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Abstract: Nowadays, protection of the natural environment is the fundamental duty and challenge
of humanity. Adverse environmental changes make it necessary to encourage behaviors that will
reduce our negative impact. Due to the development of media, information reaches consumers
through various channels. New media, including mobile applications, are becoming increasingly
popular. Their potential impact on young consumers cannot be overestimated as young people are
able to modify their attitudes, behaviors and habits more easily than older ones. The main aim of
this study was to recognize the use of eco-applications as a new source of information in the field of
pro-environmental behavior of young people studying in Poland. The research objectives included
the identification of pro-environmental behaviors most often declared by students, verifying their
recognition and use of eco-applications, and determining the features of eco-app design expected by
young users. The study involved the methods of desk research, in-depth interview and computer-
assisted web interviewing (CAWI). The empirical material obtained from 772 students representing
Generation Z underwent quantitative and qualitative analysis, which allowed for the verification
the proposed hypotheses. The respondents most often declared pro-environmental behavior in the
household context. As regards eco-apps, the respondents were most likely to recognize applications
promoted via traditional media. The main feature expected of eco-app design was ease of use, which
does not mean that users expected the app to be in Polish, as this criterion was relatively low rated.
The Mann-Whitney test and the Kruskal-Wallis test revealed relationships between such variables as
gender, place of residence or income and pro-environmental behavior, the use of selected eco-apps
and the expected features of eco-app design.

Keywords: social media; information sources; eco-apps; pro-environmental behavior

1. Introduction

In the 21st century, information has become one of the most important goods and
this is why the access and use of appropriate information sources, including the media,
is so important. This applies to every area of socio-economic life; including shaping
pro-environmental attitudes of students representing Generation Z. Pro-environmental
behaviors of young people are a consequence and manifestation of various socio-consumer
trends, mainly including conscious consumption, the ecologization of consumption and
even deconsumption. They are also related to the climate change that an increasing part of
humanity is experiencing, but are also correlated with changes in the media. The impact
of consumption on the production of greenhouse gases and broadly understood climate
change has been frequently discussed in the scientific literature. These analyzes concern
activities undertaken at the international and national levels as well as in the context of
individual households [1–7]. Researchers investigate relationships between the growing
consumption involving increasing food and other commodities’ wastage [8–10] and alter-
native forms of transport [11,12] and climate change. These issues are also analyzed in the
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context of green economy or sustainable development [13,14]. The use of eco-applications
is in line with the sustainable development goals announced by the United Nations in
2015 with a perspective until 2030, such as: Goal 4—Quality Education, Goal 9—Industry,
Innovation and Infrastructure—focusing, inter alia, on supporting innovation, Goal 12—
Responsible Consumption and Production, and Goal 13—Climate Action—taking actions
to combat climate change and its effects. Eco-applications are a tool that should be used
in inclusive education (Goal 4) which can be provided to people of different age groups,
places of residence and economic status [15].

The strategy to promote sustainable development in Poland is outlined in the strategic
document adopted by the Ministry of Climate and Environment in 2019 entitled 2030
National Environmental Policy (PEP 2030) [16]. The sustainable development goals listed
in PEP 2030 includes “Environmental education, including the shaping of sustainable de-
velopment patterns” (point 7.12), which emphasizes that effective environmental protection
requires the involvement of all citizens. This is why it is so important to build ecological
awareness and shape pro-environmental attitudes by promoting the principles of sustain-
able development. Ideally, environmental education should involve the use of modern
teaching methods and tools as well as reliable sources of information, e.g., eco-applications.
This is why it appears valid to conduct research on eco-applications to make them a reliable,
up-to-date and useful source of information and an educational instrument.

The medium that enables the acquisition, processing and generation of information
is undoubtedly the internet, which has had the greatest impact on the style of media
consumption and influencing the consumer. New media, including mobile applications,
also foster the development of the sharing economy and facilitate conscious consumption.
Already at the beginning of this century the literature identified basic regularity governing
the internet, i.e., the new digital Darwinism, which predisposes only the loudest individu-
als, gaining as many positive opinions as possible, to survive, [17]. This is possible thanks
to mobile applications that have become an integral part of the lives of internet users.
The most popular apps in 2019 included: Facebook, Facebook Messenger, WhatsApp and
Instagram (16 billion downloads). Such a great interest of users has not left entrepreneurs
or scientists uninspired [18].

The media often creates attitudes and behaviors towards specific situations and objects.
Therefore, various social and economic organizations use the media not only as a source
of information, but also to influence the attitudes and behavior of consumers [19]. What
is more, in the case of new media, the users are also active creators of information and
opinions. Due to their easy access to the Internet, users become co-authors of the media
content and increasingly often struggle not with access, but with selection of information.
Digital technologies open up new, previously unknown opportunities for learning and
satisfying information needs. The researchers exploring the media possibilities and poten-
tial include, inter alia: J. Sun [20], C. Thorun et al. [21] and M.S. Denner et al. [22]. World
statistics clearly show a great interest in social media, especially of Generation Z [23]. The
role of social media in searching for information by the group of young Internet users was
studied by E. Roselina et al. [24], N. Guo, et al. [25], Gwijeong et al. [26] and I. Mir [27].

