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Abstract: In this modern age of digitalization, consumers have access to an ample amount of
information regarding a product’s quality and benefits, which makes consumers more conscious of
their consumption patterns and their impact on social and environmental development. Likewise,
marketing strategies have also taken a dramatic leap forward and started focusing on social
responsibility, ethics, and environmental protection. The notion of environmental sustainability has
created a market niche over several decades and has captured the market of pro-environmental
consumers. However, there are still many latent factors that are obstacles to shifting the behavior of
consumers towards buying green products. The present study was conducted to recognize factors
that affect the consumers’ behavior when purchasing eco-friendly products. They were collected from
1185 university students in Hungary. To analyze the data, multiple regression and exploratory factor
analysis (EFA) were used. The results showed that willingness to pay (WTP) and green purchase
intention (GPI) are the chief factors that affect the green purchase behavior (GPB) of these students.
Environmental knowledge (EK) also has an important and positive impact on the green purchase
behavior (GPB) of consumers, although regarding demographic variables, no such influence was
noted. To conclude, the study showed that there was no bias in terms of age, gender, or qualification
in the behavior of young students, as they have sufficient knowledge of environmental problems and
are very willing to pay for environmentally friendly products. This study will create self-awareness
among young consumers about their environmentally friendly purchasing behavior. This research
will further benefit policymakers and marketers of the EU and Hungary to enhance their marketing
strategies to promote their green products and their benefits. Future research can be developed on
this theoretical framework and will help academicians to further reduce the research gap by using
different constructs and methodologies.

Keywords: green products; willingness to pay; perceived consumer effectiveness; environmental
knowledge; green purchase behavior

1. Introduction

The issues related to overpopulation, increasing demands, increased production and
manufacturing, global warming, and environmental degradation are well known. In addition, the
increases in manufacturing activities and production processes are polluting the global environment.
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These business activities are creating many environmental problems, such as deforestation, increased
carbon dioxide level, greenhouse gases, polluting water bodies, damages to wildlife, etc. Such
issues have created a need for more environmentally sustainable business practices. The increased
emphasis on environmental problems can be regarded as a sign that environmental concern is emerging
as a prospective concern for businesses and strategy makers [1]. For this reason, the concept of
sustainable development came into the light to protect the environment and all stakeholders. This
concept of sustainable development is associated with the activities and practices of businesses
to achieve environmental sustainability. The efficient implementation of sustainable development
is also linked with significant modifications in economic activity toward a more integrated and
systemic interdisciplinary approach [2]. The multiple segments of sustainable development cover the
environmental and socioeconomic interdependence needed for the development of an economy and
for saving resources for the upcoming generation [3]. In addition, Meyer et al. [4] and Meyer and
Meyer [5] believe that a healthy environment is a key factor in a region’s enabling environment, which
contributes positively to business development and economic growth.

The green economy concept is not a new notion, as it can be traced back to the 1970s, but it
has grown in popularity since 2009. This concept gained impetus when international organizations
suggested that all international businesses maintain economic policies that work towards a reduction
in carbon investments and upgrade renewable energy portfolios [6]. The BRICS nations (Brazil, Russia,
India, China, South Africa), like China and India, came forward in support of green growth and reducing
carbon investments after this was implemented by North America and Europe. Likewise, firms and
businesses are becoming more concerned about their actions or practices and their consequences, and are
increasing their investments in environmental protection issues, hence becoming more environmentally
oriented [2], which also means that the circular economy has gained importance [7]. The main drivers
of environmental concern and green innovations are external pressure, such as strong government
regulations, the desire to improve reputations by achieving competitive advantage, and the need to
increase production performance with accompanying cost reductions.

The retail industry is increasingly committing towards practices of environmental sustainability,
which means the occurrence and management of the environmental and economic position of an
organization to fulfill the needs of the present generation without compromising the needs of future
generations [8,9]. Moreover, the eco-conscious consumption habits of consumers are equally significant
to businesses, as are the practices of environmental sustainability [8]. However, research related to
consumer behavior is an intricate task, as it involves many perspectives from which a subject must
be analyzed. Similarly, if environmentally conscious consumer behavior has to be analyzed, then it
is a very problematic task to ascertain parameters that clearly describe a consumer who is actually
concerned for the environment [10].

The last few decades have witnessed a positive and marked growth in pro-environmental activities,
attitudes, and knowledge among consumers who are environmentally conscious [11,12]. Currently,
concern for the environment has been increasing, and this directly affects the values and changes in
the lifestyles of individuals [13]. In a progressively environmentally conscious scenario, it is obvious
that consumers will be concerned regarding environmental sustainability. For many years, it has
been realized by a majority of consumers that their buying behaviors and habits directly impact
problems related to ecological balance [11]. The threats to the environment have improved the buying
behavior of green consumers, as they are now showing more inclination towards paying extra for
environmentally friendly substitutes for conventional products. Consumers are now considering
environmental problems while shopping, such as checking the product before buying to make sure it
is made out of recycled constituents and then buying products that are more eco-friendly [14].

