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of 16 mixed questions. Surveys were collected electronically via the Interankiety.pl online
platform between January and March 2023.
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students in Poland when taking pro-environmental actions. Non-stationary students are more
likely to be persuaded to take the actions by potential reductions in living costs, while second-
level students are more likely to be encouraged to take these actions by caring for their
surroundings and the environment.

Research limitations/implications: The research presented in this article has some limitations.
Firstly, it was conducted only in Poland, and secondly, only selected pro-environmental
measures were taken into account.
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1. Introduction

A domain of today's continuously developing society, there is a very visible trend towards
environmental protection. Undoubtedly, the growing environmental awareness of urban and
rural residents, which creates the so-called environmental sensitivity of both social groups and
individuals, contributes to this (Omoogun et al., 2016). Ecological awareness (Giiven, Uyulgan,
2021; Grodzinska-Jurczak, 2000) is understood as "an understanding of the threats posed by
the poor state of the environment and the role of the anthropogenic factor in shaping it" (Matel,
2016, p. 57), ecological awareness is not only knowledge of the environment, but first and
foremost recognition of the environment as a value and active actions for its protection
(Tuszyska, 2017). Improving environmental awareness and sensitivity will help people live in
a healthier and safer environment, which is only possible through environmental education
(Cetin, Nisanci, 2010).

There are many concepts that refer to environmental improvement. When considering some
of them, it is worth noting the so-called futurological vision, whose creator is A. Toffler.
He puts forward a very promising forecast for the future that "with the development of
an information-based civilisation, ethics will change - it will be the so-called prosumer ethics,
which means that man will reject the ethic of getting rich characteristic of the industrial
formation, while personal, intellectual, and spiritual values will become important.
Thus, human attitudes will become more eco-ethical” (Bugiel, 2002, p. 73).

A. Kuzior, on the other hand, believes that on the basis of two sciences: ecophilosophy and
systematic sozology, the socioeconomic and ecological order indicated in the concept of
sustainable development can be created (Kuzior, 2007).

Analysing the above trends, one can undoubtedly conclude that the concept of Corporate
Social Responsibility is becoming a derivative of them (Wolniak, 2016). One of its key
demands is to care for the environment (Sanchez-Torné et al., 2020) by initiating diverse
activities that improve its quality, control environmental issues (shaping pro-environmental
attitudes of employees). It should not be forgotten that financial benefits are not in all cases the
motivation for implementing the concept of Social Responsibility (Jha, Cox, 2015). It is also
worth emphasising that pro-environmental attitudes should be shaped not only in the work
environment, but at a much earlier stage, before a person enters adulthood. A favourable tool
for achieving this goal will be the already mentioned, multifaceted environmental education,
which includes diverse forms and encourages innovation. Attention must be paid to the
complexity of this process (Ober, 2022), prompting reflection and subsequent effective pro-
environmental action.

Referring to the above considerations, the main objective of the study presented in this paper
Is to assess the impact of the form and level of study on the type of pro-environmental activities
undertaken by university students in Poland. The study hypothesises that the form and level of
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study differentiate the rationale of university students in Poland when taking pro-environmental
actions. The study used a proprietary survey questionnaire consisting of 16 mixed questions.
Surveys were collected electronically via the Interankiety.pl online platform between January
and March 2023.

The structure of the remainder of the article begins with a review of the literature on
environmental education, followed by a characterisation of selected activities that foster
environmental protection. This is followed by a description of the methodology used in this
study and the results of the analysis and discussion. Finally, conclusions are presented from
a scientific and practical point of view.

2. Theoretical background

The literature offers a diverse approach to environmental education (Juzefovi, 2015).
It can be defined as 'preparation for participation in response to the global environmental crisis,
including the problem of climate change"” (Kozlowska, 2021, p. 130). An interesting approach
to this issue is presented by H. Sommer and G. Zakrzewski, who believe that "environmental
education should not only be implemented through the institutionalised introduction of further
subjects in this area, but should also find expression in a programme of unconventional yet
effective activities addressed to individual communities™ (Sommer, Zakrzewski, 2017, p. 271).
Experts emphasise that this concept can be equated with education for sustainable development
(Kuzior, 2014) or climate education (Pihkala, 2020). As mentioned earlier, environmental
education leads to the creation of pro-environmental attitudes in society and the taking of
specific actions to protect the environment. These can include: the use of alternative energy
sources (Kuziemska et al., 2015; Gajdzik et al., 2023), the use of alternative and/or
environmentally friendly forms of transport (Paziak, Szymaska, 2019), saving of available
resources sources energy (Ysik, 2016; Kalda, Fornagiel, 2014), saving of available water
resources (Rumianowska, 2013), using modern and energy efficient lighting (Bialoh, Wener,
2015), using rainwater (Bak, Krolikowska, 2016), buying second-hand items (Wilczak, 2019)
or repairing damaged electronic equipment (Kubala, Stelmach, 2023). The conscious
implementation of these measures will undoubtedly improve the quality of the environment,
protecting society from climate catastrophe.
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3. Materials and Methods

The study was conducted to assess the influence of the form and level of study on the type
of pro-environmental activities undertaken by university students in Poland. The following
research questions were formulated:

e Is the uptake of any pro-environmental activities by university students in Poland

dependent on the form and/or level of their studies?

e Does the form and/or level of study have an impact on the type of pro-environmental
activities undertaken by students at higher education institutions in Poland?

e Does the form and/or level of study make a difference in the rationale of tertiary students
in Poland in taking pro-environmental action?

e Do the opinions of students at higher education institutions in Poland on the pro-
environmental measures needed to be taken by state institutions and their home
university in the near future depend on the form and/or level of their studies?

e Is the assessment of tertiary students in Poland regarding the impact of particular eco-
innovations on creating environmental awareness linked to the form and/or level of their
studies?

e Does the form and/or level of study influence university students' assessment of the
level of environmental awareness in Poland?

The study used a proprietary survey questionnaire consisting of 16 mixed questions.
The questionnaires were collected electronically via the Interankiety.pl online platform between
January and March 2023. The main focus of this statistical analysis was eco-innovation and the
evaluation of its impact on the type of pro-environmental behaviour undertaken in terms of the
form and level of study of university students in Poland.

The following statistical methods were used during the analysis: the Shapiro-Wilk test,
the Mann-Whitney U test and Pearson's 2 test of independence.

The survey was conducted among 1,000 students, including 598 men (59.80%), 376 women
(37.60%), and 26 persons of the other sex (2.60%). The majority of students surveyed were
studying stationary (69.10%); nearly one in three respondents were studying non-stationary
(30.90%). The majority of respondents were in first-degree studies (81.10%); nearly one in five
survey participants were in second-degree studies (18.90%).
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4. Results and Discussion

4.1. Influence of form and level of study on taking any environmental action

The undertaking of any environmental activities by the students surveyed was not dependent
on their form of study. The vast majority of respondents, both stationary and non-stationary
students, performed environmental protection activities, with a slightly higher percentage of the
former group (82.20% and 78.96%, respectively). However, this difference was not statistically
significant, as shown by analysis with Pearson's 2 test: ¥ (1) = 1.46; p = 0.226; ¢ = 0.038.

In contrast, the level of study was important for the students surveyed to engage in any pro-
environmental activities. Although both first- and second-level students overwhelmingly
performed the above-mentioned activities, the percentage of such cases was lower in the former
group (80.02% and 86.24%, respectively). The difference observed was found to be statistically
significant, as determined by the results of the analysis with Pearson's y? test: ¥* (1) = 3.88;
p <0.05; ¢ =-0.062 (Table 1).

Table 1.
Relationship between the level of study and their taking any environmental action
Level of study
1st degree 2nd degree )
(n=811) (n = 189) X test ¢
n % n %
. . . ¥2 (1) = 3.88;
Taking any environmental action | Yes 649 | 80.02% | 163 | 86.24% 0 <0.05 -0.062

Source: own elaboration.

