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ABSTRACT - 7o provide environmentally sustainable development of a wood processing enterprise, it is neces-
sary to implement environmentally sustainable products. The study focuses on identifying the factors of consumer
perception of environmentally sustainable wood processing products and recommends how to ensure such product
development. The main objective of the research was to survey the perception of environmentally sustainable
wood processing products by consumers and to identify the factors that consumers take into account when making
purchasing decisions. The survey was conducted by the method of questionnaire, addressing 754 adult inhabit-
ants of Slovakia. The results revealed that the most frequently indicated reason for purchasing environmentally
sustainable wood processing products was that they had a positive impact on health. The most commonly identified
reason why consumers do not buy these products was their high price. The survey results should help understand
the needs of consumers with regard to the environmental aspects of wood processing products, and thus ensure
better satisfaction of their environmental needs.

Keywords: environment, sustainable development; environmental sustainable wood processing product; consumer;
purchase; wood processing enterprise

SAZETAK ¢ Kako bi se osigurao odrzivi razvoj drvopreradivackog poduzeéa, u proizvodnju je potrebno uvesti
ekoloski odrzive proizvode. U fokusu istrazivanja ovog rada bilo je identificiranje ¢cimbenika korisnickih percep-
cija o ekoloski odrzivim drvnim proizvodima i davanje preporuka za osiguranje razvoja takvih proizvoda. Glavni
je cilj istrazivanja bio metodom anketiranja kovisnika utvrditi Sto oni razumijevaju pod pojmom ekoloski odrZivih
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drvnih proizvoda i utvrdivanje onih ¢imbenika koje kupci uzimaju u obzir pri donosenju odluke o kupnji. Anketa je
provedena metodom upitnika, pri cemu su anketirane 754 odrasle osobe s boravistem u Slovackoj. Rezultati istra-

.....

na zdravlje. Ono Sto su ispitanici najcesc¢e naveli kao razlog da ne kupe odredeni proizvod jest njegova visoka
cijena. Rezultati istrazivanja trebali bi pomoci u razumijevanju potreba korisnika drvnih proizvoda s obzirom na
ekoloski aspekt proizvoda, a time pridonijeti i boljem zadovoljavanju njihovih ekoloski motiviranih potreba.

Kljucéne rijeci: okolis, odrzivi razvoj, ekoloski odrzivi drvopreradivacki proizvodi, korisnik, kupnja, drvopreradi-

vacko poduzece

1 INTRODUCTION
1. UVOD

Wood is a renewable, universal, and generally
available and accessible raw material that can be used
to make virtually anything. Wood can be easily pro-
cessed, possesses outstanding construction qualities,
and is hard, firm, and flexible. Besides this, wood has
good thermal properties, which is a result of energy
and heat radiation from the material. It is an attractive,
natural, and noble material, which represents the most
perspective ecological material of the future. It offers
ideal opportunities for zero-waste processing, while
being recyclable and environmentally friendly in its
formation and disposal (Sedliacikova et al., 2016). At
present, wood-processing industry in Slovakia makes
products in a total value of €3 billion, and provides ap-
proximately 40,000 working positions. It thus repre-
sents an important factor for sustainable employment
in rural areas (Hajduchova et al., 2016).

The objective of ecological innovations is to
achieve demonstrable progress towards the goal of sus-
tainable development, by reducing environmental im-
pacts or achieving greater efficiency and responsibility
for the use of natural resources and energy. Areas that
have the greatest potential for ecological innovations
include the wood processing and energy sectors, trans-
portation, waste management, and the information and
communication technologies. Radical eco-innovations
then include more product functionality, raw material
efficiency, recyclability, zero waste in the end of the
product life cycle, and the use of local raw materials to
eliminate the transport of materials (Zhou and Min-
shall, 2014).

These and many other features can define an en-
vironmentally sustainable product (ESP) as one of eco-
innovations. In addition to other aspects, the ESP is a
result of sustainable business activities, where there is
an equally strong need to introduce eco-technologies
and eco-innovations. Such change is then one of the
steps of an enterprise to gradually contribute to the
goal of sustainable development. According to
Bencikova and Poliak (2016), such progress can be
achieved through ecological innovations, however, not
only in the environmental sector. It is necessary to
adopt a systematic approach and implement environ-
mental insight into sustainable development policies.

Introducing radical innovations at any stage of
the product life cycle, or resolving environmental is-
sues in different areas, such as choosing the right mate-
rial, efficient energy consumption and pollution pre-
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vention, are ways for an enterprise to make its products
sustainable, while achieving their higher competitive-
ness (Dangelico and Pujari, 2010). Hosseinpour et al.
(2015), and Mala et al. (2017a) state that ESP is a prod-
uct that reduces the burden on the environment in terms
of raw material, energy, emission quantity, waste wa-
ter, solid waste, and other environmental damage, dur-
ing the whole product lifetime cycle. An environmen-
tally sustainable and innovative product is characterized
by taking into account the possibilities of recyclability
and disposal during its life cycle, as well as the possi-
bility of using materials that are recycled or recyclable,
that are non-toxic and do not pollute the environment,
or have a lower impact (Mal4, 2017b). According to
Herchen (2007), Dubihlela and Ngxukumeshe (2016),
for enterprises, an ESP is defined in four areas: biode-
gradable, renewable, recyclable, and environmentally
safe. Shamraiz et al. (2018) state that, if there is inter-
est in making the product more sustainable and hence
environmental, it is necessary to take care of the design
of the product with primary concern for product dura-
bility, repair, modernization, dismantling and produc-
tion from sustainable materials. Palu§ et al. (2018)
state that the significance of wood and paper products
originating from certified sustainable sources has been
increasing worldwide during the last two decades
along with interest and concern for global sustainabil-
ity issues. Forest certification is a voluntary verifica-
tion tool that has been gaining importance not only as
an independent verification tool in the wood process-
ing industry but also as an influencer in private and
public purchasing policies and as a component of
emerging wood harvesting and trade legality schemes.

