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Abstract: The growing interest of companies in sustainabidiffects various areas of logistic activities, udihg
packaging. There is a clear tendency among in@listoimpanies to enhance the sustainability of pgiokafor their
products. In doing so, companies contribute not tmthe environmental behaviour of society bub adsits overall well-
being. However, for ultimate success in both bussirend society, it is important that consumersreangnise and
appreciate these packaging efforts. The paper sskebethe challenge of identifying sustainable pgiokafrom the
perspective of consumers, particularly in relattonthe purchase of household chemicals such asgdets and
cosmetics. Based on the literature review and fgeosp discussion, the paper reveals packagingatmtis that enable
consumers to identify sustainable packaging. Aegibsnt questionnaire survey involving 400 Czeclseorers defines
the relative importance of these indicators. Thioagploratory factor analysis, the paper identiiessmain factors in
recognising sustainable packaging, namely grapbsigd, amount of material, type of material, brdabelling, and
reusability. Furthermore, the paper reveals diffees in the perception of sustainable packagingdas the socio-
demographic characteristics of consumers. Reusghipe of material, and labelling emerge as thestisignificant
factors in packaging recognition within the Czeansumer market for household chemicals. While thpaict of
labelling and type of material factors varies dejyeg on the education, age, and environmentalriatbn of consumers,
the reusability factor equally influences all Czecnsumers, regardless of gender, age, educatitifestyle.

1 Introduction sustainability of product packaging [5] and conitéto

Increasing environmental problems, such as globBigher —business  performance.  Higher  business
warming, have led to a growing awareness of theerformance is based on both resource savingsigherh
importance of sustainable development [1]. At pnese sales.
sustainability has a significant impact on the cimn of However, if higher sales are to be generated, coassi
human society. It has become one of the main trenf§/st have access to these innovations. They néxdble
influencing corporate strategies in the last de¢afieThe to identify what sustainable packaging is, diffeizte it
principles of sustainability influence individuabmporate from conventional packaging, and consider its hienef
strategies to varying degrees, and changes in tha¥Ben making purchasing decisions [Therefore, it is
strategies also have a different impact on theamatility ~crucial for businesses to understand what indisator
of the company and society. One strategy withmifiignt  consumers look for when recognising sustainable
effect on Sustainabi”ty is the packaging Strat@yanges packaglng. However, this is still |nSUff|C|en-t|)ﬁCif|ed on
to this Strategy concern the use of renewable mj;iet‘he a theoretllcall Ievel. Current kanledge in this aofa
reduction of materials [3], the rethinking of pagkey research is limited because previous research Warké
structure [4], and the introduction of recyclalb&prnable, selected features of sustainable products [4, AgHed not
and reusable packaging [5]. Each of these changes @xamine the significance of the considered indisatf
significantly affect the amount and composition ofroduct sustainability from the perspective of oustrs
municipal waste, a large part of which is packagimgte. through quantitative research, for the possibiitysome
In addition, appropriately designed packaging caaken _generalization. The issue of diffgr_ent perceptiohthese
more efficient use of space during transport aathge or  indicators has also not been sufficiently explogdthough
facilitate product handling. This can reduce wakteng Some studies point to a specific perception ofasnable
transport and reduce energy consumption and emissi®ackaging depending on environmental concerns ([8],
[6]. For this reason, current packaging stratedeemis lifestyle [9],the country in which consumers live [1], or the
specifically on the redesign of packaging to inseethe Maturity of this country [10].
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The paper aimed to identify the main factorc£onsumers are also interested in biodegradable or
contributing to consumer recognition of sustainableompostable packaging [18].
packaging and to evaluate their significance when When assessing sustainability, it is not only alibat
purchasing household chemicals. This aim was aelievtype of packaging material but also about its qoafit].
using mixed-methods research (a combination of SociBustainable packaging should be reasonably lamyes &
group discussion and questionnaire survey) on #eciC smart shape, and have a small footprint comparebeto
consumer market. Therefore, the paper has thetiaten packaged product (optimisation of the free spacéhén
contribute to the development of knowledge bothlthie packaging should be conducted). Inappropriatelyseho
importance of sustainable packaging features and shapes and sizes of the packaging may make consumer
different perceptions depending on several factamsely feel that the packaging is not sufficiently filledth the
demographic factors and attitudes towards envirotahe product [19]. Similarly, the optimisation of the enoff
protection. At the same time, it contributes to thguantity of a product should be conducted in refato the
understanding of the different perceptions dependin needs of consumers [7] to avoid product waste. Kewe
the origin of respondents, as it adds the perspeaf the size and shape of the packaging (which also, fo