4.2. Influence of the form and level of study on the type of environmental action taken

Some of the pro-environmental actions taken by the students surveyed were significantly
related to their form of study. It turned out that stationary students were more likely than non-
stationary students to use alternative and/or environmentally friendly forms of transport
(37.50% and 21.72% respectively); and less likely to use modern and energy-efficient lighting
(61.80% and 70.08%, respectively). These differences reached statistical significance, as found
in the results of the analysis with Pearson's ¥ test, both for the use of alternative and/or green
forms of transport: ¥* (1) = 19.29; p < 0.001; ¢ = 0.154; and the use of modern and energy-
efficient lighting: % (1) = 5.1; p < 0.05; ¢ = -0.079.

The remaining pro-environmental activities did not differ significantly in terms of their
uptake between stationary and non-stationary students. In the former group, alternative energy
sources were used almost as often as in the latter (34.51% and 35.25% respectively); available
energy and/or water resources were saved slightly less often (61.62% and 68.44% respectively),
second-hand items were purchased (45.42% and 51.23% respectively) and damaged electronic
equipment was repaired (47.71% and 50.41% respectively); and rainwater was used more often
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(41.55% and 37.70% respectively). However, the differences observed between the two groups
proved to be insignificant. As the analysis with Pearson's y* test showed, there was
no statistically significant relationship between the form of study of the respondents and the
type of environmental activities they conducted, such as the use of alternative energy sources:
¥* (1) = 0.04; p = 0.839; ¢ = -0.007; saving available energy and/or water resources:
v (1) = 3.43; p < 0.064; ¢ =-0.065; using rainwater: y> (1) = 1.05; p = 0.306; ¢ = 0.036; buying
second hand items: y? (1) = 2.31; p = 0.129; ¢ = -0.053; and repairing broken electronic
equipment: % (1) = 0.5; p = 0.481; ¢ = -0.025 (Table 2).

Table 2.
Relationship between the form of study and the type of environmental activities they undertake
Form of study
Type of environmental action taken Stationary Non-stationary X2 test
yp (n = 568) (n = 244) ¢
n % n %
. Yes 196 | 34.51% | 86 | 35.25% | y?(1)=0.04;
Use of alternative energy sources Not 372 165.49% | 158 | 64.75% b= 0.839 -0.007
Use of alternative and/or Yes 213 | 37.50% | 53 | 21.72% 2 (1) =19.29:
environmentally friendly forms of Not 355 | 62.50% | 191 | 78.28% b < 0.001 0.154
transport
Saving available energy and/or water |Yes 350 | 61.62% | 167 | 68.44% | %* (1) =3.43; -0.065
resources Not 218 | 38.38% | 77 31.56% p <0.064 )
Use of modern and energy-efficient | Yes 351 |61.80% | 171 | 70.08% | ?(1)=5.1; -0.079
lighting Not 217 | 38.20% | 73 29.92% p <0.05 )
. Yes 236 | 41.55% | 92 37.70% | %* (1) = 1.05;
Use of rainwater Not | 332 | 58.45% | 152 | 62.30% | p=0306 | 0%
. . Yes 258 | 45.42% | 125 | 51.23% | ¥*(1)=2.31; )
Buying second-hand items Not | 310 | 54.58% | 119 | 48.77% | p=0129 | 2093
Repair of damaged electronic Yes 271 | 47.71% | 123 | 50.41% | ¥*(1)=0.5; -0.025
equipment Not 297 |52.29% | 121 | 49.59% p=0.481 )

Source: own elaboration.

The level of study of the students surveyed also influenced some of the environmental
actions they took. First-degree students were more likely than second-degree students to use
alternative energy sources (36.67% and 26.99%, respectively); and less likely to conserve
available energy and/or water resources (61.33% and 73.01%, respectively), buy second-hand
items (45.15% and 55.21%, respectively), and repair damaged electronic equipment (46.07%
and 58.28%, respectively). Based on the results of the analysis with Pearson's ? test, the above
differences were considered statistically significant, both in terms of the use of alternative
energy sources: ¥* (1) =5.38; p < 0.05; ¢ = 0.081; Saving available resources of energy sources
and/or water: ¥* (1) = 7.68; p < 0.01; ¢ = -0.097; buying second-hand items: y? (1) = 5.3;
p < 0.05; ¢ = -0.081; as well as repair damaged electronic equipment: ¥ (1) = 7.78; p < 0.01;
¢ =-0.098.

For the other pro-environmental actions taken by the students surveyed, there was
no significant relationship with their level of study. It appeared that first- and second-level
students were similarly likely to undertake the other activities, with the former group having
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a slightly higher proportion of those using alternative and/or environmentally friendly forms of
transport (33.28% and 30.67%, respectively); and a lower proportion of those using modern
and energy-efficient lighting (63.79% and 66.26%, respectively) and using rainwater (40.06%
and 41.72%, respectively). Analysis using Pearson's x> test showed that there were no
statistically significant differences between the two groups in terms of both the use of
alternative and/or environmentally friendly forms of transport: ¥*> (1) = 0.4; p = 0.526;
¢ = 0.022; use of modern and energy-efficient lighting: ¥* (1) = 0.35; p = 0.557; ¢ = -0.021;
as well as the use of rainwater: y? (1) = 0.15; p = 0.7; ¢ = -0.014.

4.3. Influence of the form and level of study on the extent to which individual
prerequisites encourage environmental action

The degree to which respondents were encouraged to take pro-environmental action by the
issue of reducing the cost of living differed between stationary and non-stationary students.
It turned out that in the former group, cost-of-living reduction was less likely to encourage the
above-mentioned activities (Mstationary = 3.93; SDstationary = 0.91 and Mnon-stationary = 4.06;
SDnon-stationary = 0.91). This difference was statistically significant, as shown by analysis with
the Mann-Whitney U test: Z = -2; p < 0.05; rqg = -0.09.

The form of study of the respondents, in turn, did not significantly differentiate the degree
to which they were prompted to take pro-environmental action for other reasons. Following
an ecological trend was such a rationale for stationary and non-stationary students at the same
level (Mstationary = 2.49; SDstationary = 1.11 and Mnon-stationary = 2.49; SDNon-stationary = 1.19). Slightly
greater differences between the two groups were reported for concern for the environment and
surroundings (Mstationary = 3.75; SDstationary = 0.9 and Mnon-stationary = 3.79; SDnNon-stationary = 0.94),
concern for the health of oneself, family, and loved ones (Mstationary = 4.19; SDstationary = 0.85
and Mnon-stationary = 4.2; SDnon-stationary = 0.85), concern about creating a deficit in available
resources (Mstationary = 3.42; SDstationary = 1.01 and Mnon-stationary = 3.43; SDnon-stationary = 1.07),
and the desire to improve quality of life (Msttionary = 3.95; SDstationay = 0.94 and
Mnon-stationary = 3.97; SDnon-stationary = 0.96); in each case a higher degree among non-stationary
students. The results of the analysis with the Mann-Whitney U-test indicate that there were no
statistically significant differences between the two groups in terms of the degree of
encouragement to take pro-environmental actions by premises such as caring for the
surroundings and the environment. Z = -0.91; p = 0.36; rg = -0.04; Concern for the health of
oneself, family and loved ones: Z = -0.19; p = 0.851; rg = -0.01; concern for creating a deficit
in available resources: Z = -0.27; p = 0.79; rg = -0.01; desire to increase quality of life:
Z =-0.36; p =0.715; ry = -0.02 and following the trend of ecology: Z=-0.07; p = 0.946;ry =0
(Table 3).
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Table 3.
Relationship between respondents’ form of study and the degree to which they were encouraged