Besides acting in a socially responsible way, at-
tempting to improve the image and brand name of the
enterprise, trying to reduce and save costs, as well as
due to an effort to maintain environmental responsibil-
ity, enterprises are committed to offer an ESP. That is
why there is an increase in the consumers in the market
who implement their interest in the environment not
only into their everyday life but also in terms of mak-
ing purchasing decisions. However, this is influenced
by several factors. Statistics show that almost 50 % of
consumers are interested in the environmental criteria
of products and services (Chen et al., 2018). This
change in consumer perception started more than a
decade ago.

The Boston Consulting Group conducted a glob-
al survey in 2009 to assess ecological attitudes and pur-
chase behavior. The research sample was made up of
more than 9,000 respondents from nine countries of the
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world. The most important findings are as follows:
consumer expects high standards in the field of ecolo-
gy; and is confident that an enterprise can do more than
an individual in terms of environmental protection;
however, the uncertainty related to all it concerns is
relatively high; the consumer is willing to pay a little
more for an organic product; while the added value of
the product is demanding — it is tastier, healthier, safer,
or has the ability to save money or save energy. At the
same time, a more significant barrier than the high
price of such products, according to the consumer, ap-
pears to be the lack of awareness and a perceived lack
of offer. Consumer considers purchase behavior to be
an important way to show environmental responsibili-
ty. Approximately one half of respondents buy organic
products regularly or occasionally. Interestingly, al-
most all respondents admit that they are confused when
buying organic products, with regard to finding it hard
to define what the attribute ‘ecological’ means, what
benefits are associated with it, and which products can
in fact be labeled as ecological. No less significant was
the fact that, from the point of view of sources for their
information, consumers expressed highest confidence
in consumer reports, followed by scientific and aca-
demic publications, while producers were only placed
eighth (Manget et al., 2009).

The examples of criteria that the consumer evalu-
ates in this type of purchase are: recyclability, biodeg-
radability, material and energy production, transport
distance from producer to consumer, and others (Mus-
ova, 2013).

Tweeneboah and Braihman (2011), and Tanner
and Kast (2003) found out that consumers are insuffi-
ciently informed about ESP, which affects their pur-
chasing decisions. According to Makatouni (2002), the
ESP is often connected with environmentally sustain-
able business activities. Consumers place high de-
mands on enterprises from the ecological point of view,
and in particular, they require quality of the products,
which they are willing to pay for. It is therefore a chal-
lenge for enterprises to decide which steps will be tak-
en and which product life-cycles will be considered the
most important in the process of creating and deliver-
ing quality and ESP to the market.

The research of ESP development, which is the
object of this study, is based on the assessment of the
ESP perception by Slovak consumers of wood-pro-
cessing SMEs. The research results were obtained by
testing the statistical hypotheses. Based on the find-
ings, recommendations were formulated for the wood-
processing SMEs in Slovakia to ensure environmen-
tally sustainable development of their products,
according to the requirement of Slovak consumers.

2 MATERIALS AND METHODS
2. MATERIJALI | METODE

The research was conducted in two phases. In the
first phase, in 2017, a secondary research was conduct-
ed, aimed at the analysis of the domestic and foreign
literature, in order to compare the opinions of different
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authors concerning the given problem, as well as to de-
velop theoretical foundations for the questionnaire.
The second phase, carried out in 2018, was based on a
primary research, which was done through the ques-
tioning method — a questionnaire. The objective of the
research was to identify the perception of an ESP by
consumers, as well as the factors that consumers take
into account when deciding about purchasing the ESPs
of wood-processing enterprises in Slovakia.

Based on the theoretical backgrounds and em-
pirical studies on the subject (Nozarah, 2016; Chen et
al., 2018; Pinto et al., 2016; Chen et al., 2015; Roman
et al., 2015; and Ali and Amir, 2016), hypothesis HO
was formulated, which assumes that most Slovaks
agree with the claim that it is necessary to offer ESPs
of wood-processing and forestry SMEs. From the ini-
tial hypothesis, four partial hypotheses emerged:

H: It is assumed that more women than men
have encountered the term of an ESP of wood process-
ing and forestry SMEs.

H,: It is assumed that ESP quality is important to
consumers, regardless of their income.

H.: It is assumed that most respondents are will-
ing to pay more for an ESP of wood processing and
forestry SMEs than for a regular product.

H,: It is assumed that the most important factor
that affects the decision to buy an ESP of wood-pro-
cessing and forestry SMEs is the price.