Czech consumers. example, facilitates storage and transport) arelaoisive
when assessing the sustainability of the packadiya].
2 Literature review A probable reason for this is that consumers do not

Sustainable packaging helps protect the environmegitfficiently perceive the link between waste anckpging
by reducing waste and societal healthcare costdewh§ize, as suggested by studies by Boesen et al. [18]
reducing environmental health risks [1]. The sumsthility The colour of the packaging [1] also helps conssmer
of the packaging, and as a result, the environrhenf@ssess sustainability. This is one of the mostndiste
friendliness of the packaging, matters to a langrig of ~features of packaging that drives purchasing deussfor
consumers. For example, Martinho et al.][sfated that Organic products [21]. It attracts attention and edso
44.1% of respondents consider environmentally éligen Signal naturalness and sustainability [22]. Eadivared
packaging to be very important or important, wie6% Packaging (e.g., brown, cream, or green) is a commo
have a neutral attitude. Prakash and Pathak [¥&]leded indicator of sustainable products. Transparent ggickj or
that up to two-thirds of consumers are interested Packaging in colours that are associated with the
environmentally friendly packaging for productseinded naturalness of the product are also considered more
for daily consumption. sustainable options [22]. Lindh et al. [17] repénat

When recognising sustainable packaging, consume#gbleached paper is often perceived by customeenas
often look for simple ways to do it [1]. They oftetentify ideal form of packaging. However, consumers peeceiv
sustainable packaging by the feeling of environmientsustainable packaging as less appealing becateselt to
friendliness [4]. Herbes et al. [1] identified foumain e simple and not as colourful [15].

groups of indicators, namely: Other indicators of the sustainability of packagarg
. structural indicators (material, size, and shapBfands, images, and other information in the form o
of the packaging numbers and text. Scott and Vigar-Ellis [10] repibet

and®4% of respondents read the label on the packagen
evaluating the environmental friendliness of a paigand

d 30% of respondents rate the same based on an iarage
(e.g., recycle) logo on the packaging. According &iudy
by Herbes et al. [1], around 80% of consumers ashes
For a certain group of consumers, packaging materia sustz_iinability of packggir)g baseq on labelling. _-Eﬁ:mls

the primary indicator of the degree of environmlsnta\Drovlde consumers with information on the enwr_ontab

friendliness [13]. Up to 83% of consumers consider per.fprmance of _the product_ and packaging, whichilsho

important for packaging to be made from recyclabl acilitate the choice of sustainable products [2R]wever,

materials [14]. Materials that are routinely sortaxd e current way of eco-labelling products on corsum
recycled have received an incredibly positive resgo markets is burdened by the fact t_hat manufactun_es
Typical environmentally friendly materials inclugeper many e_:co-lab_els: Each of them is .based on dnfferent
[1,15], glass [4,15] and cardboard [1]. According tevaluatlon_ criteria and qften provides dlamgtr;call
research by Orzan et al. [16], paper was identifieca opposed _information, .Wh'Ch can be conf_usmg for
suitable material by 74.2% of respondents; in neteby consumers [24]. According to Navas et al. [25].ithpact
Lindh et al. [17], paper was spontaneously idegdifas the of eco-labels on consumers is minimal.

least environmentally negative packaging mategial %6 Packaging information in various forms can also

of respondents. Glass was identified as an envieoaty provide consumers with additional information refjag
friendly material in a study by Orzan et al. [1§] ®l.1% the sustainability of packaging. For example, réaiyity

of respondents. In addition to recyclable material f packaging (together with re_usability) is_onethui most
requently requested properties of sustainable gging

e visual indicators (colour, branding,
images)