The development of environmentally friendly products has become an extensive new field for
both social improvement and business, involving both consumers and firms [15]. This green business
model can help businesses and companies to transform their ways of production and marketing. The
benefits of prosperity can be enjoyed by businesses if they combine an eco-friendly approach with
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better safety practices [16]. Furthermore, Prinzing [16] clarified that evolving a green business will
help in reducing the costs that are associated with excessive and useless waste, in providing a safe and
healthy work environment for employees, and also in ensuring the sustainable and efficient operations
of the business. Furthermore, some researchers believe that green products come with the advantage of
giving competition to those companies in the market that do not work towards eco-friendly production
and consumption [17]. In order to decrease the adverse environmental effects initiated by an increasing
global population that demands more products and services, green practices are important, along with
competitive technologies and competitively valued products [18] that have improved environmental
performance when compared to other alternatives. However, studies reported the unwillingness of
consumers to buy green products because of some other reasons; for instance, the size of the packaging
or these products might not be visually pleasant. For this reason, it is clear that product preferences are
necessary to comprehend a consumer’s intention to buy green products [19].

In addition to this, researchers have also claimed that there are other factors that also influence
consumers’ behavior towards green products, such as brand names, price, belief that they are of low
quality, pictures proving the ineffectiveness of the products, etc.

The EU also recognized the importance of consumer behavior and decisions. Consumers have
become attentive towards corporate social responsibility and related issues, but some barriers still
exist, like lack of awareness, limited access to the information to make ethical choices, and, sometimes,
paying a premium price. Some firms and businesses play a pioneering role to help consumers
make sustainable choices. However, more responsible consumption can be possible by revising the
sustainable consumption and production action plan to implement the new measures [20].

As far as environmental awareness is concerned in Hungary, researchers have claimed that it
is at its nascent stage. It is not very easy to predict when it will reach the level of its developed
counterparts. However, it is a positive sign that the young population of Hungary is concerned about
environmental awareness [21]. The environmental awareness of consumers poses a positive impact
on their values and beliefs with respect to supporting environment-saving practices. This awareness
corresponds to the behavior of a consumer aiming to reduce environmental degradation by making
eco-friendly purchases, saving energy, and making a selective collection of wastes [22]. In a study
conducted by Ferencz et al., it is reported that in comparison to the western European counterparts of
Hungary, Hungarian consumers are less environmentally conscious. On the other hand, the researcher
claimed that if the family has active participation, then students can easily be motivated to become
environmentally conscious.

The main purpose of this study is to assess the green buying behavior of university students in
Hungary. The study focuses on the young and educated consumers, as it is crucial to understand the
purchase behavior of the young population because they are present as well as future customers. There
is a lack of literature that has analyzed the green purchase behavior of consumers in Hungary. Hence,
the contribution of this study is to fill the research gap by exploring the literature related to green
consumption and by analyzing the factors that influence the green buying behavior of consumers
in Hungary. The novelty of this study is that it is the first empirical research to analyze the green
purchase behavior of Hungarian consumers by adding constructs like perceived consumer effectiveness,
willingness to pay, and green purchase intention. The limited literature on the current topic from
a Hungarian perspective has created a need for this study to recognize the direct influence of such
constructs on the purchase behavior of young consumers.

The present study will answer the following research questions: What are the most important
factors that will affect the green purchase behavior (GPB) of young consumers in Hungary? Do
demographic variables such as gender, age, and qualification have any significant impact on GPB?
What is the level of environmental knowledge (EK) among young and educated consumers in Hungary?
Are young consumers price sensitive as far as green products are concerned?

The current study will help marketers and policymakers to bring changes in their marketing
strategies by taking into account the attitude and intention of young consumers towards green products.
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Environmental knowledge and purchase intention play a significant role in changing the buying
behavior of consumers. Hence, businesses and firms dealing with environmental safety can work
for a deliberate advertising strategy that will create environmental awareness. This study will also
contribute to bridging the research gap in this particular area. The academic contribution of this study
will provide an insight for future research and the development of the new model. The constructs
that are used in this research, such as willingness to pay (WTP), environmental concern (EC), attitude
towards green products (ATGP), perceived consumer effectiveness (PCE), environmental knowledge
(EK), and green purchase intention (GPI), to understand the GPB have been proved effective in different
studies conducted in different countries, such as Canada, India, Slovakia, South Africa, Malaysia,
and Argentina [11,23–27]. In order to analyze the impact of the above-mentioned constructs on GPB,
multiple regression analysis was applied. The advantage of this particular method is that it can
cumulatively present the effects of multiple predictors or factors to predict one outcome. This method
will create an easy understanding for the readers to assess the relationship between the independent
variables and dependent variable.

This study will first review the literature and distinguish the present study from previous studies
conducted in both developing and developed countries. Secondly, the materials and methods will be
explained in detail. After that, the study will focus on the analysis of the collected data using exploratory
factor analysis, multiple regression analysis, and a one-way analysis of variance (ANOVA) test. Then
results will be presented and thoroughly discussed by providing a debate with previous studies.
In the last section, implications and recommendations will be clarified along with the conclusion
and limitations.