To verify the assumptions, the research used
methods of inference statistics (Chi-square test, the Bi-
nomial test, the Friedman test, the Wilcoxon test and
the level compliance test), methods of descriptive sta-
tistics (relative frequency, cumulative relative frequen-
cy, and methods of distribution description), and data
visualization (mean, modus, median, graphs, and fre-
quency tables). The representativeness of the sample
was tested by Chi-square test, using the chosen varia-
bles. Friedman test was used to analyze the signifi-
cance of differences between related samples, and the
Wilcoxon test assessed the agreement between the re-
sponses in two different samples.

2.1 Data collection
2.1. Prikupljanje podataka

The data collection was specifically designed to
determine the perception of an ESP by consumer, and
to identify the factors that consumer take into account
when deciding about purchasing the ESPs of wood-
processing enterprises in Slovakia. The questionnaire
was designed in two parts:

Part A — seven questions: characteristics of re-
spondents (Al — A7), and

Part B — six questions: how respondents perceive
an ESP of wood processing SMEs in Slovakia and how
their purchasing decision are affected (B1 — B6).

Part A was focused on characteristics of respond-
ents (gender, age, level of education, employment sta-
tus, monthly income, region, residence. Part B consist-
ed of six questions aimed at finding out how respondents
perceive an ESP from wood processing SMEs in Slo-
vakia and how their purchasing decisions are affected.
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Figure 1 Respondents according to age and gender
Slika 1. Ispitanici prema dobi i spolu

The survey identified whether respondents have al-
ready encountered the concept of an ESP. The level of
agreement with the statements about the ESP was iden-
tified. Subsequently, the factors that respondents take
into account when deciding to buy ESP of wood-pro-
cessing SMEs, and the reasons why respondents buy or
do not buy them, were determined. At the same time,
the intensity of the perception of price was observed.

2.2 Characteristics of respondents
2.2. Osobine ispitanika

754 respondents participated in the survey, and
the questionnaire was distributed by email. ESPs of
wood processing SMEs were the object, and the adult
inhabitants of Slovakia were the subject of the re-
search. In order to ensure the representativeness of the
sample, 350 correctly filled in questionnaires were
used (46.42 % response rate). 171 men and 179 women
participated in the survey. Most respondents (Figure 1)
were aged between 35-44 (69) and between 25-34 (67).
Least respondents were aged between 18-24 (37) and
45-54 (57).

Considering the level of their education (Figure
2), most respondents (226) claim to have completed
secondary education, of which 99 have completed the
secondary education without the graduation exam, and
127 with. Fewer respondents have achieved the mas-
ter’s degree (56) and doctoral degree (4).

The majority of respondents are full-time em-
ployed (54.6 %), freelancers or entrepreneurs (13.7 %)
and retired (17.1 %). The least represented group was
that of housewives/househusbands (0.3 %), disabled
(1.1 %), and the unemployed (1.4 %). In terms of
monthly net income, the largest group consists of re-
spondents with the income between €201-400 (22 %)
and €401-600 (24.9 %). Least respondents were from
the income group above €1,500 (3.1 %), and up to
€200 (4.9 %). The majority of our respondents (76.9
%) are from income groups between €201-1,000. The
respondents answered the question about their resi-
dence, where 22.9 % stated to live in town over 50,000
inhabitants, 37.7 % in a town up to 50,000 inhabitants,
and 39.1 % live in a village. Most respondents are from
the Presov region (29.7 %), Banska Bystrica region
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Figure 2 Respondents according to education level and gender

Slika 2. Ispitanici prema stupnju obrazovanja i spolu
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Table 1 Chi-square test of representability of respondent sample

Tablica 1. X>-test reprezentativnosti uzorka ispitanika

Statistical testing / Statisticko testiranje

Gender / Spol

Age / Starost

Education / Obrazovanje

Chi-square / X .000* | Chi-square / X? .011* | Chi-square / X? 2342
Degrees of freedom | Degrees of freedom 5 Degrees of freedom 4
Stupanj slobode Stupanj slobode Stupanj slobode

p-value p-value p-value

Vrijednost p 983 Vrijednost p 1.000 Vrijednost p 994

a. 0 cells, (0 %) have expected

expected cell frequency is 170.8.

a. ocekivanje od 0 (0 %) manje je od
5. Najmanje ocekivana frekvencija
iznosi 170,8.

37,1.

a. 0 cells (.0 %) have expected
frequencies less than 5. The minimum | frequencies less than 5. The minimum
expected cell frequency is 37.1.

a. ocekivanje od 0 (0 %) manje je od 5.
Najmanje ocekivana frekvencija iznosi

a. 1 cell (20.0 %) have expected frequen-
cies less than 5. The minimum expected
cell frequency is 3.2.

a. ocekivanje od 1 (20 %) manje je od 5.
Najmanje ocekivana frekvencija iznosi 3,2.

(27.7 %), and Zilina region (23.7 %). The least repre-
sented (2 %) were regions of Nitra and Trencin.

The sample representativeness (Table 1), accord-
ing to the selected criteria — gender, age and the
achieved level of education, was tested by the Chi-
square test, and was confirmed in all cases (p-value
=0.983, p—Valueage: 1.0, p-value =0.994).

gender
education

2.3 Methods of research analysis
2.3. Metode analize rezultata istrazivanja

The survey data were analyzed by descriptive
methods, graphic visualization, and statistical analysis.