» information provided (text and figures), an

» sensory indicators (texture and smell).
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[4,15,18]. Bech-Larsen [26] reports that 82% ofstaners taking approach to the environment (eco-consuneerd)
want them. These consumers need to be reassuredtraflitional consumers (conventional consumers). - Eco
recyclability. According to Jerzyk [27], the infoation on consumers are people who try to reduce their
the packaging about the possibility of recyclingie of environmental impact [32]. Over traditional prodyahey
the most important pieces of information for conswsn prefer products whose production saves energy,ssave
83% of consumers believe that this information #thdwe water, reduces water pollution, or generates tbein
easy to find and 77% of consumers believe thatoukl contribution to improving the state of the enviremh
be displayed directly on the packaging [14]. Thexay [33]. Conventional consumers are highly influendsd
also be additional information on the packaginghsas a consumerism. The main priority for them is to dgtis
label or text describing the material or a numbeidating themselves through many products, often withouaneg
the percentage of recycled material [1]. They algoal to  for the waste that burdens the environment [34].
customers the degree of sustainability of the pgicka The perception of the sustainability of packagiag c
Consumers can also assess the sustainability afo be influenced by the country of origin of the
packaging based on other information, for exampleonsumers. For example, Herbes et al. [1] found tha
information known or obtained from other sourcegdy  French consumers often rely on colour or perceived
because of knowledge and trust in the manufacsurerhaterial. They rely on it more often than consunietbe
brand. If consumers know and trust the manufacturetnited States and Germany, but they are muchrebréd
brand, they are more likely to believe sustaingbdiaims to search for more information, for example, on the
on packaging [28,29], which can influence theirgarsing  Internet. For consumers from Germany and Franee, th
decisions. quantity or size of packaging is a much more ingurt
Reusable or refillable packaging is particularlyindicator of sustainability than for US consumers.
preferred by green consumers. In addition, they add
requirement to use one material type, namely giepaper 3 Methodology

[22]. However, this requirement is not very widesqt. A mixed-methods approach that combines qualitative
According to Boesen et al. [18], only 9% of respemis  and quantitative research methods in a single relsea
say they consider it important that packaging islenaf  study was proposed to achieve the aim of the paje.
only one material. In any case, the reusabilityatkaging qualitative research aimed to reveal how consumers
should be supported by packaging design, as acgptdi  recognise sustainable packaging and then defirenpial
Greenwood et al. [30], the consumer is willing &8uhe indicators of sustainable packaging. The follow-up
packaging more than once only if the packaging ®asquantitative research aimed to measure the signifie of
tasteful and timeless design. these indicators when purchasing household chesnical

It _is therefore cllear that consumers can recognime population of Czech consumers and to idertiéykey
sustainable packaging based on several indicators fgctors in recognising sustainable packaging insaorer
characteristics. The question is how deep theinkedge markets through subsequent analysis of the datineiot
is to rigorously evaluate these characteristics angtthe same time, the validity of four research dtjieses
indicators. According to Otto et al. [22], consumerwas verified, which result from the literature ewiand
evaluate packaging primarily through their feelin§sey verify the differences in the recognition of sustdile
most often associate sustainability with the r&lbltlty or packaging depending on the Socio-demographic

reusability of packaging, and their knowledge ofiest characteristics of consumers. The hypotheses were
aspects of sustainable packaging is limited. Famete, formulated as follows:

they do not perceive the facts that condition the

recyclability of packaging, or these facts areinggortant H1: The way of recognising sustainable packaging
to them. As a reSUlt, consumer behaviour may berass depends on the gender of consumers.
sustainable than they anticipate [3]. H2: The way of recognising sustainable packaging

ACCOfding to El Oraiba and KIygI-Calll [31], pacldag depends on the age of consumers.
design preferences are not influenced by demographi H3: The way of recognising sustainable packaging
factors such as gender, age, education, incomenanéed  depends on the education of consumers.
life. According to Popovic et al. [9], consumeritaties H4: The way of recognising sustainable packaging
towards environmentally friendly packaging areueficed depends on the lifestyle of consumers.
by two main factors, namely lifestyle and the apilio
apply knowledge in the field of environmentallyeindly 31  Data collection

packaging in their daily lives. Lifestyle can ald® The qualitative research was conducted using thesfo
characterised by an inclination towards enwronraientgroup discussion, which included six Czech conserér
protection. different genders (three men and three women) ged a