According to the report Digital 2020 [28], 3.80 billion users, i.e., 49% of the world pop-
ulation, used social networking sites in 2020. The most popular platforms were Facebook
(2.45 billion users), YouTube (2 billion users), WhatsApp (1.6 billion users) and Messenger
(1.3 billion users). Notably, the time spent by users on social networking sites and applica-
tions was on average 2 h a day, which was 1/3 of the time they used the internet (6 h and
26 min). For comparison, watching TV took on average 3 h 18 min.

Social networking sites have become platforms for social interaction. Social media
are interactive media using widely available, advanced and extensive communication
techniques based on the internet and mobile technologies. Social media can be defined as a
group of web-based applications that enable the creation and exchange of user-generated
content [29]. J. Manning [30] sees social media as a term used to refer to new forms of
media that include interactive participation. D. Miller et al. [31] define social media as “the
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colonization of the space between traditional broadcast and private dyadic communication,
providing people with a scale of group size and degrees of privacy that we have termed
scalable sociality”.

M. Dorenda-Zaborowicz [32] points out that what all definitions of social media have
in common is the connection of technology and interactivity, which results in the creation
of new content. The common feature of modern and traditional media is the ability to
attract a significant number of consumers. The features that distinguish social media from
traditional ones include: range, access, use, immediacy and durability.

The interactive new media have become the main determinant of changes regarding
the availability and reception of media content and its impact on the user attitudes. The
main manifestations of these changes include [33]:

• continuous flow of users between different communication or media channels, i.e., the
emergence of audience streams,

• fluid audience, changing in terms of size, intensity of contact and composition,
• increasing diversity and fragmentation of the audience,
• greater availability of content thanks to more networks,
• growing popularity of delayed viewing in relation initial airing—non-linear use of

recorded content or services on demand,
• multiscreening, i.e., the phenomenon of using several devices at the same time to

receive media content,
• binge-watching—compulsive watching of several episodes of a series at one go.

The growing importance of interactive media is a manifestation of socio-consumer
trends. Referring to the research objectives addressed in this paper, the following trends
should be mentioned: intelligent automation of society through 5G, virtual assistants (en-
abling the consumer to rely on information obtained from search engines and applications
instead of their own knowledge) and the related ”mental obesity” (automation of decisions
through, for example, applications may result in minimizing mental effort and passing
decision-making onto virtual assistants) and the Eco Me trend (using new technologies to
make more environmentally conscious decisions). With regard to new technologies, these
are, for example, smart watches that measure the daily carbon footprint of their owners, but
in practice it is a series of activities that help reduce the negative impact of humans on the
environment [34]. Ericsson ConsumerLab forecasts show that by 2030 the trends involving
new media and communication technology will have intensified significantly [35].

Despite the many advantages of new media, there are also some disadvantages and
some limitations. The most important is the lack of privacy and anonymity on the web,
as well as the huge scale of communicated content, often leading to a low signal-to-noise
ratio and the need to select information. Another disadvantage may be “smart quarrels”,
i.e., the incompatibility of information obtained from virtual assistants, which introduces
noisy data and makes decisions difficult [35].

There is no doubt that media have changed the communication between a consumer
and an entrepreneur, between entrepreneurs and between consumers themselves, i.e., be-
tween various stakeholders, both on the market and more broadly in the social space,
but media impact is not the only determinant of pro-environmental behavior. Various
other factors have impacts on pro-environmental behavior, including, in particular: de-
mography, external factors (e.g., institutional, economic, social and cultural) and internal
factors (e.g., motivation, knowledge about the environment, awareness, values, attitudes,
emotions, location of control, responsibilities and priorities) [36]. Some researchers suggest
that cosmopolitan individuals, being more open to the world’s problems and sensitive to
nature, tend to be more pro-environmentally committed [37]. It is precisely cosmopolitan
attitudes that seem to prevail among students.

Pro-environmental behavior can be analyzed from the perspective of the rational
choice theory. Its founders J.M. Buchanan and G. Tullock [38] assumed that the rationality
of decision-making by an individual can also be understood as a willingness to act in order
to maximize utility. Of course, also in the field of pro-environmental behavior, we will find
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behaviors motivated by impulses or inertia, but due to the complexity of such a resource
as the natural environment and the inability to see the effects of human actions on this
resource (as they are often delayed), decisions in this area most often fit the rational choice
theory (maximize utility). However, F. Kaiser et al. [39] showed that the pro-environmental
behavior of students can go beyond the rational choice theory. Their research shows that
pro-environmental behavior is influenced by: environmental knowledge, environmental
values and feelings of responsibility for the environment. These authors emphasized that
rational choice theories do not sufficiently explain behavior that is at least partially moral,
such as ecological behavior.