by particular premises to take pro-environmental action

Descriptive statistics Mann
Formof | Mean = | Median | ,,. Confidence o
study Standin | [Q25 - I\|\/I/||2).(- interval S:?Qf V\(Jh![terslfy o
g dev. Q75] " -95.00% H95.00% )
Caring for the |Suonary | 3.75% | 41341 | 15 | 368 | 3.83 | 0.04
. (n = 568) 0.9 o
surroundings Non Z=-0.91; -0.04
and the - 3.79 + p=0.36 '
environment stazlonary 0.94 4[3-4] 1-5 3.67 3.91 0.06
(n = 244)
Taking care of | owdonary | 4191 gl 15 | 412 | 426 | 004
(n = 568) 0.85 — n1q-
yourself, your Z=-0.19;
family and your Non- 42+ p=0.851 -0.01
loved ones stazlonary 085 4 [4-5] 1-5 4.09 431 0.05
(n = 244)
Concern for the | Stationary 342+ i i
creation of (n =568) 1.01 3 [3-4] 15 3.33 3.50 0.04 _ .
1on ¢ z=-0.27;
a deficit in Non- 3434 -079 -0.01
available | stationary ; 35[3-4]| 15 | 3290 | 356 | 007 |PTY
1.07
resources (n=244)
Stationary 393+
Reductionin | (n = 568) 001 | 4[5} 15 | 38 | 400 | 0.04 .
maintenance | Non- o 1-0.09
costs stationary | “00% | 4fas] | 15 | 395 | 418 | 006 | P<O0°
_ 0.91
(n=244)
Stationary 395+
Willingness to | (n = 568) 094 | A1 15 | 388 | 403 | 004 |
improve quality | Non- 3974 - 0 715 -0.02
of life stationary i 4[3-5] 1-5 3.85 4.09 006 |P™%
- 0.96
(n = 244)
(Srfa_t'ggg)ry 2.1435: 2123] | 15 | 239 | 258 | 005
Keeping up with No;1- : Z=-0.07;| 5o
the green trend stationary 2.49 + 2.5 15 234 264 0.08 p =0.946
(= 244) 119 | [1-3]

Source: own elaboration.

The level of study differentiated the degree of encouragement of pro-environmental actions
by also one premise, in this case care for the surroundings and the environment. It turned out that
first-degree students were less likely than second-degree students to take pro-environmental
actions under the influence of the aforementioned premise (M1 degree = 3.72; SD1 degree = 0.92 and
M2 degree = 3.94; SD2 degree = 0.87). Based on the results of the analysis with the Mann-Whitney
U test, the above difference was considered statistically significant. Z = -2.55; p < 0.05;
rg =-0.13.

The other rationales similarly encouraged the students surveyed to take pro-environmental
actions, regardless of their level of study. First-degree students were slightly less likely than
second-degree students to be driven by concern for the health of themselves, family and loved
ones (M1 degree = 4.16; SD1 degree = 0.87 and M2 gegree =4.32; SD2 degree = 0.74), concern for creating
a deficit in available resources (M1 degree = 3.41; SD1 degree = 1.02 and My degree = 3.45;
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SD2 degree = 1.05) and reducing the cost of living (M1 degree = 3.95; SD1 degree = 0.92 and
M2 degree = 4.05; SD2 degree = 0.87); and more so the desire to increase quality of life (Mz1 degree = 3.97;
SD1 degree = 0.95 and M2 degree = 3.91; SD2 degree = 0.91) and following the trend of ecology
(M1 degree = 2.49; SD1 degree = 1.14 and M2 gegree = 2.47; SD2 degree = 1.12). These differences were
found to be statistically insignificant, in terms of the degree of encouragement of ecological
activities by both concern for the health of oneself, family and loved ones: Z = -1.67; p < 0.094;
rg = -0.08; concern about creating a deficit in available resources: Z = -0.58; p = 0.559; rg =-0.03;
reducing the cost of living: Z = -1.17; p = 0.24; rg = -0.06; desire to improve quality of life:
Z =0.88; p = 0.377; rg = 0.04; as well as following the ecology trend: Z = 0.36; p = 0.716;
rg = 0.02.

4.4. Influence of the form and level of study on opinions about the environmental
measures needed to be taken by state institutions and the home university
in the near future

Opinions differed between stationary and non-stationary students on the two environmental
measures needed to be taken by state institutions in the near future. The former group attributed
greater importance to the expansion of the clean transport zone (Msttionay = 3.41;
SDstationary = 1.16 and Mnon-stationary = 3.02; SDnNon-stationary = 1.3) and the elimination of pollution
emission sources (Mstationay = 3.96; SDstationay = 1.01 and Mnonstationary = 3.69;
SDnon-stationary = 1.18). Analysis with the Mann-Whitney U-test showed that the differences
recorded were statistically significant, both in terms of opinion on the extension of the clean
transport zone: Z=4.12; p <0.001; rqg = 0.16; and opinions on the elimination of emission sources:
Z=3.03;p<0.01;rg=0.12.

The form of study of the respondents was not important for their assessment of the importance
of other pro-environmental measures to be taken by state institutions in the near future. Stationary
students attributed less importance than non-stationary students to the creation of new cycle paths
(Mstationary = 3.57; SDstationary = 1.12 and Mnon-stationary = 3.59; SDnon-stationary = 1.19); and more
importance to the creation of cycle parking facilities (Mstationary = 3.14; SDstationary = 1.14 and
Mnon-stationary = 3.09; SDnNon-stationary = 1.23), increasing subsidies for the purchase of various
environmentally friendly solutions (Mstationary = 3.69; SDstationary = 1.09 and Mnon-stationary = 3.66;
SDnon-stationary = 1.21), promoting environmentally friendly solutions to a greater extent
(Mstationary = 3.51; SDstationary = 1.02 and Mnon-stationary = 3.46;SDnon-stationary= 1.14) and supporting
the implementation of eco-innovations (Mstationary = 3.7; SDstationary = 0.95 and Mnon-stationary = 3.62;
SDnon-stationary = 1.04). The differences found were considered, based on the results of the Mann-
Whitney U-test analysis, to be statistically insignificant, both with regard to the creation of new
cycle paths: Z =-0.59; p = 0.558; rq = -0.02; Creation of parking facilities for cyclists: Z = 0.27;
p = 0.784; ry = 0.01; increase in subsidies for the purchase of various environmental solutions:
Z =-0.07; p = 0.948; rg = 0; Promoting eco-friendly solutions more widely: Z = 0.42; p = 0.675;
rg = 0.02; as well as supporting the implementation of eco-innovations: Z = 1.03; p = 0.302;
rg =0.04 (Table 4).
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Table 4.
Relationship between the form of study of the respondents and their opinions on the pro-

environmental measures that state institutions in the near future

Descriptive statistics
. . Confidence Mann-
Form of Mean £ | Media | Min. interval Stand | Whitney | rq
study Standard | n [Q25 - +9500 | error U test
deviation | - Q75] | Max. |-95.00% 0/'0 '
Stationary ) i
Extension of the | (n = 691) 341+1.16| 3[3-4] | 1-5 3.32 3.50 0.04 it
Clean Non- <_0'00i 0.16
Transport Zone |stationary |[3.02+1.3| 3[2-4] | 1-5 2.88 3.17 007 | P=%
(n=309)
stationary |3 55,y 15| 4[3-4] | 15 | 349 | 365 | 004
. (n = 691) _ .
Creation of new Non- Z=-0.59; -0.02
cyclepaths | i tionary |3.59+1.19| 4[3-5] | 15 | 346 | 373 | 007 | P=0-558
(n =309)
Creation of (Srfa:t'ggf)ry 3.04+1.14| 3[2-4] | 15 | 305 | 322 | 0.04
parking N Z=0.27; 0.01
facilities for on- p=0.784 | ©
cyclists stationary |3.09+1.23| 3[2-4] | 1-5 2.96 3.23 0.07
(n = 309)
Increase in Stationary
subsidies for the | (n=601)  |>69% 109 4 [3-5] | 1-5 | 361 | 378 | 0.04
purchase of i Z =-0.07;
various sl,\'ig'?ionary 3.66+121] 4[3-5] | 15 | 352 | 380 | 007 |P=098 o
environmental (n = 309) ’ ' ' ' '
solutions -
Promoting more (Srfa_t'ggf)ry 3514102 4[3-4] | 15 | 344 | 359 | 0.04
environmentally No;1- 2=042 |0,
friendly | tionary |346+1.14| 4[3-4] | 1-5 | 334 | 359 | 006 | P7067
solutions (n = 309)
Eliminating (Srfa:“ggf)ry 3.96+101| 4[3-5] | 15 | 389 | 404 | 0.04
sources of Non- Z=3.03; 0.12
pollutant . p<0.01 '
L stationary |3.69+1.18| 4[3-5] | 1-5 3.56 3.82 0.07
emissions (n = 309)
Supporting the f’rfa:“gg‘l"‘)ry 37+095 | 4[3-4] | 15 | 363 | 377 | 004
implementation Non- Z=1.03; 0.04
_ofeco- i tionary [3.62+1.04| 4[3-4] | 15 | 351 | 374 | 006 | P 0302
innovation (n = 309)

Source: own elaboration.

