated the highest attractiveness rating and also the highest purchase interest.
How attractiveness is associated with bottle price can be seen in Tab. 3, and it shows that the
attractive brand is the brand that consumers are both willing to buy and most willing to pay for.
It is also evident from Fig. 6 that the attractiveness of the bottle coincides with the evaluation
of all other attributes. The only exceptions were 2 brands where the influence of other attributes
significantly outweighed attractiveness (CIKCAK and Naigene Wide Mouth) and 1 brand
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where attractiveness strongly outweighed the importance of other attributes, namely, Nalgene
Oasis. For the producers, these results showed that one of the observed attributes - design -
plays an important role and holds a certain position for the attractiveness of the brand, the
associated interest in buying it, and a certain willingness to pay a higher price. It appears that
consumers are willing to pay a maximum of 500 CZK. The more attractive the bottle is, the
more interest in buying it, albeit to a certain limit.

Tab. 4: The attractiveness of individual bottles. Source: Umbrela, own processing.

With properties No properties
Interested in
Bottle Attractiveness buying Attractiveness Price (ni)
100- 250- 500-

X SD X SD X SD to 99 249 499 749 > 750
Drinkit CIKCAK 4.56 1.59 3.20 1.65 371 1.63 20.88  46.76  25.59 4.71 0.29
Baagl Bio bottle 231 137 210 1.45 233 1.39 64.71 27.65 5.29 0.59 0.00
DM Profissimo 4.20 1.58 3.88 1.74 3.96 1.46 21.76  54.71 19.12 1.76 0.88
Crivit 233 1.56 1.78 1.26 2.54 1.62 50.29  38.82 7.35 1.18 0.59
Equa Active Mint 4.75 1.60 377 175 4.53 1.69 1029 3647 4235 8.24 0.88
Equa Plain Grey 4.90 1.44 431 1.67 4.79 1.43 11.47 40.88 36.76 7.06 2.06
GSI Infinity Dukjug 248 1.60 292 1.63 238 153 49.41 3559 1147 1.76 0.00
IKEA 365+ 3.07 1.62 2.97 175 2.92 1.54 61.47  30.88 5.00 0.88 0.00
Ikea SOMMAR 2019 2.99 1.65 235 1.59 287 155 50.00 35.88 9.41 2.35 0.59
Ikea FJARMA 272 1.48 2.30 1.49 2.80 1.38 4559 4059 11.76 0.29 0.00
Ikea UPPLADDA 283 1.61 248 1.62 3.04 1.56 31.76 4294  20.29 2.65 0.59
Lifefactory 3.68 1.58 291 1.53 334 1.46 28.53 49.12  18.82 1.76 0.00
LifeStraw GO 383 1.67 291 171 4.07 1.52 1559 4147 33.32 6.47 0.88
Tritan Bottle 330 1.53 283 1.52 3.45 1.57 3412 4235 1853 2.65 0.59
Knight 4.87 1.55 3.99 174 4.67 1.66 19.41 3529 3206 10.29 1.18
Mepal Ellipse 4.10 1.56 3.34 1.62 371 1.40 25.00  49.12  22.65 1.47 0.00
Monbento Positive M black 435 1.72 3.52 1.79 4.28 1.78 18.53 3529 3529 7.06 2.06
Nalgene Oasis 1.73 1.28 1.55 116 217 1.34 61.76 26.76 9.12 0.59 0.00
Retap 05 355 1.74 3.04 1.85 3.20 1.63 3794 4235 1529 2.06 0.59
Nalgene N-Gen 2.99 1.51 273 1.56 257 123 49.41 40.29 7.65 0.88 0.00
Bopp Sport 321 1.90 236 1.59 292 1.78 3794 3794 17.94 3.53 0.88
Nalgene Wide Mouth 239 1.56 2.09 1.48 1.78 1.26 78.24 17.06 2.65 0.29 0.00
Logovka 219 132 201 1.39 233 135 65.00  26.18 5.88 0.88 0.29
Sigg Viva 353 1.63 283 1.61 3.47 153 25.88 50.00 19.71 1.76 0.88

https://doi.org/10.7441/j0c.2024.04.07 141



= Journal of Competitiveness

6,00
£ 5,00
-
4,00
£ 3,00
&
& 2,00
2
< 1,00 I
0,00
LSS ED N B SN S O ey RIS gV R
&Q’o“e & @\ﬁ\\-&@o&@b @'Qx?gy\ VQQ@%‘”&Q@ 5’0\ ‘9\\%&\\1\& Tt 2 o 0\0‘?004%"04\
% & < y
L FESEFTISFEE Fee S FHSE VS
& o D o & D& O O A > o
O ({)0\3 <> \\Q %0 A \&‘b QS ~ &
6% zjb $ xO ‘.L‘\QO
\d & <
X

m With properties No properties
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4.4 Segments of young consumers in the reusable bottle market

The application of cluster analysis has contributed to a deeper understanding of the
sustainability behaviors of the younger generation of consumers, helping to identify consumer
segments with similar behavior and consensus in the reusable bottle market.