It might seem that in the era of universal access to the media and the high popularity
of pro-environmental issues, due to Youth Climate Strike, the activity of Greta Thunberg,
etc., there is an overabundance of information on the proper use of nature. However,
various scientific studies emphasize that the demand for knowledge about human-nature
interactions at the level of individuals and populations is still growing [40]. This may
be the result of the fact that “objective knowledge is relatively low among the group of
people who care about the environment” [41]. On the other hand, it is not possible to
improve the quality of the environment without proper environmental education [42],
which requires reliable sources of information [43,44]. Similar conclusions can be drawn
from the research carried out among students which showed that the low level of envi-
ronmental awareness results from a lack of knowledge [45] and lack of reliable sources
of information. According to the report prepared by TNS Polska for the Ministry of the
Environment [46], people aged 15–19 and 20–29 obtained information mainly from the
internet (53% and 62% respectively, while among people aged 60+ this ratio was 17%).
The opinions of students from Olsztyn show that mass media (53.8%) had the greatest
impact on shaping their attitude to the natural environment, followed by school (41.3%)
and family (31.4%) [47]. Similarly, young people from Bełchatów and its vicinity, one of the
most polluted places in Poland, most often indicated the internet as a source of information
(74%) [48]. The research by M. Śmiechowska et al. shows that internet users approach
information posted on the web with different confidence, and it depends on the age of
the respondents. Younger people (aged 19–30) perceive the internet as more reliable than
people over 30 [49]. In addition, the research of K. Kucińska [50] shows that the sources of
environmental knowledge used by young people include both new and traditional media
and, to a lesser extent, educational institutions.

The analysis of secondary data leads to the reflection that comparing the results of
other authors’ research should be approached with great caution. The studies are carried
out at different times, in different countries and with the use of different research methods
and techniques. There are also different ways of reaching the respondents. Therefore, we
treat the research by other researchers as background for the analysis of the results of our
own empirical research, indicating in the final part of the article the need for cooperation
of scientists from various centers in order to carry out comparable scientific research.

The main objective of this study was to recognize the use of eco-applications as a new
source of information in the field of pro-environmental behavior of young people studying
in Poland and a factor shaping environmentally friendly attitudes.

The following specific objectives were addressed in this research:

1. Identifying the most often declared students’ pro-environmental behaviors
2. Determining eco-apps recognition among students
3. Indicating the eco-app design features expected by students

This paper is organized as follows: The first section is a presentation of the approach
to information and communication channels. The methodology section contains a detailed
description of the methodology. The next part concerned the presentation of the research
results and discussion. On the basis of the conducted analysis, conclusions were formulated
and the limitations and implications for future research indicated.
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2. Materials and Methods

This study involved a desk research method, an in-depth interview and computer-
assisted web interviewing (CAWI). As part of the secondary data analysis, a review of
scientific studies covering the issues of pro-environmental behavior of students and the role
of new media in encouraging these behaviors was carried out. Using our own research
experience, findings of other authors and information obtained during an in-depth interview
with students of Warsaw University of Life Sciences, we created a questionnaire to conduct
our own empirical research. The questionnaire was prepared on the Google platform. The
link to the survey was sent through the Teams platform. The choice of such a method of
carrying out empirical research resulted from both the nature of the studied area and the
current epidemic situation that prevented direct contact with respondents. The questionnaire
included filtering and multiple choice questions as well as rating questions with a five-point
Likert scale. The questions covered: evaluation of respondents’ own pro-environmental
behavior, recognition and use of selected applications, assigning specific functions (roles) to
eco-apps and indicating the features of the optimal pro-environmental application design.

The selection of the eco-apps for analysis was made in stages. First of all, from the
database of available applications, those that met the pro-environmental criterion were
selected (the apps aimed at reducing the negative impact on the environment). Then, an
in-depth interview was conducted with a group of students (via the Teams platform), which
allowed for the selection of applications that were identifiable by this group of consumers.
The selected apps included: ZeroWasteApp, (an app which helps find favorite places for
a zero-waste lifestyle such as bulk stores, zero-waste shops, vegan cafes and restaurants
and waste-free activities); ZdroweZakupy (an app which analyzes the ingredients and
nutritional values and shows their health impact after scanning the bar code on a food
product; ToGoodToGo (an app which connects customers to restaurants and stores that
have unsold food surplus), Ingred (an app which checks the product label for ingredients
of cosmetics or food that can be harmful to health) GdzieWyrzucić (an app helping with
waste sorting), Vinted (an online marketplace and community that allows its users to sell,
buy, and swap new or secondhand items, mainly clothing and accessories), Veturilo (an app
for users of city bike systems), BlaBlaCar (an app for car sharing) and HappyCow (an app
which helps to find vegetarian and vegan restaurants). These applications were included
in the survey. The logos of the analyzed applications were also placed in the questionnaire.
After the survey was completed and the responses initially verified, the applications that
had been the least often identified were rejected (the third stage of selecting applications
for analysis). The rejected apps included ZeroWasteApp, Ingred and HappyCow. The
remaining applications were statistically analyzed. The process of empirical research is
presented in Table 1.