However, among the pro-environmental measures that the home university in the near
future, stationary and non-stationary students differed significantly in their assessment of the
importance of greening the University. It turned out that in the former group, the issue of
greening the University was considered more important than among non-stationary students
(Mstationary = 3.93; SDstationary = 1.07 and Mnon-stationary = 3.73; SDnon-stationary = 1.12).
This difference was statistically significant, as shown by analysis with the Mann-Whitney
Utest: Z=2.64; p<0.01;rg=0.1.
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The other activities to be undertaken by the home university in the near future were rated
similarly by the respondents, regardless of the form of study. Stationary and non-stationary
students rated the relevance of activities in the form of organising conferences and/or symposia
to publicise and promote pro-environmental activities the same or almost the same
(Mstationary = 2.79; SDstationary = 1.01 and Mnion-stationary = 2.79; SDnon-stationary = 1.07), organising
competitions for the best pro-environmental solutions (Mstationary = 3.29; SDstationary = 1.05 and
Mnon-stationary = 3.28; SDnon-stationary = 1.1) and promoting waste separation and resource saving
(Mstationary = 3.9; SDstationary = 1.01 and Mnon-stationary = 3.89; SDnNon-stationary = 1.08). Slightly greater
differences, in favour of the former group, were found when assessing the relevance of activities
involving support for environmentally friendly projects (Mstationary = 3.88; SDstationary = 0.96 and
Mnon-stationary = 3.83; SDnon-stationary = 1.02), promotion of healthy lifestyles and nutrition
(Mstationary = 3.72; SDstationary = 1.1 and Mnon-stationary = 3.68; SDnon-stationary = 1.06) and the
inclusion of education in the area of sustainability in all fields and levels of study
(Mstationary = 3.34; SDstationary = 1.09 and Mnon-stationary = 3.3; SDnon-stationary = 1.16). As shown by
the Mann-Whitney U test analysis, the respondents’ form of study did not significantly
differentiate their assessment of the relevance of the pro-environmental activities needed to be
undertaken by their home university in the near future, such as organising conferences and/or
symposia to publicise and promote pro-environmental activities: Z = -0.09; p = 0.928; rg = 0;
organising competitions for best pro-environmental solutions: Z = 0.11; p = 0.909; rq = 0;
Supporting environmentally friendly projects: Z =0.38; p =0.704; rqy = 0.02; promoting healthy
living and eating: Z = 0.79; p = 0.432; rqg = 0.03; promoting waste separation and resource
conservation: Z = -0.34; p = 0.734; ry = -0.01; and mainstreaming education in the area of
sustainability in all fields and levels of study: Z = 0.35; p = 0.726; ry = 0.01 (Table 5).

Table 5.
Relationship between the form of study and their opinions on the environmental measures that

their home university in the near future

Descriptive statistics
Form of Mean + Median | Min. Confidence
study Standing dev [Q25 - - interval
‘| Q75] | Max. |-95.00%0 (+95.00%

279+1.01 | 3[2-3]| 15 | 271 | 286 | 0.04

Mann-
Stand Whitney Ul g
error. test

Organising Stationary
conferences | (n=691)
and/or symposia

to publicise and | Non- Z : 00902% 0.00
promote stationary | 2.79+1.07 | 3[2-4] | 1-5 2.67 2.91 006 [PTY
environmental | (n =309)
activities
Organising Stationary i i
competitions for | (n = 691) 329+1.05 | 3[34]| 15 3.22 3.37 | 0.04 S - o1t
the best Non- b = 0.909 0.00

environmental | stationary 328+1.1 | 3[34]]| 15 3.15 3.40 0.06
solutions (n=309)
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Cont. table 5.
Supporting (Srfa:“ggf)ry 3884096 |4[35]| 15 | 381 | 395 | 0.04
environmentally Non- Z=0.38; 0.02
friendly | i tionary | 3.83+1.02 | 4[3-5] | 15 | 372 | 395 | 006 |PT0704
projects (n = 309)
Stationary ) )
Promoting (n = 691) 372+1.1 | 4[3-5]| 15 3.63 3.80 0.04 S =07
a healthy Non- -0 432 0.03
lifestyle and diet | stationary | 3.68+1.06 | 4[3-4] | 1-5 3.56 3.79 006 |P7%
(n = 309)
Promoting | Stationary | 34, 1o | 4(3-5] | 1-5 | 383 | 3.98 | 0.04
waste (n=691) 7 =034
separation and | Non- ~0 734 -0.01
resource stationary | 3.89+1.08 | 4[3-5] | 1-5 3.77 4.01 0.06 p=0
conservation | (n =309)
Integration of | Stationary ) )
education for | (n = 691) 334+1.09 | 3[3-4] | 15 3.26 3.42 0.04
sustainable Z=10.35;
.| Non- _ | 0.01
developmentin | o iionary | 33+1.16 |3[3-4]| 15 | 317 | 343 | 007 |P=0726
all fields and (n = 309)
levels of study -
Stationary | 393,107 [4[3-5) | 15 | 385 | 401 | 0.04
Greening the (n =691) Z =264
. - Non- < 0.01, 0.10
University | stationary | 3.73+1.12 | 4[3-5] | 15 | 360 | 385 | 0.06 | P<0
(n = 309)

Source: own elaboration.

The evaluation of some environmental measures in terms of the necessity for state
institutions to undertake them in the near future differed among first and second degree
students. In the former group, the importance of measures involving the creation of new cycling
paths was less highly (M1 degree = 3.54; SD1 degree = 1.14 and M2 degree = 3.75; SD2 degree = 1.13),
bike parking facilities for cyclists (M1 degree = 3.08; SD1 degree = 1.16 and M2 degree = 3.33;
SD2 gegree = 1.16), increased subsidies for the purchase of various environmental solutions
(M1 degree = 3.65; SD1 degree = 1.13 and M2 degree = 3.84; SD2 degree = 1.1) and support the
implementation of eco-innovations (M1 degree = 3.64; SD1 degree = 0.97 and M2 gegree = 3.82;
SD2 gegree = 1). The differences found between the two groups were considered, based on the
results of the analysis with the Mann-Whitney U test, to be statistically significant, in terms of
opinion regarding both the creation of new cycle paths: Z = -2.46; p < 0.05; ry =-0.11; Creation
of parking facilities for cyclists: Z = -2.76; p < 0.01; rg = -0.13; Increased subsidies for the
purchase of various environmentally friendly solutions: Z = -2.12; p < 0.05; ry = -0.1; as well
as supporting the implementation of ecoinnovations: Z = -2.32; p < 0.05; ry =-0.11.

However, the level of study was not significant for the opinions of the students surveyed
about other environmental measures that state institutions in the near future. First-degree
students attributed slightly less importance than second-degree students to measures such as the
extension of the clean transport zone (M1 degree = 3.27; SD1 degree = 1.2 and M2 degree = 3.38;
SD2 degree = 1.3), promoting environmentally friendly solutions to a greater extent
(M1 degree = 3.48; SD1 degree = 1.07 and M2 degree = 3.59; SD2 degree = 1.02) and elimination of
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pollution emission sources (M1 degree = 3.86; SD1 degree = 1.07 and Mz degree = 3.96; SD2 degree = 1.1).
However, these differences were not significant. As shown by the analysis with the
Mann-Whitney U test, the study level of the respondents did not differentiate their opinions on
the importance of the environmental measures needed to be taken by state institutions,
such as the extension of the clean transport zone. Z = -1.44; p = 0.149; rg = -0.07; promoting
environmental solutions more widely: Z = -1.17; p = 0.241; rqy = -0.05; and elimination of
emission sources: Z = -1.43; p = 0.153; ry = -0.07 (Table 6).