The second part of the questionnaire consisted of
six questions aimed at finding out how Slovak respon-
dents perceive a green product of wood-processing en-
terprises, and what influences their purchasing behav-
ior. Question B1 attempted to find out if respondents
have already encountered the term green product, and
this question relates to hypothesis H,. Question B2 fo-
cused on finding out the degree of consent with state-
ments about a green product. It is evaluated by Likert
scale, where 1 represents strong agreement and 4 rep-
resents strong disagreement. Likert scale enables eval-
uation of both the attitude of the respondent and its in-
tensity. Question B3 asked which factors respondents
take into account when making purchasing decisions
about the green product. Respondents could choose
from 1 — always, 2 — often, 3 — sometimes, and 4 —
never take into account. Evaluation of question B3 re-
lates to hypothesis H,. Questions B4 and BS asked
about the reasons why respondents purchase, or do not
purchase, green products. Respondents were asked to
choose three most relevant factors. Evaluation of ques-
tion B5 relates to hypothesis H,. Question B6 investi-
gated the intensity of price perception by respondents,
while focusing on finding out how much respondents
are willing to pay for a green product. The evaluation
of question B6 is related to hypothesis H,.

The representativeness of the sample according
to the selected criteria — gender, age and achieved edu-
cation was tested by the Chi-square test, as stated
above. The Chi-square test is the sum of amplified dif-
ferences between the observed (O) and expected (E)
values, divided by the expected frequency (E):
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Pearson’s Chi-square goodness of fit test is based
on a frequency table and tests the statistical hypothesis
that the frequencies in each category are equal to the
expected (theoretical) frequencies (Kasc¢akova and
Nedel'ova, 2010).

The hypotheses were tested at a significance lev-
el of 0.05.

When evaluating the research results, the applied
methods of testing statistical hypotheses were: the bi-
nomial test, Chi-square test, Friedman test, Wilcoxon
test, and the methods of descriptive statistics and data
visualization.

Hypotheses H, and H, were verified by the sig-
nificance test of Spearman’s correlation coefficient.
Correlation is interdependence of two or more variable
quantities, and the correlation coefficient may achieve
values between -1 to +1. Value -1 represents the high-
est negative, and +1 the highest positive correlation,
while value 0 means no correlation (Kas¢akova and
Nedel'ova, 2010). This coefficient enabled us to inves-
tigate the dependence of respondents’ answers on gen-
der, age, income, and the achieved level of education.
If p-value is lower than 0.05, there is correlation be-
tween the signs. If the value of the correlation coeffi-
cient is negative with regard to gender, it means that
more agreement was expressed by women than men;
With age, it means that older age categories agree more
than younger respondents; with income, it indicates
that those with higher income agree more than those
with lower income; and with the level of education,
more agreement is achieved by those with higher edu-
cational level. If p-value is higher than 0.05, it means
that the responses to questions are independent of the
individual criteria.

To test hypothesis H,, the exact binomial test was
used, as this test validates statistical hypothesis related
to the ratio of agreement of the basic sample with the
constant. Binomial distribution has parameters n and
n0; if x<(n-x) and p>m, then the alternative hypothesis
is >,

To test hypothesis H,, the Friedman and Wilcox-
on tests were used. The Friedman test is the non-para-
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metric alternative to the one-way ANOVA test (Analy-
sis of Variance) with repeated measures. It is used to
test the differences between groups when the measured
dependent variable is ordinal. It can also be used for
continuous data that has violated the assumptions nec-
essary to run the one-way ANOVA with repeated mea-
sures (e.g. data that has marked deviations from nor-
mality). In case the hypothesis concerning the
agreement of the levels of different dependent choices
is rejected, it is possible to compare the pairs of choices
aiming at the identification of the significant differ-
ences between the levels of responses, i.e. to continue
testing with the use of the Wilcoxon test. The Wilcoxon
signed-rank test is the nonparametric test equivalent to
the dependent #-test. As the Wilcoxon signed-rank test
does not assume normality in the data, it can be used
when this assumption has been violated and the use of
the dependent #-test is not recommended. It can be used
to compare two sets of ordinal data.

3 RESULTS AND DISCUSSION
3. REZULTATI | RASPRAVA

3.1 Results of empirical research
3.1. Reazultati iskustvenog istrazivanja

The questions B1 of the questionnaire focused on
whether respondents had already encountered the con-

cept of an ESP. Up to 73.4 % of respondents have al-
ready encountered the concept of an ESP and 26.6 %
indicated the option of not knowing this concept. The
evaluation is connected with hypothesis H,, which sug-
gests that more men than women have already encoun-
tered the term ESP. Spearman’s rank correlation coef-
ficient revealed that the answers to the question were
gender-independent (p-value = 0.067). Based on this,
the H, hypothesis was rejected. At the same time, the
survey determined that the answers to this question are
independent of age (p-value = 0.54), income (p-value =
0.243) and the respondents education (p-value =
0.953). The questionnaire then surveyed what the re-
spondents consider to be an ESP (question B2). Fifteen
statements were presented to the respondents, and they
had to indicate the degree of consent on the Likert scale
for each statement. The Friedman test confirmed that
the statements about what an ESP is, are not equally
important for respondents in terms of their consent
level (p-value = 0.0). By means of the Wilcoxon
signed-rank test, it was verified which statements were
not equally significant. It can be stated that Slovaks
mostly agree with the statement that an ESP is an envi-
ronmentally friendly product. Up to 91 % of Slovaks
indicated that they agree or strongly agree with this
statement. Slovaks also agree with the statement that
an ESP is recyclable, that its use has a minimum nega-