Table 1. Research stages.

I II III IV V VI

Development of a
survey questionnaire

Testing of the
questionnaire among

60 respondents

Checking the validity
of the questionnaire

Conducting surveys
among 829

respondents

Selection and
rejection of
incomplete

questionnaires

Qualification of
772 questionnaires

Source: own study.

• The actual research was preceded by a pilot study that was carried out on a sample
of 60 students on 15–16 March 2021 on the Teams platform. The pilot study made it
possible to improve the questionnaire. The actual research was carried out in April
202. The study population included students of Warsaw universities representing
Generation Z.

• Due to the diverse divisions of demographic cohorts in the literature, the study adopted
the one proposed by Lyons, Schweitzer, and Eddy [34,51], in which Generation Z em-
braces people born after 1995, also known as C or ”connect, communicate, change”.
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A total of 829 questionnaires were returned, but after the initial selection and rejection
of incomplete questionnaires, 772 questionnaires were qualified for analysis. The sample
collection meets the conditions for the non-random sampling of typical units [52].

The following descriptive statistics measures were used in the analysis of the research
material: mean, median and standard deviation. The differentiating variables were gender,
place of residence and monthly household income per capita. The Mann-Whitney test
and Kruskal-Wallis test were used to search for the relationship between gender, place of
residence and income, and pro-environmental behavior, recognition and use of applications
and the preferred features of eco-app design. The obtained results are presented in tabular
and descriptive form.

The analysis of source materials made it possible to formulate the following research
hypotheses:

Hypothesis 1 (H1). Students most often declare pro-environmental behavior in the house-
hold context.

Hypothesis 2 (H2). Young people studying in Poland most often recognize eco-applications
promoted in traditional media.

Hypothesis 3 (H3). Polish language and the ease of use are the main features expected of eco-
app design.

3. Results and Discussion

The survey on mobile eco-applications in encouraging pro-environmental behavior in
young people studying in Poland was conducted on a sample aged 17–25. The majority
were women (62.2%).

The respondents’ place of residence varied. Most, 41.1%, indicated cities with population
over 500,000 residents. The rest declared: rural areas—25.4%, towns under 50,000 residents—
15.5% and cities with population of 50,000–500,000 residents—15%. The differentiating
variable adopted for this study was the household income per capita per month. The respon-
dents declared the range over 3000 (664 Euro)—31.6%; 2000–3000 (443–663 Euro)—33.7%;
1000–2000 (222–442 Euro)—25.6% and up to 1000 PLN (221 Euro)—9.1%.

In order to verify the first hypothesis (H1), the respondents were asked to evaluate
their own pro-environmental behaviors in and outside the household context on a five-
point Likert scale (Table 2).

On the one hand, shared car transport (BlaBlaCar) was the least often used solution,
which is justified by the fact that it is a relatively new idea, used for longer journeys and
burdened with additional risk during the pandemic. On the other hand, the respondents
indicated cycling or taking public transport rather than a car, for both environmental and
health reasons. Similar results are reported by C. Hsu et al. [53], P. Cerutti et al. [54],
although, with regard to the bike sharing system, they distinguish three main motivations
for such attitudes, namely health and the environment, the impact on society and the
cyclist’s lifestyle.

The respondents also relatively rarely indicated buying food with the Fair Trade
certification. This type of label is found on many products, including sweets, so this group
of consumers should have come across such a certificate. However, for the respondents
who took part in our survey this certificate was of marginal importance.

The respondents most often declared that they save water and sort waste i.e., pro-
environmental behaviors in the household context, which positively verifies the first
hypothesis (H1). According to C. Tapia-Fonllem et al. [55] this type of pro-environmental
behavior of students shows significant interrelations with frugal, altruistic and equitable
behaviors, which suggests the presence of a higher-order-factor which the authors identified
as sustainable behavior
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The relationship between pro-environmental behaviors and differentiating variables
such as gender, place of residence and income level was verified. For this purpose, the
Mann-Whitney test (Table 3) and the Kruskal-Wallis test (Table 4) were used.

Table 2. Respondents’ evaluation of their own pro-environmental behaviors on a five-point Likert scale.