Table 6.
Relationship between respondents’ level of study and their opinions on the environmental

measures that state institutions in the near future

Descriptive statistics Mann
Level of | Mean = | Median | . Confidence i
study Standin | [Q25 - I\I\/I/I'Q)'(' interval S:?QS V\Gh'tterslfy o
g dev. Q75] " |-95.00%0|+95.00% '
Extension of the | >0 4e0ree | 3:27% | 3139 | 15 | 318 | 335 | o004 | _ .,
(n=811) 12 Z=-1.44;
Clean ond degree | 3.38 < p=0149 | 007
Transport Zone (n = 189) 13 4 [3-4] 1-5 3.19 3.57 0.09
1st degree | 3.54+
Creation of new | (n = 811) 1.14 4[3-4] -5 3.46 3.61 0.04 Z =-2.46; 011
cycle paths 2nd degree | 3.75+ i i p <0.05 '
(n = 189) 113 4 [3-5] 1-5 3.59 3.91 0.08
Creation of | 1st degree 3.08 + i i
parking  |(n=s811) | 116 | 2[4 | 15| 300 1 316 1004 1,6 013
facilities for | 2nd degree | 3.33+ i i p<0.01 '
eyclists (n = 189) 116 3[3-4] 1-5 3.16 3.49 0.08
Increasing 1st degree 3.65+ i i
subsidies for the | (n = 811) 1.13 4[3-9] -5 3.57 3.73 0.04
purchase of Z=-212, -0.10
various 2nd degree | 3.84+ i i p<0.05 '
environmental | (n=189) 11 4[3-9] -5 3.68 3.99 0.08
solutions
Increased 1st degree 348 + i i
promotion of | (n=811) 1.07 4[3-4] -5 3.40 3.5 0.04 Z=-117, -0.05
environmental |2nd degree | 3.59+ p=0.241 '
solutions (n =189) 102 | 464 15 3.44 3.73 | 007
Lo 1st degree 3.86 +
Ell?nl]?;;ti?: of (n = 811) 107 4 [3-5] 1-5 3.79 3.93 0.04 Z=-1.43: o007
2nd degree | 3.96+ i i p =0.153 '
sources (n = 189) 11 4 [4-5] 1-5 3.80 412 0.08
Supporting the | 1st degree 3.64 + i i
implementation | (n = 811) 0.97 4[3-4] -5 3.58 3.71 0.03 Z=-2.32; 011
of eco- 2nd degree p <0.05 '
innovation (n = 189) 3.82+1 | 4[3-5] 1-5 3.68 3.96 0.07

Source: own elaboration.

Among the pro-environmental activities needed to be undertaken by the home university in
the near future, opinions on two such activities differed among first- and second-degree
students. The former group attributed less importance to activities such as the support of
environmentally friendly projects (M1 degree = 3.84; SD1 degree = 0.97 and My degree = 3.97,;
SD2 gegree = 1.01) and the inclusion of education in the area of sustainability in all fields and
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levels of study (M1 degree = 3.29; SD1 degree = 1.12 and M2 degree = 3.5; SD2 degree = 1.06). Both of
these differences reached statistical significance, as demonstrated by analysis with the
Mann-Whitney U test. Therefore, the level of study of the respondents differed in their
assessment of the importance of environmental activities on the part of the home university,
such as supporting environmentally friendly projects: Z = -2.07; p < 0.05; rg = -0.1 and the
inclusion of education in the area of sustainability in all fields and study levels: Z = -2.17;
p <0.05; rg=-0.1.

Opinions on other pro-environmental activities that the home university of the students
surveyed were not dependent on their level of study. Evaluation of the importance of the activity
of organising conferences and/or symposiums to publicise and promote environmental
activities was almost the same among first and second degree students (M1 gegree = 2.78; SD1
degree = 1.04 and M2 degree = 2.8; SD2 degree = 0.98). In the first group, activities such as organising
competitions for the best environmental solutions were considered slightly less necessary
(M1 degree = 3.26; SD1 degree = 1.08 and M2 degree = 3.41; SD2 degree = 1.02), promoting healthy
lifestyles and nutrition (M1 degree = 3.67; SD1 degree = 1.11 and M2 gegree = 3.85; SD2 degree = 0.98),
promoting waste separation and resource conservation (M1 gegree = 3.88; SD1 degree = 1.02 and
M2 degree = 3.98; SD2 degree = 1.05) and greening the university (M1 degree = 3.85; SD1 degree = 1.09
and M2 degree = 3.96; SD2 degree = 1.06). The results of the analysis with the Mann-Whitney U-test
clearly indicate that the two groups did not differ statistically significantly in their evaluations
of the pro-environmental activities needed to be undertaken by the home university such as both
organising conferences and/or symposia to promote and promote pro-environmental activities:
Z = -0.1; p = 0.923; ry = 0; Organising environmental competitions: Z = -1.94; p < 0.053;
rg = -0.09; Promotion of healthy lifestyles and nutrition: Z = -1.82; p < 0.068; rq = -0.09;
promoting waste separation and resource conservation: Z = -1.47; p = 0.142; rqy = -0.07; as well
as greening the University: Z =-1.36; p = 0.175; ry = -0.06.

4.5. Influence of form and level of study on the assessment of the impact of individual
product, process, organisational, and marketing innovations on the creation of
environmental awareness

Among product innovations, stationary and non-stationary students differed in their
assessment of the two types of innovation in terms of their impact on creating environmental
awareness. In the former group, a greater impact was attributed to innovative means of transport
(Mstationary = 3.27; SDstationary = 1.04 and Mnon-stationary = 3.07; SDNon-stationary = 1.13), while a lesser
impact was attributed to improving the technical properties of products to extend their life cycle
(Mstationary = 3.59; SDstationary = 0.95 and Mnon-stationary = 3.68; SDNon-stationary = 1.07). Based on the
results of the analysis with the Mann-Whitney U test, the above differences were considered
statistically significant, both in terms of assessing the impact of innovative means of transport:
Z = 2.34; p < 0.05; rg = 0.09; and evaluation of the impact of improving the technical
characteristics of products to extend their life cycle: Z = -2; p < 0.05; rg = -0.08.

Stationary students rated at almost the same level as non-stationary students the impact on
creating environmental awareness of product innovations such as innovative renewable energy
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solutions (MStationary: 3.58; SDstationary = 0.91 and Mnon-stationary = 3.61; SDNon-stationary = 1.02) and
the reduction of toxic substances through the use of new raw materials and intermediates
(Mstationary = 3.69; SDstationary = 0.96 and Mnon-stationary = 3.7; SDnon-stationary = 0.99), while the
impact of the reduction of non-recyclable elements through the use of new raw materials and
intermediates was slightly weaker (Mstationary = 3.63; SDstationary = 0.94 and Mnon-stationary = 3.71;
SDnon-stationary = 0.96). As the analysis of the Mann-Whitney U test showed, there were
no statistically significant differences between the two groups in the assessment of the impact
on creating environmental awareness of product innovations in the form of both innovative
renewable energy solutions: Z =-0.75; p = 0.453; rg = -0.03; reduction of non-recyclable items
through the use of new raw materials and semi-finished products: Z = -1.54; p = 0.124;
rg = -0.06; as well as the reduction of toxic substances through the use of new raw materials and
intermediates: Z =-0.41; p = 0.685; rg = -0.02 (Table 7).