Table 2 Factors taken into account by consumers when deciding to purchase an ESP
Tablica 2. Cimbenici koje korisnici uzimaju u obzir pri dono$enju odluke o kupnji ekologki odrzivog proizvoda

Friedman test / Friedmanov test Wilcoxon signed-rank test / Wilcoxonov test
Number of observations 221 c-a | b-c | f<b | h-f | 1-h | k-1 | n-k
Broj opazanja
Testing
. statistics
Chi-square / X* 1336.74 . -0.765a | -4.878a | -2.426b | -4.021a | -0.327a | -2.954a | -5.821a
Statistika
testiranja
Number of degrees of freedom 14 pvalue 1 450 1 0.000 | 0.015 | 0.000 | 0.744 | 0.003 | 0.000
Broj stupnjeva slobode Vrijednost p
llo/'r\z;?el;rfostp 0.000 g-n d-g j-d i-j m-i e-m o—¢
Testing
SIAUSHES | 3.137a | -6.876a | 0.960b | -2.915a | -0.831b | -0.853a | -5.844a
Statistika
testiranja
p-value 0.002 | 0.000 | 0.337 | 0.004 | 0.406 | 0.394 | 0.000
Vrijednost p
Legend:
a. Product quality / kvaliteta proizvoda
b. Product safety / sigurnost proizvoda
¢. Product price / cijena proizvoda
d. Product recyclability / oporabivost proizvoda
e. Recyclability of product packaging / oporabivost ambalaze proizvoda
f. Warranty period / jamstveni rok
g. Environmentally friendly product / prihvatljivost proizvoda za okolis
h. Energy efficiency / energetska ucinkovitost
i. Biodegradable product / biorazgradivost proizvoda
j. Reduces waste / ne pridonosi poveéanju otpada
k Made in Slovakia / proizveden u Slovackoj
1. Simplicity of use / jednostavnost uporabe
m. Ecological label / ekoloska oznaka
n. Produced from natural materials / proizvod od prirodnih materijala
0. Ecologically transported / ekoloski transport
412 DRVNA INDUSTRIJA 70 (4) 407-418 (2019)
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tive impact on the environment, and an environmental
label. The least agreement was observed with the state-
ment that it is a product that is transported in an envi-
ronmentally friendly way.

Based on the results of the level compliance test,
it can be concluded that the agreement with the state-
ment that the ESP is environmentally friendly is inde-
pendent of the gender (p-value =0.181), age (p-value =
0.111), education (p-value = 0.679), and income of the
respondents (p-value = 0.384). The level compliance
test confirmed dependence of the statement that ESP is
recyclable. Respondents with the university degree
agree with this statement more (p-value = 0.049, r =
-0.116). At the same time, women are more inclined to
claim that ESP is a healthy product (p-value 0.019, r =
-0.133), high quality product (p-value 0.003, r =
-0.174) and ecologically transported (p-value 0.033, r
= -0.145). Respondents with higher income (p-value =
0.014, r = -0.169) agree with the statement that ESP is
the product for whose production alternative energy
sources are used. Based on the survey results, it can be
concluded that consumer perception of an ESP is main-
ly linked to its positive environmental impact. Recy-
clability of the product is perceived as an important
part of it.

Subsequently, the survey focused on the factors
considered by consumers when deciding to buy an ESP
(question B3). According to frequencies of the answers
to the given options, it can be stated that consumers
most often indicated that they always take into account
the price and quality of the product. The Friedman test
confirmed that the options are not equally significant
(p-value = 0). Next, the Wilcoxon signed-rank test de-
termined the order of significance of individual state-
ments (Table 2).

Slovaks most often take into account the quality
and price of the product. This is followed by product
safety and the warranty period. They also take into
consideration the energy efficiency and ease of use.
The product biodegradability, ecological label, and the
recyclability of the product packaging are considered

Table 3 Reasons why respondents do not purchase ESPs

least relevant. Ecological transport of the product took
the last place.

The level compliance test determined that prod-
uct quality is important to consumers regardless of
their gender (p-value = 0.081), age (p-value = 0.178),
education (p-value = 0.278), and income (p-value =
0.14). Thus, hypothesis H, was confirmed, which as-
sumes that quality of the ESP is important to consum-
ers regardless of their income. Hypothesis H, is ac-
cepted. In terms of price, more women than men
consider this factor when buying ESP (p-value = 0.041,

=-0.109). Also, women more frequently take into ac-
count whether the product is made of natural materials
(p-value = 0.015, » = -0.155). Younger respondents
consider whether the product is recyclable (p-value =
0.021, »=0.128), while most of these factors are taken
into account by higher-income respondents.