Symbol Pro-Environmental Behaviors M ME SD

A Sorting waste 3.68 4 1.08

B Taking public transport rather than a car 2.99 3 1.45

C Buying products in recycled packaging 2.99 3 1.03

D Buying organic food 2.69 3 1.10

E Buying ”zero-waste” products 2.42 2 1.13

F Packing fruit and vegetables in reusable
bags instead of single-use bags 3.06 3 1.44

G Saving water 3.53 4 1.02

H Using eco-friendly laundry and cleaning
products 2.24 2 1.11

I Walking instead of taking public transport
for short distance 3.22 3 1.35

J Buying second-hand clothes 2.63 3 1.47

K Buying clothes with eco-labels
(environmental certification) 2.21 2 1.14

L Buying food with fair trade certification 2.10 2 1.12

M Getting around by bike 3.00 3 1.40

N Car sharing (e.g., Blablacar) 2.07 1 1.32

Source: own research. Note: M-mean, Me-median, SD-standard deviation.

Table 3. Differences in the respondents’ evaluation of own pro-environmental behaviors by gender (Mann-Whitney test).

Symbol Pro-Environmental Behaviors Z P

A Sorting waste 1.528 0.126

B Taking public transport rather than a car 2.109 0.035

C Buying products in recycled packaging 2.434 0.015

D Buying organic food 2.789 0.005

E Buying food from ”zero-waste” shelves 3.948 0.000

F Packing fruit and vegetables in reusable bags instead of single-use bags 2.779 0.005

G Saving water −0.466 0.641

H Using eco-friendly laundry and cleaning products −0.752 0.452

I Walking instead of taking public transport for short distance 1.183 0.237

J Buying second-hand clothes 6.385 0.000

K Buying clothes with eco-labels (environmental certification) 2.332 0.020

L Buying food with fair trade certification 0.388 0.698

M Getting around by bike −1.724 0.085

N Car sharing (e.g., BlaBlaCar) 1.683 0.092

Source: own research. Note: Z-value of the Mann-Whitney test, p-level of statistical significance.
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There was a statistically significant difference in declarations of pro-environmental be-
havior between women and men. Women more often than men indicated pro-environmental
behaviors related to shopping, i.e., the purchase of products in recycled packaging, organic
food, zero-waste products and packing fruit and vegetables in reusable bags, not single-use,
disposable bags. Women also significantly more often than men declared the purchase
of second-hand clothes or new clothes with eco-labels and more often than men chose
public transport rather than a car. The studies of R. Bach et al. show more frequent use of
health-related applications by women [56]. Further, the studies by D. Brécard et al. [57],
B. Saboya de Aragão et al. [58] found that in the selection of food products environmental
aspects are more important for women than for men.

The conducted analysis of the data shows that residents of rural areas statistically
significantly differed in their declarations from inhabitants of cities over 500,000 residents
with regard to three forms of pro-environmental behavior. On the one hand, the residents
of rural areas more often than residents of large cities indicated waste sorting, which
may result from the fact that, unlike city residents, especially those living in multi-family
housing, they have their waste collected individually and it is easy to identify people who
sort waste incorrectly. On the other hand, residents of large cities, to a greater extent than
residents of rural areas, indicated pro-environmental transportation solutions, which are
available mainly in cities, i.e., taking public transport rather than a car or shared transport
(e.g., BlaBlaCar). In the case of using public transport (parameter B), there was also a
statistically significant difference between the other groups (Table 4).

The level of monthly household income per capita only in one case significantly
differentiated the respondents’ declarations regarding their pro-environmental behavior.
People with the lowest income (up to PLN 1000/EUR 221) statistically more often than
with the highest income (over PLN 3000/EUR 664) took public transport rather than a car
(p = 0.021).

We also addressed the question about students’ recognition and use of eco-applications
(Table 5). In the second hypothesis (H2), it was assumed that the students will first of all
recognize applications promoted in traditional media.

The most recognizable application and at the same time the most frequently used was
Vinted, followed by Veturilo. Interestingly, four out of ten respondents indicated that they
identified both applications even though they did not use them. The Vinted application
is very intensively promoted in traditional media (television) and new media (internet),
which allows for a positive verification of the second hypothesis.

The respondents who in the filtering questions indicated that they knew the given ap-
plication (whether they used it or not) were asked to rate individual parameters describing
the app on a five-point Likert scale. The obtained rating is presented in Table 6.

The application which, in the opinion of the respondents, provides knowledge and
information facilitates purchasing decisions and confirms knowledge from other sources
is ZdroweZakupy (analyzing food product labels). The respondents also appreciated
GdzieWyrzucić (helping with waste sorting) as a source of knowledge (Table 6). These
results correspond with the studies by K. Maichum et al. [59], which show that knowl-
edge is more important for pro-environmental behavior than the influence of a family or
peer group.