Regarding the intensity of the inclination toward§os.g5 years). All participants in the discussioerev
environmental protection, two main groups of CONsISN piteq by their inclination towards a sustainaliflestyle
can be distinguished, namely consumers with aiaiivie- 54 their preference for purchasing goods in Susside
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packaging. An audio-visual recording of the disauss demographic characteristics of the respondentsdégen
was made, which was transcribed into written foma a age, and education) and their attitudes towards a
subjected to content analysis. The content anatyade it sustainable lifestyle (willingness to adapt to ttenn
possible to define eighteen potential indicators dfustainable development, interest in informatidateg to
sustainable packaging, which were used in theioreaf sustainable development, frequency of purchase of
a questionnaire for follow-up quantitative research sustainable products, and waste sorting in the dimid)

The quantitative research was conducted in the &@rm were also identified. A five-point frequency scaias used
a questionnaire survey among 400 Czech consumets atp measure respondents' attitudes towards a salskain
18+ in the period from January to February 2023 THifestyle (where 1 = never; 2 = sometimes; 3 =mfté =
sample of respondents was compiled by quota sagpliwery often; 5= always). Based on these attitudbs,
with bound quotas for gender and age accordingata d sample of respondents was divided into two segrients
from the Czech Statistical Office [35]. The datareve consumers and conventional consumers) using the two
collected using personal questioning and a stredturstep cluster analysis method.
qguestionnaire. In the first part of the questiormai The structure of the research sample is shown lateTa
respondents assessed the extent to which theyar¢o 1. Based on the chi-square test, the research saraplbe
recognise sustainable packaging when purchasiegnsidered representative of gengér(0.002;p = 0.968)
household chemicals according to eighteen prefpeci and age of respondentg & 0.002;p = 0.968), but it is
indicators. A four-point rating scale was used ®wasure dominated by consumers with higher educatiph <
the significance of the indicators (where 1 = ne;ather 150.248p < 0.001) compared to the structure of the Czech
no; 3 =rather yes; 4 = yes). During the intervidve, basic population.

Table 1 Structure of research sample

- Frequency in the | Frequency in the
Characteristic | Segment reqsearcr): (%) po;?ulatioﬁ (%)°
Gender Males 51.C 51.1

Female 49.C 48.¢
Age 18-34 23.C 23.2

35-54 36.¢ 36.¢

55+ 40.C 39.¢
Education Priman 17.5 44.¢

Secondar 41.¢ 34.C

Tertiany 41.C 21.]
Lifestyle Ecc 32.5

Conventione 67.¢

a. Structure of the Czech population accordingibE52021 [35].

3.2 Statistical data processing and verification Based on the factor analysis model, each respondent
of research hypotheses was evaluated with a factor score, the value othvigan
Methods of exploratory and inferential statisticerey be used to infer the degree of influence of factors
used in the IBM SPSS Statistics (version 24) safeiar  fecognising sustainable packaging. Because therfact
processing quantitative data. To compare the mmée score has a standardised normal distributioiN ((0,1),
of eighteen indicatorsi an average ranking on tmpsitive score values point to a more SIgnIfICéfECE of
measuring scale was determined for each indicatwi, the factor, while negative score values point téess
this ranking was Subiected to the Friedman tegieab% Significant effect. This fact was used to verifﬁ walldlty
significance level. This made it possible to ungotree ©Of the H1-H4 research hypotheses. In each group of
most important indicators of sustainable packaging. ~ consumers (by gender, age, education, and lifgstyle
To identify the main factors of sustainable packggi average values of factor scores were determinetithan
recognition and to verify the research hypothesedifferences between the averages were tested tiseng
exploratory factor analysis was used. The qualftphe ANOVA test at a 5% significance level. This made it
data for factor analysis was evaluated using thdedetest POssible to decide on the validity of the reseémgtothesis
and the Kaiser-Meyer-Olkin criterion. The principal@and to evaluate how the way of recognising packagin
component method was used for the extraction of tigffers between individual consumer segments.
factors, but the initial solution was orthogonatbyated by
the Varimax method in order to improve the intertien 4  Results and discussion
of the analysis results. The reliability of the lgsis results The first part of the analysis focused on reveathmy
was evaluated usingronbach's alpha indicators of sustainable packaging used by consume
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when purchasing household chemicals. The conteoffers the product, and the placement of the proututhe