In addition, there are reasons why consumers did
or did not purchase the products (questions B4 and
BS5).

Most frequently indicated reasons for purchasing
ESP were that ESPs have a positive impact on health,
are of high quality, and provide good feeling. This is
followed by good brand name of the product, care
about the health of the whole family, healthy lifestyle,
reasonable price, high efficiency of the product (e.g.
saving energy), and convincing advertising. The other
factors are ecological packaging, the fact that consum-
ers save money, and the attractive design of the prod-
ucts. The least indicated reasons for the purchase were
the improvement of consumer’s own image, the fact
that the products save time, and the products’ good
availability. The level compliance test determined that
the majority of the reasons for purchasing environmen-
tal products was independent of gender, age, education,
and income of the respondents (p-value was greater
than 0.05). The only dependence in this case was found
in the possibility of having a positive impact on the
health of the consumer, where this factor is taken into
account by respondents with lower education (p-value
= 0.019, r = 0.125). These respondents also consider

Tablica 3. Razlozi zbog koji ispitanici ne kupuju ekoloski odrzive proizvode

Friedman test / Friedmanov test

Wilcoxon signed-rank test / Wilcoxonov test

proizvoda.

proizvodima

Nun'lber(v)fo'bservatlons 350 e-c d-e b-d | g-b a-g h-a f-h

Broj opazanja

Chi-square / X2 547,444 | Lesting statistics 1 4 01| 944a | 6.265a | -2.294a | -2.661a | -0.480a | -0.707a

Statistika testiranja

Number of degrees of value

freedom 7 p-ve 0.000 | 0.807 | 0.000 | 0.022 | 0.008 | 0.631 | 0.480
) . Vrijednost p

Broj stupnjeva slobode

p-value 0.000 Legend:

Vrijednost p ’ a. Distrust in ESP / nepovjerenje u ekoloski odrzive proizvode

b. I am not sure about the quality of such products / ,, Nisam siguran u kvalitetu takvih

c. They are too expensive / preskupi su
d. They are less available on the market / rjede su dostupni na trzistu
e. There is little information about ESP / premalo je informacija o ekoloski odrzivim

f. They are not suitable for everyday use / nisu prikladni za svakodnevnu uporabu
g. They do not offer any benefits for me / ,, Od njih nemam nikakve koristi.
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Table 4 Reasons why respondents do not purchase ESPs

Tablica 4. Razlozi zbog koji ispitanici ne kupuju ekoloski odrzive proizvode

Binomial test / Binomni test
015_code Category Number of Sampling rate Test portion Bilateral p-value
Kategorija observations Frekvencija Mjera testa | Bilateralna vrijednost p
Broj opazanja odgovora
Group 1 / Skupina 1. 1.00 215 0.61 0.50 0.000
Group 2 / Skupina 2. 0.00 135 0.39
Total / Ukupno 350 1.00

the fact that environmental product has a positive im-
pact on family health (p-value = 0.015, » = 0.130). The
reason that ESP saves energy is taken into account
more by women than men (p-value = 0.007, r=-0.144).

The most frequently indicated reason for not pur-
chasing ESPs was their high price (Table 3). Based on
this finding, hypothesis H, was accepted. Frequently
identified reasons also included little information on
ESPs, and poor market accessibility. The next reasons
were ‘I am not sure of their quality’ and ‘They do not
offer any benefits to me’. The least indicated reasons
were distrust in ESPs and their unsuitability for every-
day use. The level compliance test revealed that price,
as the most important reason why respondents do not
purchase ESP, is independent of their gender (p-value
=0.49), age (p-value = 0.935) and education (p-value
=0.38). Dependence on the income of respondents was
confirmed (p-value = 0.0). Women do not buy ESPs
because they distrust them (p-value = 0.033, r =
-0.114), and the products do not offer any benefits to
them (p-value = 0.030, » =-0.116). The reason why the
ESPs are not suitable for everyday use was indicated
more by older respondents than the younger ones (p-
value = 0.0180, » = -0.126), while it was mostly re-
spondents with lower education who were not sure
about the product quality (p-value = 0.003, » = 0.158).

The last surveyed subject was the perception of
price. The survey verified how much respondents were
willing to pay for the ESP (question B6). Up to 34 % of
respondents are willing to pay the same price for an
ESP as for a regular product; 4.6 % are willing to buy
these products if they are less expensive, and 5.4 % say
they do not care about the price. Hypothesis H,, which
assumes that most Slovaks are willing to pay for an
ESP more than for a regular product, is associated with
the evaluation of this statement. By a binomial test (Ta-
ble 4), hypothesis H, was confirmed (p-value = 0).

Based on the survey results, it can be stated that
most Slovaks agree with the statement that it is neces-
sary to offer ESPs. Enterprises should consider intro-
ducing environmental activities that result in providing
ESPs, and thus contribute to environmental protection.
The survey has also revealed that most Slovaks are
willing to pay more for an ESP than for a regular one.
On the other hand, the price is the most important fac-
tor that affects them when deciding about the product
purchase. It can be claimed that Slovaks are interested
in purchasing ESPs; however, they are significantly in-
fluenced by the product price.
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3.2 Suggestions on implementing ESP
innovations in Slovak wood-processing SMEs

3.2. Prijedlozi za uvodenje inovacija ekoloski odrzZivih
proizvoda u mala i srednja poduzeca u Slovackoj
preradi drva

Wood-processing enterprises offer a number of
options to make an effective contribution to sustainable
development and to offer consumers an ESP as a result
of their activities.