On the other hand, the ToGoodToGo (helping to save surplus food) and Vinted (online
marketplace for second-hand clothes) applications make it easier for the respondents to
make purchasing decisions. Knowledge from other sources is confirmed to the greatest
extent by the following applications: ZdroweZakupy and GdzieWyrzucić. ToGoodToGo,
Vinted and Veturilo (city bikes) are seen more as proof of being fashionable than other
applications. All analyzed applications received relatively low scores in the following areas:
prestige, standing out from the peer group and building credibility among friends.
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Table 4. Differences in the declaration of pro-environmental behaviors by the place of residence (Kruskal-Wallis test).

Symbol * Rural Areas (I) City Under 50,000 (II) City 50,000–500,000 (III) City Over 500,000 (IV)
H P Differences between Groups

M Me SD M Me SD M Me SD M Me SD

A 3.93 4 0.87 3.78 4 0.90 3.78 4 1.11 3.44 4 1.20 22.73 0.00 I–IV

B 2.51 2 1.32 2.66 2 1.44 3.02 3 1.36 3.42 4 1.44 57.69 0.00 I–III; I–IV;II–IV

C 2.92 3 1.04 2.87 3 0.96 3.16 3 0.92 3.03 3 1.09 6.43 0.09

D 2.56 2 1.01 2.66 3 1.08 2.84 3 1.10 2.74 3 1.16 5.95 0.11

E 2.30 2 1.17 2.36 2 1.00 2.42 2 1.16 2.52 3 1.15 4.53 0.21

F 2.95 3 1.41 3.11 3 1.41 3.30 3 1.43 3.02 3 1.47 4.95 0.18

G 3.67 4 0.94 3.48 4 0.99 3.64 4 1.05 3.42 3 1.07 9.25 0.03

H 2.22 2 1.05 2.11 2 1.02 2.54 3 1.27 2.20 2 1.11 8.65 0.03

I 3.11 3 1.43 3.23 3 1.37 3.20 3 1.35 3.30 4 1.29 1.79 0.62

J 2.66 3 1.48 2.58 3 1.52 2.95 3 1.46 2.53 2 1.44 7.69 0.05

K 2.19 2 1.19 2.22 2 1.13 2.40 2 1.17 2.15 2 1.11 4.17 0.24

L 1.96 2 0.98 2.15 2 1.03 2.28 2 1.17 2.09 2 1.20 6.09 0.11

M 3.10 3 1.35 3.13 3 1.38 3.17 3 1.39 2.82 3 1.43 8.92 0.03

N 1.87 1 1.22 1.83 1 1.17 2.24 2 1.39 2.23 2 1.38 14.70 0.00 I–IV

Source: own research. Note: H-value of the Kruskal-Wallis test, p-level of statistical significance. * Symbols correspond to pro-environmental behaviors from Tables 1 and 2.

Table 5. Recognition and use of eco-applications by respondents (n = 772, %).

Responses
Applications

Zdrowe Zakupy To Good To Go Gdzie Wyrzucić Vinted Veturilo BlaBlaCar Ingred * ZeroWaste App * Happy Cow *

I don’t know
this app 72.2 68.0 74.1 14.8 24.7 70.2 91.2 89.5 94.9

I know this app
but I don’t use it 19.2 18.8 16.3 40.7 40.3 20.1 7.4 8.9 3.8

I know this app
and I use it 8.7 13.2 9.6 44.5 35.0 9.7 1.4 1.6 1.3

Source: own research. Note: *Applications not included in further analysis.
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The Mann-Whitney test revealed the difference in the usefulness of individual applica-
tions between women and men. It was shown that statistically significantly more women
than men indicated the usefulness of the following applications:

• ZdroweZakupy in confirmation of knowledge gained from other sources (U = 204,
p = 0.0022)

• GdzieWyrzucić in providing knowledge and information (Z = 2.157, p = 0.031)
• Vinted in providing knowledge and information (Z = 2.917, p = 0.004)
• Veturilo in providing knowledge and information (Z = 1.988, p = 0.047), facilitating

purchasing decisions (Z = 2.033, p = 0.042), confirming knowledge from other sources
(Z = 2.187, p = 0.029), building prestige (Z = 2.381, p = 0.017) and proof of being
fashionable (Z = 2.463; p = 0.014).

These findings are consistent with the results of the research by B. Saboy de Aragão
et al. [58], which shows that women are more engaged in buying and consuming environ-
mentally friendly products and their disposal and reuse.

In order to identify the difference in the usefulness of individual applications in the
analyzed areas depending on the level of income, the Kruskal-Wallis test was used. It
has been shown that people with declared monthly household income per capita not
exceeding PLN 1000 (EUR 221) rated ToGoodToGo (p = 0.042) significantly higher than
respondents with incomes of PLN 1000–2000 (EUR 222–442) and rated Vinted (p = 0.019)
higher than respondents with an income of at least PLN 3000 (EUR 664), both in terms
of prestige. On the other hand, respondents with incomes in the range of PLN 1000–2000
(EUR 222–442), to a greater extent than respondents with the highest income, appreciated
the role of BlaBlaCar in facilitating decision-making (p = 0.041).