analysis of the focus group discussion made itiplesto
identify 18 indicators (see Table 2) that do ndfedi
fundamentally from the indicators described in pras
research [1,7,10,22]. However, three new indicalbange
been identified, namely the brand of the producther

store. Conversely, the indicators we identify dbinclude
sensory indicators of packaging sustainability, hsas
texture or smell, as reported by Herbes et al Hbjvever,
it can be estimated that this difference is dughéonature
of the products that were the subject of research.

name of the manufacturer, the type of sales netwak

Table 2 Relative importance of sustainable packagidicators

Response raté (%) Average

Indicator No Rathen Rather Yes | ranking
nag yes

Returnability of packagir 2.5 | 128 | 48.2 | 37.C 12.7¢
Recyclability of packagir 1.C | 12.¢ | 53.2 | 33.C 12.6€
Refillability of packagin 2.3 | 17.2 | 49.t | 30.t 12.17°
Use of recycled materi: 2. | 21.C | 53.C | 23t 11.3C
Sustainability product certification lal 3.C | 21.C | 51t | 24t 11.2¢
Type of material us¢ 2.C | 24.C | 59.C | 15.C 10.5:
Rate of filling the packaging with the prod 6.6 | 28.5 | 42.C | 22.t 10.4¢
The nurpber of types of material used and their Pasyy | o7a| 513 164 997
separabilit
Amount of material us¢ 6.6 | 29.F | 46.5 | 172 9.8¢
Sustainable/ecfriendly claims on packagii 4.& | 32.2 | 1.t | 11¢ 9.5¢
Product brand or manufacturer's ni 12.5 | 29.2 | 44.6 | 13t 9.2(
Number of layers cthe packagin 9.C | 35.£ | 40.C | 15 9.0¢
The type of sales network in which the productfisrec 13.C | 37.E | 43.¢ | 5. 8.0¢
Used images and natural motifs on the packe 20.C | 37.2 | 355 | 7.t 7.4¢
Placement of the product in the store (-shop 15.C | 44.2 | 33 | 7.C 7.44
Packaging colot 215 | 435 | 278 | 7.3 6.7t
Minimalist graphic packaging desi 21.5 | 445 | 302 | 4.C 6.47
Packaging sha| 28.5 | 45.£ | 20.6 | 5.t 5.9¢

a. Frequency of responses to the question of whetispondents are able to recognise that purctgseds are
sustainably packaged according to the indicator.

b. There was no statistically significant differeriietween the values of the average rank (posktedman tests
with Bonferroni correction

In the next phase of the analysis, the significasice factors of packaging recognition using exploratfagtor
eighteen indicators was compared based on thesamally analysis were revealed in the subsequent step ef th
data obtained from the questionnaire survey. Table analysis. The adequacy of the use of factor arsabgsi be
presents the results of the data analysis, induitiie value declared by the significant result of the Barttesit § =
of the average ranking of the indicator (the sigaifice of 2763;df = 153;p < 0.001) and by the high value of the
the indicator increases as the ranking value ise®aThe Kaiser-Meyer-Olkin criterion, which reached 0.851the
result of the Friedman tegf?(= 1419;df = 17;p < 0.001) research. The resulting solution of the rotated mament
shows that the examined indicators are not comparabmatrix, presented in Table 3, explains 70.3% of the
important in recognising sustainable packaging. cze variability of the input data. All extracted facsoachieve
consumers most often orient themselves accordingeto the required reliability (values dfronbach's alphaare
information provided on the possibilities of reusin higher than 0.7).
packaging (returnability of packaging, refillabjlitof Table 3 shows that six main factors influencing
packaging), recyclability of packaging, use of setary consumer recognition of sustainable packaging can b
materials, and eco-labels. The importance of indisan identified. These factors are as follows:

the field of recyclability of packaging corresportdsthe » graphic design,
revealed importance of this characteristic of pgokg for e amount of material,
consumers in previous research [1,4,15,18,26]. Kewe +  type of material,

the revealed significance of eco-labels contradietgaz et
al.'s [25] claim that the impact of eco-labels ongsumers
is minimal.