There are several causes of environmental dam-
age, an important position among them being held by
those that are related to entrepreneurial activities and
ecologically inappropriate concept of products (Ve-
trakova et al., 2013). Improvement of environmental
conditions and reduction of the negative impacts of
civilization on the environment cannot be achieved
without the participation of business entities. The offer
of ESPs motivates consumers to consume without re-
gret, and at the same time, it ensures sustainable devel-
opment. Such concept is accepted positively by both
the enterprises and the ecologists. Wood-processing
enterprises should have a responsible attitude towards
the environment, and manifest long-term commitment
to sustainable development of their business, by imple-
menting environmentally sustainable activities and of-
fering ESPs.

The survey determined that most Slovaks have
already encountered the concept of an ESP of wood-
processing SMEs. The responses were independent of
gender, income, age and education. Therefore, it can be
stated that there is an increasing interest in ESPs from
wood-processing SMEs in Slovakia, and that Slovaks
are interested in the products whose consumption does
not burden the environment. Based on the survey re-
sults, it is possible to conclude that consumer percep-
tion of ESP is mainly linked to its positive environmen-
tal impact. The recyclability of the product is perceived
as its important component. It was interesting to find
out that most Slovaks agree with the statement that it is
necessary for wood-processing enterprises to include
ESPs in their offer (HO). Research of several authors
conducted in Asian, European, and African countries
(Chen et al., 2018; Pinto et al., 2016; Barber et al.,
2009) also confirmed an increasing trend of consumer
interest in purchasing ESPs.

When deciding to buy an ESP from wood-pro-
cessing SMEs, quality is important for consumers re-
gardless of their age, gender, education or income. The
same result regarding the relationship between the
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level of education and the use of ESP was proved by a
study of Shamsi and Siddiqui (2017). Most frequently
indicated reasons for purchasing these products were
that they have a positive impact on health, that they are
of high quality, and provide a good feeling. This is fol-
lowed by product safety and the length of warranty pe-
riod. Consumers also take into consideration the ener-
gy efficiency and simplicity of use. The product
biodegradability, ecological label and recyclability of
the product packaging are considered to be less rele-
vant. The last place is held by the ecological transport
of the product. Similar results were obtained by Liao
(2013), who found that the factors that influence con-
sumer behaviour when purchasing ESP are as follows:
the product saves resources and energy; it is made of
recyclable materials; it is reusable and recyclable; and
does not burden the environment. Based on the re-
search findings, it is possible to agree with the results
of a Taiwanese and Spanish researcher (Lai et al.,
2003; Leal-Rodrigez et al., 2017; Yang et al., 2017),
who claim that ESP development should focus on en-
ergy saving, pollution prevention, waste recycling, and
non-toxic product design.

The most frequently indicated reason for not pur-
chasing ESPs was their high price (H4), a trend that
was also observed by the European Commission
(www.ec.europa.cu). Frequently identified reasons in-
cluded little information on ESP and poor market ac-
cessibility. On the one hand, it was concluded that con-
sumers are interested in such products, but on the other,
they often do not know the added value that the ESP
generates. The consumer is not aware of the benefits of
ESP, such as reducing the amount of waste, which may
be viewed as an opportunity for wood-processing en-
terprises to use the environmental characteristics of
products as a competitive advantage. Lower prices and
the right advertisement of a new ESP can open new
business opportunities and thus contribute to the in-
crease in profits (Biernacka and Sedliac¢ikova, 2012).
We can agree with the European researchers (Schied-
erig et al., 2012; Albort-Morant et al., 2018, Mala et
al., 2017a), who claim that consumers should be in-
formed about the fact that by purchasing an ESP, they
contribute to the protection of the environment, and
also about how the enterprise protects the environment.
Consumers, who are sufficiently informed about ESPs,
believe that the purchase of these products is beneficial
to the environment, which has a positive impact on
their purchasing decisions and on prioritizing ESP
(H3), which was also suggested by Taiwanese re-
searchers (Norazah, 2016). Providing true information
about the environmental aspects of products also influ-
ences the consumer confidence in the enterprise (Chen
et al., 2015). All environmental activities performed by
an enterprise lead to the creation of an ESP or service,
so the enterprise should keep its consumers informed
of that fact (Pekkanen et al., 2018). If an enterprise
chooses an appropriate innovative marketing strategy
to highlight the environmental components of the
product and its sustainable business activities, it should
also increase the sales. Besides this, the product gains
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interest of both current and potential European con-
sumers, while the enterprise improves its image and
strengthens its sustainable competitive advantage
(Buhl et al., 2016). Based on the research results,
wood-processing enterprises are recommended to pro-
vide true information about the quality of the products
they offer. If consumers have true and complete infor-
mation, they can avoid buying products that they are
not interested in, and thus reduce the cost of service,
repairs, complaints, or additional shipping costs. An
enterprise that sells ESPs should pay attention to in-
forming the consumer of the nature of ESP, why its
purchase is more favourable than a traditional equiva-
lent, and what benefits it brings to the environment and
to the consumer (Liu et al., 2017). Similarly, enterpris-
es should inform their consumers about the best ways
to care for the product, which can extend the lifetime of
the product, thus avoiding the waste of money and nat-
ural resources of the planet. We agree with the recom-
mendations of Pinto ef al. (2016) to educate consumer
on ESP claims. This will enhance consumer loyalty
and increase the sale of ESPs. It is necessary to empha-
size the information about how to use the product prop-
erly, and how to dispose of it correctly. What is essen-
tial in this respect is to inform and educate the
consumer about the benefits of ecological thinking as-
sociated with adequate action.