Tab. 5: Characteristics of individual clusters (n = 581). Source: Statistica software, own
processing.

Cluster 1 Cluster 2 Cluster 3 Cluster 4
(n=156) (n=112) (n=149) (n=164)

Enviromental preference
(1)(a) Current technological developments are of concern to me.

5.82 5.60 6.21 6.45
(1)(b) I invest in experiences rather than material things.

7.60 6.56 7.50 7.24
(1)(c) Humans are the most important objects in the universe.

5.42 5.78 5.07 5.90
(1)(d) Humans should follow only rational laws.

6.27 5.80 6.29 6.43
1)(e) I h: bl dapting t ituations.
(1)(e) I have no problem adapting to new situations 729 6.96 755 735
1)(f) Sci d technological ill sol i tal problems.
(1)() Science and technological progress will solve our environmental problems 6.12 6.0 6.19 637
1)(g) I believe that the import f the family is declining.
(1)(g) I believe that the importance of the family is declining 6.75 6.61 701 6.60
(1)(h) I feel a responsibility to protect the environment for future generations.

8.13 6.74 8.36 7.99
(1)(@) I believe that my behavior does not affect the environment.

4.01 5.22 4.11 4.68
1)(j) Eco-friend! ducts, i tally friendly.
(1)() Eco-friendly products, are environmentally friendly .34 6.38 753 738
1)(k) Price i important than th: -friendl rties of th duct.
(1)(k) Price is more important than the eco-friendly properties of the produc 6.54 6.94 584 643
(1 lity i i tant than th -friendl rties of th duct.
(1)(1) Quality is more important than the eco-friendly properties of the produc 6.79 732 6.86 7.07
1 Admiration of usi i tally friendl ducts.
(1)(m) Admiration of using environmentally friendly products 330 6.67 8.36 776
1)(n) Envi tally friendl ducts = high ial class.
(1)(n) Environmentally friendly products = higher social class 542 5.40 554 573
1)(0) Use of envi tally friendl ducts.
(1)(0) Use of environmentally friendly products 6.52 5.07 676 6.65
Motivation to use
(2) They are trendy and good looking. 5.51 3.61 4.93 6.20
(2) They help reduce plastic waste. 9.04 5.75 8.97 8.68
(2) They are practical. 9.09 6.14 8.85 8.60
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(2) They save money. 8.34 4.53 7.59 7.35

The importance of the characteristics of reusable bottles

(3) Good quality 8.67 7.22 8.95 9.13
(3) Affordable price 7.98 6.23 8.15 8.31
(3) Design 7.42 5.54 7.21 8.10
(3) Brand 3.54 3.38 2.74 5.88
(3) Ease of cleaning 7.58 6.98 7.97 8.59
(3) Resistance to liquid leakage 9.37 7.97 9.64 9.31
(3) BPA free 4.92 435 7.64 7.06
(3) Dishwasher safe 2.48 5.07 7.17 8.04
(3) Water filter 2.90 3.29 434 6.55
(3) Liquid quantity indicator 4.03 3.97 3.37 7.34
(3) Lightweight 7.37 5.73 7.36 8.32
(3) Eco-friendly material 6.37 4.63 7.77 7.74

In terms of thematic focus, 581 respondents entered into the processing and answered questions
expressing the strength of their relationship to and importance of sustainable development
issues. 31 variables were divided into 3 thematic clusters (1) environmental preferences, (2)
motivation to use reusable bottles, and (3) importance of reusable bottle characteristics. All
variables entering the cluster analysis are included in Tab. 4. The columns in Tab. 4 represent
each cluster (segment) and the importance of each variable. Due to the difference in the scoring
scale used for the question on environmental preferences (scoring scale 1-4), a recalculation
was made for comparability. Values greater than 7 are in bold.

A deeper look at the respondents assigned to each cluster and the differences in their views
shows that some views are common to multiple segments. On the positive side, we find that,
except for one segment, the other three consumer segments have significant preferences for
sustainability. The majority of respondents own a reusable bottle, most prefer a 500ml bottle,
the material used for the bottle is predominantly Tritan™ hard plastic for most respondents,
and they use water from the public tap, mostly daily. Given that this reflects the behavior of
respondents, who are mostly representatives of the younger generation, the result of the survey
can be considered positive. Moreover, for all segments, there is only a slight concern about
current technological developments, which may be a sign of confidence in the development of
scientific and technological knowledge and an impetus for strategic decisions by producers. For
all segments, motivation to use appeared to be related to environment, practicality, and quality.
Conversely, trendiness and looking good proved to be less important.

Segment 1, “environmental enthusiasts,” n=156 (26.85%). This segment is two-thirds women
(67.31%) with a strong connection to environmental protection. The main motivation is not
only the practicality of reusable bottles but the fact that use helps reduce plastic waste. They
are aware of the importance of life on Earth, and the position of human beings as the most
important creatures. Therefore, they also feel a strong responsibility to leave a good condition
to future generations, preferring sustainably produced products. They do not forget the social
aspect and the importance of the family for the future.