Regarding the fact that several indicators were
evaluated by respondents in an analogous way, #ie m

brand
* labelling, and
* reusability.
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Table 3 Results of exploratory factor analysis

Factor loading®
u— >
L < S T |6 s © g =
Rotated component matrix %_-% Sc|loao 5 = <
So o T S8| 5 2 2
O Z E|FE @ 2
Minimalist graphicpackaging desic 0.821
Packaging colot 0.80¢
Packaging sha| 0.72]
Used images and natural motifs on the pack: 0.68¢
Number of layers of the packag 0.86¢
Amount of material us¢ 0.82(
The number of types material used and their easy separal 0.63¢| 0.52¢
Rate of filling the packaging with the prod 0.63:
Use of recycled materi: 0.76¢
Type of material us¢ 0.73:
Recyclability of packagir 0.71]
Product brand cmanufacturer's nar 0.791
The type of sales network in which the productfisrec 0.78¢
Placement of the product in the store (-shop 0.68¢
Sustainable/ecfriendly claims on packagii 0.82¢
Sustainability produccertification labe 0.76%
Returnability of packagir 0.80¢
Refillability of packagin 0.75¢
Cronbach's alpha 0.806| 0.822| 0.746| 0.740{ 0.711] 0.706

a. Factor loading values lower than 0.5 are hidden.

The above-mentioned finding expands on and refingmckaging can be reused (returnability of packagind
already published conclusions, especially by Hedted. refillability of packaging).
[1], who identified four groups of these indicators From the comparison of the results presented iteTab
(structural, visual, sensory, and information). Thand Table 3, the key factors in recognising suatden
difference was identified not only in the numbertliédse packaging among the population of Czech consunrers a
groups but also in their structure and content. gitaghic  reusability, type of material, and labelling facto¥When
design factor identified by our research is closelsted to recognising sustainable packaging, consumers are
the visual perception of packaging design. It tfeee therefore primarily guided by whether the packagiag
includes consumer reactions to the colours andsuged, be reused and recycled and whether the packaging is
which evoke the sustainability of the packaging.e Thmarked with appropriate symbols, claims, or ecelgb
material aspects of packaging are recognised byurners that declare the responsibility of producers foe th
in two basic ways, namely the amount of material gne  sustainable management of packaging materials
type of material factors. The amount of materiatda throughout the entire life cycle of the packaging.
represents the consumer's perception of the amafunt The last part of the analysis verified the research
material used and how it is used to package thdusto hypotheses about differences in packaging recagniti
(including the division of products into batches éime use depending on the socio-demographic characteristitise
of excess packaging layers). On the other handyffeeof respondents. Tables 4-7 present the values of gaera
material factor is related to consumer perceptiointhe factor scores (the degree of influence of sustdénab
type of material used and the possibility of itesyaing. packaging recognition factors) in respondent segsnen
The brand factor is closely related to the purcimsi depending on their gender (Table 4), age (Table 5),
orientation of consumers according to the sust#&nabeducation (Table 6) and lifestyle (Table 7). THe¢a also
image of the manufacturer, the brand of produdis, tinclude the results of the analysis of variance QAM\)
placement in the store, or the specific classificabf the test, which verify the significance of the reported
product in the e-shop. The labelling factor invelvedifferences.
consumer perceptions of the symbols, brands, anekot An analysis of differences in the recognition of
claims on the packaging that are used to identifyustainable packaging by gender of respondentsalexie
sustainable packaging. Finally, the reusability tdac significant results only in the case of the braatdr ¢ =
includes the consumer's perception of whether the922;p = 0.027). The values of the average factor scores

in Table 4 show that women are more likely than reen
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assess the sustainability of packaging by brand ¢@he way of recognising sustainable packaging depend
manufacturer of the product, or the product distiin in  the gender of consumgrs
consumer markets. The results support the H1 hggigth