Most Slovaks are willing to pay more for prod-
ucts and services of wood-processing enterprises that
have a positive influence on the environment, which
relates to product quality (H,). The same results were
achieved by Taiwanese, Malaysian and Romanian re-
searchers (Chen ef al., 2015; Ghazali et al., 2017; Ro-
man et al., 2015). A Pakistani researcher (Ali and Amir,
2016) found that, if an enterprise produces more ESPs,
consumers tend to buy more of its products.

Reducing negative impacts of products through-
out their life cycle is the basis for ESP development.
Wood processing enterprises that develop ESPs face
several challenges. One of the main challenges is to
integrate the environmental and conventional features
of the product (e.g. by avoiding compromises between
the products’ qualitative and environmental character-
istics).

Consumers and their requirements should repre-
sent the foundation for a wood-processing enterprise to
implement initiatives for ESP development. Sustaina-
ble consumption was seen to have the leading growth
rate (Liu ef al., 2017), as also confirmed by our re-
search.

Various authors from Australia, Europe, and Asia
(Sedliacikova et al., 2014; Fraj-Andres and Martinez-
Salinas, 2007; Syaekhoni et al., 2017) found that, if an
enterprise invests in ESP development, it can achieve
effective use of its sources, quick return on investment,
increase in sales, improve business image, ensure
product differentiation from competition, and penetrate
into new markets more easily.

Protecting the environment by reducing waste
and consumption of natural resources and energy pro-
vides many entrepreneurial opportunities for sustaina-
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ble development. This development should result in
innovations for wood-processing enterprises that
would lead them to provide products and services that
meet consumer requirements and environmentally
friendly production and consumption.

4 CONCLUSIONS
4. ZAKLJUCAK

Based on the analysis of the theoretical founda-
tions of the given problem, and on the results of our
research, it has been found out that, following the per-
ception of consumers, wood-processing enterprises
should focus their ESP development on three areas —
energy saving, pollution prevention, and waste recy-
cling. The main objective of the research has been
achieved.

Our research has revealed how adult Slovaks un-
derstand the term ESP. They were asked about their
opinion on how important it was for wood-processing
enterprises to offer ESPs, with the focus on finding out
their concerns when purchasing these products; the
reasons why they purchase or do not purchase ESPs,
and the intensity of their perception of the ESP price.
Most respondents understand the term ESP as ecologi-
cally friendly and healthy.

Consistent with hypothesis H,, the results of our
research revealed that most Slovaks agree with the
statement that it is necessary to provide ESPs in the
market. Hypothesis H  was accepted.

Our research has confirmed that as much as 73.4
% of respondents have already encountered the term
ESP, while 26.6 % have never heard of this concept. In
line with hypothesis H , which suggests that more men
than women have already encountered the term ESP of
wood-processing enterprises, it was proved, by apply-
ing the Spearman rank correlation coefficient test, that
the responses are independent of gender. Based on this,
hypothesis H, was rejected.

Hypothesis H, assumed that the quality of ESPs
of wood-processing enterprises is important to con-
sumers, regardless of their income, which was con-
firmed by the level compliance test (p-value = 0.14).
Thus hypothesis H,, which assumes that the quality of
the ESP is important to consumers regardless of their
income, was confirmed. Hypothesis H, was accepted.

As many as 34 % of respondents were willing to
pay the same price for an ESP of wood-processing en-
terprises as they would for a regular one, 4.6 % would
pay less, and 5.4 % claimed that the price was irrele-
vant for them. Hypothesis H,, which assumed that the
majority of Slovaks would pay more for the ESP as
they would for a regular product, was confirmed by bi-
nomial test. Hypothesis H, was accepted.

The most frequently indicated reason for not pur-
chasing ESP from wood processing enterprises was
their high price (H,). The results of our research con-
firmed hypothesis H,.

The summary of the research results leads to the
following conclusions: the most indicated reasons to
buy ESPs from wood-processing enterprises are that
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these products have a positive impact on the health of
consumers, and are of high quality. Most Slovaks are
willing to pay more for the products that have a posi-
tive environmental impact of such wood-processing
enterprises.

The findings and conclusions of the present re-
search are limited in that the research focused on
wood-processing enterprises, while more precise and
applicable results could be achieved with the focus on
more industries. Therefore, future research should fo-
cus on specific differences between implementing the
development of ESPs, as well as on differences be-
tween the respective industries. Since the research was
conducted on a sample of the adult population of Slo-
vakia, further exploration could be extended to the
population of the European Union or to comparing the
perception of an ESP by Slovak consumers (consumers
of the European Union) with the consumers outside the
EU.
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