Segment 2, “sustainability skeptics,” n=112 (19.28%). For consumers in this segment, the
relationship with environmental protection is the least strong. They are not interested in
environmental issues, they do not have strong opinions on the characteristics of the bottle, and
they are not motivated to behave by following sustainable living. This segment is predominantly
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male (63.39%), even though the vast majority of consumers in this segment own a reusable
bottle (86.61%). This may be explained by the fact that they belong to a group of respondents
- sportsmen who use water bottles during training and matches.

Segment 3, “responsible for the future,” n = 149 (25.64%). They also show this view in society,
supporting the conservation of water and other products. Women are more represented. This
segment most closely matches the behavior in segment (1) but with more emphasis on price
and practicality. Like the previous segments, they prefer online shopping (55.70%).

Segment 4, “environmental and quality protectors,” n=164 (28.23%). Women are predominant
here (64.63%). They respect their responsibility for environmental protection, and at the same
time they value quality and design. Respondents of this segment slightly prefer to buy in brick-
and-mortar stores (50.61%). The social aspect of the issue is reflected in them, as they prefer
more experiential sensations than material things.

5 DISCUSSION AND CONCLUSION

The results show a relationship to sustainability not only in terms of consumption but also in
terms of the associated production. The characteristics of a reusable bottle that this product
should fulfill to be attractive to the young generation, to be used by consumers, and to be
successful in a competitive market are presented. Preferred volumes include 500 and 750 ml.
The most important properties are good quality, ease of cleaning, resistance to liquid leakage,
design, price, and light weight. Although the BPA free property does not come out among the
most important properties, the most preferred material is Tritan™ plastic, which has the
property BPA free, which is important from a human health point of view because BPA
according to has harmful effects on the hormonal system and human development (Cooper et
al.,2011). The second most preferred material is glass. The materials are in line with sustainable
production, because according to Meherishi et al. (2019), what materials are used to produce a
product is important from a sustainability perspective, including the possibility of recycling.

The preference for ease of cleaning was also reflected in the question about barriers to use, with
the answer that it is difficult to clean being the biggest barrier. A detailed definition of the
desired characteristics of a reusable bottle by the consumer is the best recommendation for the
manufacturer and its success in the market.

The visualization of the different bottle brands and the opportunity for respondents to view
these bottles provides additional insights that should be considered. The design of the bottle
plays an important role, as it contributes to the attractiveness of the bottle and thus to the interest
in buying it. The results show that the more attractive the bottle is, the more interest in buying
it increases and the more consumers are willing to pay a higher price. However, most
respondents are not willing to pay more than 500 CZK for a bottle. These results support Purvis
et al. (2019), who state that environmental sustainability is related to economic and social
sustainability.

The results show a relationship between the frequency of reusable bottle use and the volume of
disposable bottle consumption, verified by Pearson's %2 test at the 0.001 and 0.002 significance
levels. Therefore, the use of reusable bottles leads to a reduction in the volume of disposable
bottle consumption and thus to a reduction in the volume of waste produced.

K-means cluster analysis has been used to determine the consumer segments in the reusable
bottle market and the targeting of these segments. As more than 80% of the respondents own a
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reusable bottle, we confirm the trend towards reusable products (Cochrane, 2018). The cluster
analysis divided the young generation consumers into 4 segments. For all segments, the
motivation to use bottles was found to be related to the environment and practicality - they help
reduce plastic waste, are practical, and are of high quality at the same time. Conversely,
trendiness and looking good proved to be the least important. The three segments show a
positive relationship with sustainability, differing in their relationship with price and less
important variables such as preference for experiential sensations, social aspect, and importance
of family.

Manufacturers of reusable bottles can use the results of this study in the development of new
products or innovation of existing products, as well as in the planning of effective interventions
and education to promote the use of reusable products. According to Barraco (2024), the
promotion of low environmental impact products is gaining importance. However, as stated by
Vitell (2015), corporate social responsibility can only be achieved through consumer social
responsibility. Therefore, from a firm’s perspective, the firm must convey relevant information
about sustainability. In terms of communication, the results show that there is a need to
communicate practicality, environmental aspects as well as price benefits, as suggested by
Saylor et al. (2011). Moreover, Kietczewski et al. (2017) state that consumer awareness
increases their competence about sustainability, which in turn stimulates sustainable
consumption. This may be directly related to firms’ competitiveness. Information should be
conveyed in the highest possible quality because, as Loh and Tan (2020) state, higher quality
sustainability messages additionally lead to higher brand equity.

In conclusion, from the conducted research, it is possible to draw a positive attitude towards
reusable products, their use to reduce the volume of waste produced, the identified desirable
characteristics of such a product as a recommendation for producers, their success in the market,
the need for education on sustainability, and finally, as Ertz et al. (2017) suggest, the need for
communication between the retailer and the customer about the nature of the product. Corporate
marketers may use the survey results to develop marketing strategies, government agencies to
highlight the benefits of sustainable products and promote them, and consumers to practice
environmental stewardship through effective communication.
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