Table 7.
Relationship between respondents’ form of study and their assessment of the impact of
particular product innovations on creating environmental awareness

Descriptive statistics
. Confidence Mann-
Form of Mean * Median Min. - interval  |Stand |Whitney U| rqg
study Standing | [Q25 - Max +95.00| error test
dev. Q75] " 1-95.00% % '
Innovative | SRUONATY 13 5o 001 4[3-4] | 1-5 | 352 | 3.65 | 0.03
. (n =691) — 075
solutions for Non- Z=-0.75; -0.03
renewable energy | oo vionary [3.61=1.02| 4[3-4] | 15 | 350 | 3.73 | 0.06 | PT 0403
sources
(n =309)
stationary 13 57, 1.04| 3[34] | 1-5 | 319 | 334 | 0.04
. (n =691) _ .
Innovative means N Z =234, 0.09
of transport on- p <0.05 '
stationary |3.07+1.13| 3[2-4] 1-5 2.95 3.20 | 0.06
(n =309)
Improving the | Stationary i i
technical (n = 691) 3.59+095| 4[34] | 15 352 | 3.67 | 0.04
properties of Z=-2:
Non- -0.08
products to - i i p <0.05
extend their life ?;azlc;gg;y 3.68+1.07| 4[3-4] 1-5 356 | 3.80 | 0.06
cycle -
Reduction of non- | Stationary
recyclable (n = 691) 3.63+0.94| 4[3-4] | 1-5 356 | 3.70 | 0.04
components by _ )
using new raw | Non- z _ 01'15;2’ -0.06
materials and | stationary |3.71+0.96| 4 [3-4] 1-5 360 | 382 | 005 | PTY
semi-finished | (n =309)
products
Reduction of toxic | Stationary
substances (n = 691) 3.69+0.96| 4[3-4] | 1-5 362 | 3.76 | 0.04
through the use of Z=-0.41,
new raw Non- p =0.685 -0.02
- stationary |3.7+£0.99 | 4[3-4] 1-5 359 | 3.81 | 0.06
materials and (n = 309)
intermediates -

Source: own elaboration.
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In contrast, none of the process innovations differed between stationary and non-stationary
students in their assessment of their impact on creating environmental awareness. The former
group attributed a slightly lower, often almost the same impact as the latter group to each of the
process innovations analysed, that is, innovative recycling methods (Mstationary = 3.81;
SDstationary = 0.89 and Mnon-stationary = 3.85; SDnon-stationary = 0.96), innovative upcycling methods
(Mstationary = 3.66; SDstationary = 0.91 and Mnion-stationary = 3.68; SDnNon-stationary = 1.01), innovative
wastewater and grey water treatment methods (Mstationary = 3.67; SDstationary = 0.92 and
Mnon-stationary = 3.68; SDnNon-stationary = 1.02), use of innovative energy saving technologies in the
production and delivery of products (Mstationary = 3.6; SDstationary =0.91 and Mnon-stationary = 3.61;
SDnon-stationary = 0.94) and the development and implementation of environmentally friendly
innovative production and product delivery methods (Mstationary = 3.53; SDstationary = 0.93 and
Mnon-stationary = 3.62; SDnNon-stationary = 0.98). Analysis with the Mann-Whitney U test showed that
there were no statistically significant differences between the two groups in terms of assessing
the impact on creating environmental awareness of both innovative recycling methods:
Z = -0.95; p = 0.34; rg = -0.04; Upcycling: Z = -0.71; p = 0.478; rq = -0.03; Treatment of
wastewater and grey water: Z = -0.67; p = 0.504; rq = -0.03; Use of innovative energy-saving
technologies in the production and delivery of products: Z = -0.14; p = 0.888; rg =-0.01; as well
as the development and implementation of environmentally friendly innovative production and
product supply methods: Z = -1.5; p = 0.133; rq = -0.06.

The remote organisation of learning with the use of innovative IT tools was the only
organisational innovation that differed in terms of the assessment of its impact on the creation
of environmental awareness between stationary and non-stationary students. In the former
group, the impact of the aforementioned organisational innovation was rated lower compared
to non-stationary students (Mstationary = 3.03; SDstationary = 1.11 and Mnon-stationary = 3.23;
SDnon-stationary = 1.23). Based on the results of the analysis with the Mann-Whitney U test,
the above difference was considered statistically significant: Z = -2.47; p < 0.05; rg = -0.1.

For the other organisational innovations analysed, there were no significant differences in
the ratings of their impact between the groups of stationary and non-stationary students.
The impact of remote work organisation with the use of innovative IT tools on the creation of
environmental awareness was rated slightly lower among stationary students compared to non-
stationary students (Mstationary = 3.13; SDstationary = 1.05 and Mwon-stationary = 3.27;
SDnon-stationary = 1.15). The same was true for evaluations of innovations such as the
pro-environmental reorganisation of the company (Mstationary = 3.36; SDstationary = 0.92 and
Mnon-stationary = 3.39; SDnon-stationary = 1.01) and the introduction of new quality management
systems (Mstationary = 3.32; SDstationary = 0.97 and Mnon-stationary = 3.34; SDnNon-stationary = 0.99).
In contrast, the creation of an environmental risk department and/or unit in terms of its impact
on creating environmental awareness was rated slightly better in the former group
(Mstationary = 3.17; SDstationary = 1 and Mnon-stationary = 3.1; SDnNon-stationary = 1.05). However, these
differences did not reach statistical significance, as shown by the Mann-Whitney U test
analysis. This means that the respondents’ form of study did not significantly differentiate their
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assessments of the impact of organisational innovations, such as remote work organisation with
the use of innovative IT tools, on creating environmental awareness: Z = -1.95; p <
rg = -0.08; pro-environmental corporate reorganisation: Z = -0.95; p = 0.343; rg =
introduction of new quality management systems: Z = -0.36; p = 0.716; ry =

and the creation of a department and / or cell of environmental risk: Z = 1.03; p

rg = 0.04 (Table 8).

Table 8.

0.051;
-0.04;
-0.01;
0.301;

Relationship between respondents’ form of study and their assessment of the impact of
particular organisational innovations on creating environmental awareness

Descriptive statistics

Mann-

F;)trur(rj] of Sl\t/;;aéli: I\[/I(ggéarl Min. - Confidence interva Stand| Whitney | rg
y g Max. |-95.00%)+95.009%|error.| U test
dev. Q75]
Remote Stationary 3.03+ i i
organisation of | (n =691) 1.11 3[2-4] 15 2.95 312 | 0.04
learning with Z=-247,
. : Non- "1 -0.10
innovative - 323+ p <0.05
information ?;ailc;rag;y 123 3[2-4] 1-5 3.10 3.37 | 0.07
tools -
Remote Stationary 3.13+ i i
working with | (n =691) 1.05 8 [2-4] 15 3.05 321 004 7= 195
innovative Non- 397+ <0 051 -0.08
information | stationary 1 1 3[2-4] 1-5 3.14 339 |o007 |PSY
15
tools (n=309)
Stationary 336+ i i
Pro-ecological |(n =691) 0.92 3[3-4] s 329 S Z =-0.95;
company Non- 339+ -0 343 -0.04
reorganisation |stationary . 3[3-4] 1-5 3.28 3,51 | 0.06 p=0
1.01
(n =309)
Introduction of | Stonary | 332% 1 g0 0l 15 | 325 | 340 |0.04
: (n = 691) 0.97 _ _
new quality Z =-0.36;
management | Non- 334+ -0.716 | 001
LT Istationary | po0 | 31341 | 15 | 323 | 345 |006 (P77
Y (n = 309) '
Creation of an | M%00NY | 31721 | 3341 | 15 | 310 | 325 | o004
environmental No;1 Z=1.03; 0.04
risk department - 3.1+ p=0.301|
and/or unit i;t]ail?gr(;g;y 105 3 [2-4] 1-5 2.98 3.21 | 0.06

Source: own elaboration.