The place of residence also slightly differentiated the importance of individual func-
tions of the analyzed applications. Using the Kruskal-Wallis test, it was shown that for
rural residents it is significantly more important than for residents of cities under 50,000 to
stand out from the peer group in relation to the ZdroweZakupy application (p = 0.048). Re-
spondents from cities under 50,000 residents found facilitating making decisions (p = 0.008)
in the case of GdzieWyrzucić significantly more important than residents of cities with
population over 500,000.

In order to verify the third hypothesis (H3) assuming that Polish language and the
ease of use will be the most expected features of eco-app design, we asked the respondents
to rate the app design features on a five-point Likert scale. The importance and parameters
of optimal eco-apps design were discussed, among others, by E. Typhina [60], who pointed
to the language and functions programmed in mobile social networking applications that
influence user behavior. P. Grover et al. [61] wrote about the importance of functionality
and self-management features of mobile applications for contemporary app users.

According to the respondents, the optimal application should primarily contain up-to-
date and reliable information, be easy to use and fast, use simple language and be available
on various devices (Table 7). The requirement for the application to be in Polish was not
the most important for the respondents, which means that the third hypothesis was only
partially positively verified.
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Table 6. Assessment of the usefulness of individual eco-apps on a five-point Likert scale.

Eco-Apps
Provides

Knowledge and
Information

Facilitates
Purchasing
Decisions

Confirms
Knowledge from

Other Sources

It Is a Symbol of
Prestige

Builds
Credibility in a

Group of Friends

Makes You Stand
Out from the Peer

Group

Confirms You Follow
Trends/Are
Fashionable

Zdrowe
Zakupy (n = 67)

M 3.99 3.96 3.58 2.07 2.10 2.15 2.25

Me 4 4 4 2 2 2 2

SD 1.04 1.17 1.08 1.16 1.17 1.21 1.19

ToGood
ToGo (n = 102)

M 3.17 3.65 3.09 2.41 2.78 2.89 3.15

Me 3 4 3 2 3 3 3

SD 1,24 1,05 1,24 1,19 1,27 1,36 1,41

Gdzie
Wyrzucić (n = 74)

M 3.81 3.42 3.47 2.73 2.66 2.81 2.93

Me 4 3 3 3 3 3 3

SD 1.15 1.10 0.95 1.16 1.14 1.13 1.21

Vinted (n = 342)

M 2.77 3.61 2.67 2.24 2.50 2.56 3.05

Me 3 4 3 2 3 3 3

SD 1.29 1.12 1.20 1.13 1.18 1.27 1.28

Veturilo (n = 268)

M 2.76 2.76 2.60 2.35 2.53 2.59 3.06

Me 3 3 3 2 2.5 3 3

SD 1.34 1.37 1.27 1.24 1.26 1.31 1.31

BlaBlaCar (n = 75)

M 2.75 2.73 2.59 2.21 2.47 2.47 2.72

Me 3 3 3 2 3 2 3

SD 1.39 1.35 1.37 1.24 1.27 1.24 1.36

Source: own research.
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Table 7. Expected features of an optimal eco-app design rated on a five-point Likert scale (n = 772).

Eco-App Should: M Me SD

Include all pro-environmental elements/multi-sector information 3.7 4 1.160

Include only one sector of environmental activities, e.g., food 3.2 3 1.236

Include up-to-date and reliable information 4.6 5 0.933

Be available on a variety of devices 4.5 5 0.982

Be easy to use 4.6 5 0.906

Be Fast 4.5 5 0.923

Use simple language 4.5 5 0.924

Fail-safe 4.3 5 0.967

Be in Polish 3.9 4 1.153

Stimulate user engagement 3.2 3 1.080

Be visually attractive (pleasing to the eye) 4.2 4 0.965

Source: own research.

The dependence of the expected app design features on gender, place of residence and
income level of the respondents was verified. The Mann-Whitney Z test revealed that apart
from the expectation that the application would cover only one sector of pro-environmental
activities, e.g., food, all the others were significantly more expected by women than men.

The place of residence only slightly differentiated the choice of the features of the
optimal eco-app design (in this case the Kruskal-Wallis test was used). Respondents
living in rural areas were more likely to expect the app to be in Polish than respondents
living in cities with populations over 500,000 (p = 0.048) and to a greater extent than
residents of cities with populations of 50,000 to 500,000 expected the app to be fail-safe
(p = 0.034). Using the Kruskal-Wallis test, it was also verified whether the level of income
is a variable differentiating the perception of the features of an optimal pro-environmental
app design. It has been shown that for people with incomes ranging from PLN 2000 to
PLN 3000 (EUR 443–663) and over PLN 3000 (EUR 664), the timeliness and credibility of
information is significantly more important than for people with incomes of up to PLN
1000 (EUR 221) (p value: 0.021 and 0.041 respectively). On the other hand, for the lowest-
income respondents, the feature defined as “stimulating user engagement” (p = 0.015) was
significantly more important than for the respondents with the highest-income.