Table 4 Gender differences in factor scores

Average Factor Score ANOVA Test

Factor
Men Womar F p

Graphic desig -0.07¢ 0.07¢ 2.39¢ 0.12¢
Amount of materie -0.04: 0.04: 0.71¢ 0.39:
Type of materic -0.07: 0.07¢ 2.27¢ 0.132
Brand -0.113 0.108 4.922 0.027
Labelling -0.05¢ 0.05; 1.34: 0.24;
Reusabilit -0.057 0.04¢ 0.98:¢ 0.32:

In the case of the analysis of differences by afge to the symbols, brands, and claims used on paadjagin
respondents, significant differences were confirraly decreases in recognising their sustainability. Témults
in the case of the labelling factd¥ € 3.516;p = 0.031). support the H2 hypothesis(the way of recognising
The values of the average factor scores in Taldadv  sustainable packaging depends on the age of consume
that with increasing consumer age, respondentsitaety

Table 5 Age differences in factor scores

Factor Average Factor Scor ANOVA Test
18-34 35-54 55+ F p

Graphic desig 0.05¢ -0.07( 0.031 0.581 0.56(
Amount of materie 0.02( 0.12:¢ -0.12¢ 2.38] 0.09¢
Type of materic 0.15¢ -0.08¢ -0.01¢ 1.71¢ 0.181
Branc -0.15¢ 0.06¢ 0.03( 1.58¢ 0.20¢
Labelling 0.22] -0.00¢ -0.12¢ 3.51¢ 0.031
Reusabilit 0.07(¢ -0.02] -0.021 0.29¢ 0.74:

An analysis of the differences in recognisingactor scores in Table 6 show that as consumersnixec
sustainable packaging according to respondentsaidna  more educated, their ability to judge the sustdiitplof
revealed significant results in the case of botttdis, packaging by the amount of material used in théggiag
which are closely related to the material aspedts and the type of material from which the packagsmade
packaging. In the case of the amount of mater@bfaf  increases. The results support Hi& hypothesigthe way
= 15.662;p < 0.001), these differences are significantlyof recognising sustainable packaging depends on the
more significant than in the case of the type ofamal education of consumérs
factor & = 3.802;p = 0.023). The values of the average

Table 6 Education differences in factor scores

Factor _ Average Factor Scorg ANOVA Test
Priman | Secondar| Tertian F p
Graphic desig 0.15] 0.00¢ -0.06¢ 1.16¢ 0.31:
Amount of material | -0.440 -0.105 0.292 15.662 <0.001
Type of material -0.103 -0.118 0.164 3.802 0.028
Branc 0.197 -0.01( -0.07( 1.69: 0.18¢
Labelling -0.01¢ 0.03: -0.02¢ 0.14¢ 0.86¢
Reusabilit 0.01: 0.00; -0.01: 0.02¢ 0.97¢

The confirmation of the H1-H3 hypotheses points taspects of a consumer's perception. While theranis
differences in the recognition of sustainable pgol@g influence of demographic factors on recognitione th
depending on the demographic characteristics of tipeeference for sustainable packaging design may be
respondents. If we compare this finding with théndependent of demographic factors.
conclusions of El Oraiba and Kiygi-Calli [3t¢garding The most significant differences were revealed when
packaging design preferences, we can conclude tlatalysing the differences according to the lifestyt the
recognition and perceived preference are two differ respondents. Consumer recognition of sustainable
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packaging differs for amount of material factd¥ €
10.449;p = 0.001), type of material factoF & 10.329;p
= 0.001), and brand factoF (= 9.632;p = 0.002). The
values of the average factor scores in Table 7 dhaiv
eco-consumers are more likely to orient themseioesl

material aspects of the packaging as well as thedbof

the purchased product when recognising sustainable
packaging. The results support the H4 hypothéisesyay

of recognising sustainable packaging depends on the
lifestyle of consumeys

Table 7 Lifestyle differences in factor scores

Average Factor Score ANOVA Test

Factor .
Ecc Conventione F p

Graphic desig 0.13¢ -0.06¢ 3.481 0.06:
Amount of material 0.194 -0.092 7.300 0.007
Type of material 0.230 -0.109 10.274 0.001
Brand 0.253 -0.120 12.514 <0.001
Labelling -0.06 0.03:Z 0.86: 0.35¢
Reusabilit 0.09¢ -0.041 1.83: 0.17;