Among the marketing innovations, green marketing - the introduction of environmentally

friendly marketing methods - was the only one that differed in the assessment of its impact on
the creation of environmental awareness between stationary and non-stationary students.
It turned out that the former group perceived greater importance of the above-mentioned

innovation for creating environmental awareness (Mstationary = 3.17; SDstationary = 1.07 and
MNon-stationary = 296, SDNon-stationary = 116) Based on the results of the anaIySiS with the
Mann-Whitney U test, the above difference reached statistical significance: Z = 2.39; p < 0.05;

g = 0.09.
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The form of study of the respondents, on the other hand, had no significance for their
evaluation of the other marketing innovations in terms of their impact on creating environmental
awareness. Among stationary and non-stationary students, the impact of innovations involving
the introduction of new sales channels based, for example, on healthy food and/or ecology was
rated at the same level (Mstationary = 3.17; SDstationay = 0.97 and Mnon-stationary = 3.17;
SDnon-stationary = 1.04). In the former group, a slightly higher impact was attributed to innovations
such as innovative information campaigns promoting environmental care (Mstationary = 3.21;
SDstationary = 0.99 and Mnon-stationary = 3.14; SDnon-stationary = 1.07); changing product packaging to
eco-friendly and/or biodegradable (Mstationary = 3.75; SDstationary = 0.99 and Mnon-stationary = 3.6;
SDnon-stationary = 1.06); and changing product names to suggest that they were produced by a natural
method (Mstationary = 2.7; SDstationary = 1.12 and Mnon-stationary = 2.59; SDNon-stationary = 1.2). The results
of the Mann-Whitney U-test analysis indicate that there are no statistically significant differences
between the two groups in terms of the evaluation of the impact on creating environmental
awareness of marketing innovations such as innovative information campaigns promoting
environmental care: Z = 0.57; p = 0.566; ry = 0.02; introduction of new sales channels based,
for example, on healthy food and/or ecology: Z = -0.04; p = 0.97; rg = 0; changing product
packaging to organic and/or biodegradable: Z = 1.62; p = 0.104; rq = 0.06; and changing product
names to suggest that they were produced by a natural method: Z = 1.39; p = 0.165; rg = 0.05.

The analysis showed that the study level of the respondents differentiated their assessment of
the impact of two product innovations on the creation of environmental awareness.
First-degree students perceived less impact than second-degree students on innovative means of
transport (Mz degree = 3.17; SD1 degree = 1.09 and M2 degree = 3.37; SD2 degree = 1.01) and the reduction
of non-recyclable items through the use of new raw materials and semi-finished products
(M1 degree = 3.62; SD1 degree = 0.95 and M2 degree = 3.79; SD2 degree = 0.94). As shown by the analysis
with the Mann-Whitney U test, the differences recorded reached statistical significance, both
when assessing the impact of innovative means of transport: Z = -2.31; p < 0.05; rg = -0.11;
as well as the assessment of the impact of the reduction of non-recyclable items through the use
of new raw materials and intermediates: Z = -2.35; p < 0.05; rqg =-0.11.

First-degree students also attributed a lower impact on creating environmental awareness to
product innovations such as innovative renewable energy solutions than second-degree students
(M1 degree = 3.57; SD1 degree = 0.94 and M2 degree = 3.68; SD2 degree = 0.94), improving the technical
characteristics of products to extend their life cycle (M1 degree = 3.61; SD1 degree = 0.97 and
M2 degree = 3.67; SD2 degree = 1.08), and reduction of toxic substances through the use of new raw
materials and intermediates (M1 degree = 3.67; SD1 degree = 0.98 and M2 gegree = 3.78; SD2 degree = 0.93).
Differences were found to be statistically insignificant based on the results of the analysis with
the Mann-Whitney U test, with regard to the assessment of the impact of both innovative
renewable energy solutions: Z = -1.14; p = 0.254; rq = -0.05; improving the technical properties
of products to extend their life cycle: Z = -1.27; p = 0.205; ry = -0.06; and reducing toxic
substances through the use of new raw materials and intermediates: Z = -1.56; p = 0.119;
rg =-0.07 (Table 9).
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Table 9.

Relationship between respondents' level of study and their assessment of the impact of

individual product innovations on creating environmental awareness

Descriptive statistics Mann
Level of | Mean+ | Median . Confidence N
study | Standard | [Q25 - '\ICI'Q)'(' interval Setfrr:)dr Wh'tg;fy Ul ra
deviation | Q75] " |-95.00% +95.00% '
Innovative 1st degree| 3.57+ i i
solutions for | (n=811) 0.94 4[3-4] 15 3.51 3.64 0.03 Z=-114; -0.05
renewable 2nd degreg 3.68 + p =0.254 '
energy sources | (n = 189) 0.94 4[3-4] | 15 3.54 381 | 007
. 1st degree| 3.17+
Inmr;(;\r/gtlo\;e (n = 811) 1.09 3[2-4] 1-5 3.09 3.24 0.04 Z=231 ot
2nd degreg 3.37+ i i p <0.05 '
transport (n = 189) 101 4 [3-4] 1-5 3.23 3.51 0.07
Improving the |1stdegree| 3.61+ i i
technical (n=811) 0.97 4 [3-4] 1-5 3.54 3.68 0.03
properties of Z=-1.27, -0.06
products to 2nd degreg 3.67 £ i i p =0.205 '
extend their life | (n = 189) 1.08 4 [3-4] 15 3.52 3.83 0.08
cycle
Reduction of | 1st degree| 3.62=+ i i
non-recyclable | (n=811) 0.95 4[3-4] -5 3.56 3.69 0.03
g now ran 22235 | 44
materials and ?:(i ?g%;ee 3673; 4[3-4] | 15 3.66 3.93 007 | P 0.05
semi-finished - '
products
Reduction of |1stdegree| 3.67+
toxic substances | (n = 811) 0.98 4[3-4] | 15 361 3.74 1 003
through the use Z =-1.56; -0.07
of new raw 2nd degreg 3.78 + p=0.119 '
materials and | (n = 189) 0.93 403-4] | 15 3.65 3.92 | 007
intermediates

Source: own elaboration.

In the case of process innovations, the assessment of the impact of two such innovations on

creating environmental awareness also differed between first- and second-degree students.
In the former group, less impact was attributed to the use of innovative energy-saving
technologies in the production and delivery of products (M1 degree = 3.57; SD1 degree = 0.91 and
M2 degree = 3.74; SD2 degree = 0.92) and the development and implementation of environmentally
friendly innovative production and product delivery methods (M1 degree = 3.53; SD1 degree = 0.94
and M2 degree = 3.68; SD2 degree = 0.97). With an assumed significance level of p < 0.05, significant
differences between the two groups were found, based on the results of the Mann-Whitney
U-test analysis, in terms of assessing the impact of both the use of innovative energy-saving
technologies in the production and delivery of products: Z = -2.16; p < 0.05; rg = -0.1; as well
as the development and implementation of environmentally friendly innovative production and
delivery methods: Z = -2.09; p < 0.05; rg = -0.1.
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However, the study level of the respondents was not significant for their assessment of
impact of the other process innovations in the context of creating environmental awareness.
In the group of first degree students, the impact of innovations such as innovative recycling
methods (M1 degree = 3.79; SD1 degree = 0.93 and M2 degree = 3.93; SD2 degree = 0.82), innovative
recycling methods (M1 gegree = 3.64; SD1 degree = 0.94 and M2 gegree = 3.78; SD2 degree = 0.93) and
innovative methods for treating wastewater and grey water (M1 degree = 3.65; SD1 degree = 0.97
and M2 degree = 3.77; SD2 degree = 0.88). On the basis of the results of the analysis with the
Mann-Whitney U test, the above differences were considered statistically insignificant.
This was the case when assessing the impact of innovative methods for both recycling:
Z =-156; p =0.12; rg = -0.07; Upcycling: Z = -1.94; p < 0.053; ry = -0.09; what wastewater
and grey water treatment: Z = -1.54; p = 0.124; ry = -0.07.

Significant differences were observed between first- and second-degree students in terms
of their assessment of the impact on creating environmental awareness of two organisational
innovations. The first group perceived a lower impact of remote learning organisation using
innovative IT tools (M1 degree = 3.04; SD1 degree = 1.15 and M2 degree = 3.32; SD2 degree = 1.1) and
pro-environmental corporate reorganisation (M1 degree = 3.33; SD1 gegree = 0.94 and
M2 degree = 3.52; SD2 dgegree = 0.95). These differences were found to be statistically significant,
as shown by analysis with the Mann-Whitney U test, with regard to the assessment of the impact
of both remote learning organisations using innovative IT tools: Z =-2.88; p < 0.01; rg =-0.13;
and pro-environmental corporate reorganisation: Z = -2.26; p < 0.05; rg =-0.11.