4. Implications

The analysis of secondary data and the results of our empirical research support the
following implications:

A. Policy:

1. Our research results contribute to the activities undertaken in the field of envi-
ronmental education as part of 2030 National Environmental Policy (PEP 2030),
as well as Goal 4—Education Quality and Goal 9 concerning the promotion
of innovation contained in Sustainable Development Goals announced by the
United Nations.

2. Knowledge about environmental protection should be taken into account to
a greater extent in developing educational policy at all levels (from primary
schools to universities) in order to effectively encourage the pro-environmental
behavior of subsequent generations of consumers.
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3. The economic factor is a significant stimulus for pro-ecological behavior. Re-
sponding to the rational behavior of consumers, it is worth considering this
aspect in the design of eco-apps and their correlation with the environmental
policy implemented at the local, regional and even global level.

4. Due to the role of traditional media in supporting environmental education,
national media policy should include mechanisms favoring the processes of
convergence and pluralism.

B. Practice:

1. The research results have practical implications for companies dealing with
the development of eco-applications. Adapting to user expectations is always
preceded by a thorough needs analysis.

2. Green applications should be included in standard software packages for smart-
phones and should be correlated with various platforms, such as e-mail, e-
banking or a communication platform. This procedure, (called an ”enforced
agreement” in the Ericsson ConsumerLab report [34]), may raise doubts, but it
should influence appropriate consumer behavior.

C. Science:

1. It would be advisable to diagnose the reasons why traditional media are an
effective tool for promoting eco-applications.

2. We believe that our research may inspire further research in this field at both the
national and international levels

5. Conclusions

Mobile applications and their importance for the contemporary user have been dis-
cussed in many research studies covering almost every aspect of life. In the area of health,
the topic was discussed, among others, by: S. Surendran et al. [62], J. Li et al. [63] and H.
Zhang et al. [64]. In the field of economics, the importance and possibilities of using mobile
applications were examined by H. Ouyang et al. [65], A. Ngubelanga [66], H. Karjaluoto [67]
and many others. Mobile applications are also used in the area of environmental protection,
as mentioned in the studies by A. Quandt et al. [68] and Y. Zhang et al. [69]. There are also
many publications dealing with the issue of using applications in the aspect of managing a
small and medium-sized enterprise e.g., N. Islami et al. [70] and R. Taher et al. [71]. All
authors emphasize the importance of mobile applications in the broadly understood aspect
of human life and activity. The use of mobile apps to promote pro-environmental behavior
is currently one of the most important applications of this technology, able to effectively
contribute to the protection of the natural environment. This aspect was broadly discussed
in the article by M. Tosi et al. [72].

We believe that the conducted research further broadens the knowledge in the field of
mobile applications in the narrow scope concerning the encouragement of pro-environmental
behaviors, which has not been analyzed extensively in the literature. The presented research
findings provide guidelines for designing useful mobile applications in the field of broadly
understood pro-environmental-behavior. The analysis of the collected dataset fully con-
firmed two and partly one of the hypotheses put forward in the Methodology section this
paper. The respondents mainly declared pro-environmental behavior in the household
context. Interestingly, the eco-app promoted in traditional media was the most recognizable
one, which suggests that this channel is effective for disseminating knowledge about eco-
applications. The analysis showed that the features young users look for in eco-apps include
reliable information, regular content updates and ease of use. An important implication is
the need to customize the content of the application taking into account the gender of the
user. The requirement for the app to be in Polish language, assumed in the third hypothesis,
was not seen as very important, which justifies the conclusion that the third hypothesis was
only partially positively verified.
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To sum up, the results of the conducted research constitute a valuable source of
information for entrepreneurs/developers dealing with the creation of eco-applications,
whose target group are young people. Satisfying user expectations is possible only when
the design process is preceded by a thorough analysis of user needs.

Each study has limitations resulting from the way it has been conducted, the scope or
the sample. Clearly, our study has some limitations, too. First, the mere conducting of an
online survey excludes the observation technique. Second, the study focused only on a few
selected eco-applications. Third, only students of social sciences took part in this research
and the sample included a relatively small group of respondents living in rural areas.

The obtained results are related to the empirical context of the research. There is
a need to broaden the research area to include the eco-apps users’ behavior. Creating
environmentally friendly behavior is possible through a communication system that meets
the expectations of various socio-demographic groups.

In addition, the study needs to be expanded in terms of quantity and an international
approach. Certainly including other age groups would give a broader picture of attitudes
towards the natural environment. As most of the respondents recognized the applica-
tions promoted in traditional media, it would be necessary to diagnose the reasons why
traditional media is an effective channel for promoting eco-applications.
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