The importance of the involvement of eco-consumeesxtension of current knowledge, as previous studies

in the process of recognising sustainable packagiag
expected in advance. Therefore, the surprisindtrebthe
research is the fact that graphic design, labellizmd
reusability factors were not identified as morengigant
factors in the eco-consumer segment. At the sane the
results of the research showed that the factograghic
design and reusability affect all consumers to shme

extent, regardless of their gender, age, education,

lifestyle.

The conducted research also highlighted specditi
depending on the country from which the researda da

originated. Comparing our results with those froerlh¢s
et al. [1], it emerges that Czech consumers, ldtessamers
from France, Germany, or the USA, base their cai@or
on the type of packaging material and the eco-tabséd.

However, unlike them, Czech consumers also plaeatgr

emphasis on the reusability of packaging.

5 Conclusions

Our research focused on the area of recognising

sustainable packaging. Based on the qualitativeareh,
we have defined a wide portfolio of sustainablekpgmg

indicators from the perspective of consumers buying
consumer chemicals (detergents and cosmetics). This

allowed us to expand the group of indicators dbsdrin
the literature to include other indicators, namtély brand
of the product or the name of the manufacturertythe of
sales network that offers the product, and thegpfent of
the product in the store.

worked directly with individuals and often only seled

indicators. This approach also allowed us to undeds

that the most significant factors in recognisingtainable

packaging among the population of Czech consumers a

reusability, type of material, and labelling.

The analysis of differences in the impact of faston
consumers revealed significant variations depenaliridpe
socio-demographic characteristics of consumers. The
results suggest that:

«  Women are more likely than men to judge the
sustainability of packaging by the brand or
manufacturer of the product or how the product is
distributed to consumers.

* As consumers age, respondents' sensitivity to the
symbols, brands, and claims used on packaging
decreases when recognising their sustainability.

* As consumers become more educated, their ability
to judge the sustainability of packaging by the
amount of material used in the packaging and the
type of material from which the packaging is made
grows.

» Eco-consumers are more likely than conventional

consumers to look at all material aspects of the

packaging as well as the brand of the purchased
product when recognising sustainable packaging.

The results of the study can be generalised tataine
extent regarding the structure of the research kEamp
which was representative only by age and gender.

Based on the quantitative research, we have fduwatd t Therefore, the results may be partially distortéaf,
Czech consumers most often orient themselves aogordexample, by the fact that the sample contained more

to the information provided on the possibilitiesrefising
packaging (returnability of packaging,
packaging), recyclability of packaging, use of setary
materials, and eco-labels. Using factor analysis,have
grouped the individual indicators into six factbehind the

recognition of sustainable packaging. These arphiga differences in

refiling of Nevertheless,

educated consumers than there are in the population
we are convinced that our research
contributes to the development of knowledge irfigid of
sustainable packaging indicators.

The study suggests that there are also regional
recognising sustainable packaging.

design, amount of material, type of material, brandrherefore, we would recommend further investigatibn

labelling, and reusability. This can be considessd

these regional differences for follow-up reseatttvould
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seem useful to us to examine not only the diffeeenc[9] POPOVIC, I., BOSSINK, B.A.G., VAN DER SIJDE,

themselves but also the factors influencing or icauthese P.C., FONG, C.Y.M.: Why are consumers willing to
differences. We assume that the reason for these pay more for liquid foods in environmentally fridpd
differences may not only be the culture or matuafy packaging? A dual attitudes perspect®estainability,

individual countries but also different attitudesvards Vol. 12, No. 7, 2812, pp. 1-14, 2020.
environmental problems and ways of solving thend an https://doi.org/10.3390/su12072812
within this also the form and maturity of the wastg10] SCOTT, L., VIGAR-ELLIS, D.: Consumer

management systems. understanding, perceptions and behaviours with
regard to environmentally friendly packaging in a
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