The impact of the creation of an environmental risk department and/or cell on the creation
of environmental awareness was assessed almost the same in the study groups distinguished by
level of study (M1 degree = 3.15; SD1 degree = 1.02 and M2 gegree = 3.16; SD2 degree = 0.98).
Remote work organisation using innovative IT tools was rated slightly lower by first degree
students in this respect compared to second degree students (M1 degree = 3.14; SD1 degree = 1.09
and M2z gegree = 3.31; SD2 degree = 1.07); as was the introduction of new quality management
systems (M1 degree = 3.31; SD1 degree = 0.97 and M2 degree = 3.39; SD2 degree = 1). However,
the differences noted were not statistically significant, as indicated by the results of the analysis
with the Mann-Whitney U test. This was true for both remote work organisations using
innovative IT tools: Z = -1.89; p < 0.059; ry = -0.09; introduction of new quality management
systems: Z = -0.93; p = 0.355; rg = -0.04; and the creation of an environmental risk department
and/or unit: Z =-0.03; p = 0.979; rqy = 0 (Table 10).
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Table 10.
Relationship between respondents’ level of study and their assessment of the impact of
particular organisational innovations on creating environmental awareness

Descriptive statistics Mann
Level of | Mean + | Median . Confidence i
study | Standin | [Q25 - I\I<I/II2>'<_ interval ?etr?':? V\(Jh'tgfy o
g dev. Q75] " 1-95.00% | +95.00% '
Remote 1st degree | 3.04+
organisation of |(n=811) 1.15 3 [2-4] 1-5 2.96 3.12 0.04 7 - .288:
learning using o' -0.13
innovative IT | 2nddegree | 3.32+ | 5r0 | 45 | 316 | 348 | 008 | PO
(n=189) 1.1
tools
Remotework | 1o 0e9"%¢ | 3185 1 31247 | 15 | 306 | 320 | 004 |,_ oo
using innovative gnagu) 331 z= 01085% -0.09
nd degree | 3.31+ i i p<o0.
IT tools (n = 189) 107 3[3-4] 1-5 3.16 3.47 0.08
1st degree | 3.33+
Green corporate | (n =811) 0.94 3[3-4] -5 3.2 3.40 0.03 Z=-2.26; 0411
reorganisation |2nd degree | 3.52+ ) i p <0.05 '
(n = 189) 0.95 4[3-4] 1-5 3.39 3.66 0.07
Introduction of | 1stdegree | 3.31+ i i
new quality |(n=811) | o097 | B4 15 | 325 1 338 1003 |;_ 4, oo
management | 2nddegree | 3 3o, 1 | 313.4] | 15 | 325 | 354 | 007 |PTO30
systems (n =189)
Creation of an | 1stdegree | 3.15=+ i i
environmental | (n=811) 1.02 3[3-4] -5 3.08 3.22 0.04 Z=-0.03; 0.00
risk department | 2nd degree | 3.16 £ i i p=0.979| —
and/or unit (n=189) 0.98 3[3-4] -5 3.02 3.30 0.07

Source: own elaboration.

In contrast, none of the marketing innovations differed between first- and second-degree
students in terms of their assessment of its impact on creating environmental awareness.
The former group perceived a slightly lower impact of innovative information campaigns
promoting care for the environment (M1 degree = 3.17; SD1 degree = 1.03 and M2 degree = 3.28;
SD2 degree = 0.94); the introduction of new sales channels based, for example, on healthy food
and/or ecology (M1 degree = 3.15; SD1 degree = 1.01 and M2 degree = 3.25; SD2 degree = 0.92); changing
product packaging to organic and/or biodegradable (M1. degree = 3.69; SD1 degree = 1.02 and
M2 degree = 3.77; SD2 degree = 0.99); change product names to suggest that they were produced by
a natural method (M1 degree = 2.66; SD1 degree = 1.16 and M2 degree = 2.69; SD2 degree = 1.09) and
green marketing (M1 degree = 3.1; SD1 degree = 1.11 and M2 degree = 3.14; SD2 degree = 1.06).
The above differences, as shown by the Mann-Whitney U test analysis, did not reach statistical
significance. This means that the study level of the respondents did not differentiate their
evaluation of the impact on creating environmental awareness of marketing innovations such
as innovative information campaigns promoting care for the environment: Z =-1.12; p = 0.265;
rg = -0.05; introduction of new sales channels based, for example, on healthy food and/or
ecology: Z = -1.25; p = 0.211; rg = -0.06; change of product packaging to organic and/or
biodegradable: Z = -0.98; p = 0.329; rg = -0.05; changing product names to suggest they were
produced by a natural method: Z = -0.31; p = 0.759; ry = -0.01; and green marketing -
introducing environmentally friendly marketing methods: Z = -0.49; p = 0.627; rg = -0.02.
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4.6. Influence of form and level of study on the assessment of the level of environmental
awareness in Poland

The form of study of the respondents did not substantially affect their assessment of the
level of environmental awareness in Poland. On a scale of 1-5, stationary students rated the
level of the aforementioned awareness almost the same as in the group of non-stationary
students (Mstationary = 2.37; SDstationary = 0.83 and Mnon-stationary = 2.32; SDnon-stationary = 0.9).
Analysis with the Mann-Whitney U test did not show statistically significant differences in this
respect between the two groups: Z = 1.13; p = 0.26; ry = 0.04.

The assessment of the level of environmental awareness of the students surveyed in Poland
was also not related to their level of study. First- and second-degree students rated the level of
the above-mentioned awareness almost the same (M1 degree = 2.36; SD1 degree = 0.85 and
M2 degree = 2.34; SD2 degree = 0.85). Based on the results of the analysis with the Mann-Whitney
U test, it was found that there were no statistically significant differences between the two
groups in terms of the assessment of the level of environmental awareness in Poland: Z = 0.61;
p =0.543; ry = 0.03.

5. Conclusions

Second-cycle students are more likely to undertake any pro-environmental activities.
On the contrary, the form of study is not important for tertiary students in Poland to take this
type of action.

Stationary students are more likely to take environmentally friendly measures by using
alternative and/or environmentally friendly forms of transport. Non-stationary students are
more likely to use modern and energy-efficient lighting, respectively. In terms of degree level,
first degree students are more likely to use alternative energy sources, while second degree
students are more likely to take cost-saving measures, i.e. save energy and/or water resources,
buy second-hand items and repair broken electronic equipment, respectively.

The form and level of study have little bearing on the rationale of tertiary students in Poland
to take pro-environmental action. Non-stationary students are more likely to be persuaded to
take the above-mentioned actions by potential reductions in living costs, while second-level
students are more likely to be encouraged to take these actions by caring for their surroundings
and the environment.

The opinions of students of higher education institutions in Poland on some of the
pro-environmental actions necessary to be taken by state institutions and their home university
in the near future depend on the form and level of their studies. Stationary students in the context
of actions on the part of state institutions pay more attention to the necessity of extending the
clean transport zone and eliminating sources of pollutant emissions, while with regard to
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universities, they pay more attention to greening, respectively. On the other hand, in the case
of the degree level, second-level students, in the context of actions necessary on the part of state
institutions, consider the creation of new cycle paths and parking facilities for cyclists as more
important, as well as an increase in the purchase of various environmentally friendly solutions
and support for the implementation of eco-innovations; while with regard to universities,
support for environmentally friendly projects and the inclusion of education in the area of
sustainable development in all fields and levels of study, respectively.

The research presented in this article has some limitations. Firstly, it was conducted only in
Poland, and secondly, only selected pro-environmental measures were taken into account.
The results of the study can be used in practice as a kind of guideline for pro-environmental
actions taken by students. From the point of view of scientific development, it seems interesting
to compare the results obtained with other countries in the world.
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