2. Literature Review

Since the mid-1990s, people—or, more specifically, consumers—have started becoming
environmentally and socially aware [28]. Since that time, the consumption patterns of consumers
related to the environment have changed. In addition, retailers want to come forward with business
models that re more sustainable and through which they can retain their relevancy among those
consumers who are willing to change their attitudes towards the environment [8]. The late 1980s was
the period that marked the beginning point of green marketing, and at that time, this concept was
announced and discussed for the first time in the business world [28,29]. Charter and Polonsky [30]
defined green marketing as the marketing or promotion of products that reflect environmental safety
or are based on environmental improvement or performance. This new wave of green marketing has
led many marketers to become involved in several green practices and to generate a highly positive
response from consumers, which leads directly to an increase in profits, market share, good value
proposition, and increased sales [28,29].

Several studies have been conducted to analyze the main factors influencing the green consumption
and purchase behavior of consumers, including their values and attitudes [31], perceived consumer
effectiveness [32,33], environmental consciousness [32], environmental concern [34], attitudes towards
green products [14,35], environmental knowledge [36,37], willingness to pay [27,38], and green
purchase behavior [39]. These constructs are not easy to interpret, but are important to behavioral and
cultural psychology. These constructs have been discussed and studied by many researchers in order to
analyze the green buying choices of customers. Despite their environmental awareness and concerns,
consumers exhibit differences between their attitudes and their actual behaviors when purchasing
products. The adoption of products that are considered environmentally sustainable is at a low level,
and the reason behind this is the inconsistency of the intentions and buying behaviors of consumers.

2.1. Environmental Concern

Environmental concern (EC) is defined as the awareness of an individual about environmental
problems and their willingness to support the practices of environmental safety [40]. In addition, in
general terms, EC perceives the person’s concern towards the problems of the environment and their
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acceptance that they will be a part of the solution [41]. EC is regarded as the key element in the literature
on green marketing that analyzes the environmentally friendly behavior of individuals. A study
reported that consumers who have environmentally concerned behavior, or those who trust that their
ecological habits can enhance the quality of the environment, are more likely to implement GPB [42].
These consumers are termed as green consumers, as they are considered to have concern and awareness
of environmental problems and issues. Krause [43] reported in his study that consumers are concerned
about the environmental impact of their consumption habits. However, researchers show contradictory
views about EC and its direct relationship with GPB. For instance, some researchers reported that EC
does not have any significant or positive impact on GPB [44–47], while others support the direct and
positive influence of EC on GPB [19,48]. Some studies explained that concern for the environment has
an important and positive influence on attitudes towards products that are eco-friendly [36]; that, again,
influences their buying decisions regarding products that are environmentally safe, which means that
EC has an indirect relationship with GPB [48]. Hence, the following hypothesis has been formulated:

Hypothesis 1 (H1). Environmental concern (EC) has a positive and significant impact on the green purchase
behavior of consumers.

2.2. Perceived Consumer Effectiveness

Kinnear et al. [49] were the first ones to explain perceived consumer effectiveness (PCE) in literature,
and they described it as a factor that involves a person’s belief that they themselves can contribute to
making a difference in the solution and to reducing negative environmental impacts [50]. PCE is also
termed as an environmental belief in an environmental study, which defined it as an internal principle
of control within oneself so that their actions can protect the environment [51]. PCE has received
significant attention in the past for understanding consumer behavior. One study addressed the idea
that PCE is different from attitude and EC concerning the issues related to the environment; thus, PCE
makes an exclusive contribution in predicting the GPB of environmentally conscious consumers [40].
However, PCE varies from person to person because of their different experiences and knowledge. In
the previous literature, PCE has been identified by various researchers as a significant and important
factor in understanding the environmentally friendly purchasing behavior of consumers [24,52]. For
instance, Kim and Choi [40] reported that PCE directly and strongly influences GPB, while Sharma and
Dayal [53] found that PCE has an effect on both GPI and GPB. In a study conducted by Lee et al. [54]
on young college students in the USA, it was concluded that the role of PCE is not only limited to GPB;
rather, it also affects the environmental activism of an individual in becoming a good citizen. Tan [50]
explained that the degree of PCE affects the environmental behavior of an individual; consumers with
a high level of PCE tend to be more environmentally concerned in comparison to those consumers
with lower PCE. Furthermore, PCE has been found to be significantly related to different types of
environmental behavior [40,42,55]. Therefore, the following hypothesis has been made:

Hypothesis 2 (H2). Perceived consumer effectiveness (PCE) has a significant and positive impact on the green
purchase behavior of consumers.

2.3. Environmental Knowledge

Environmental knowledge (EK) is considered to be the ability of a person to understand issues
related to the environment and sustainability. EK is also defined as the amount of information
someone retains in their mind that influences their interpretation and assessment of available choices
of products [50]. The term ‘knowledge’ related to consumer behavior is associated with a factor
that impacts the decision process at all levels of buying behavior. Specifically, knowledge is a vital
construct that influences the gathering and organizing of evidence by the consumer, the level of
information used in making decisions, and the way in which the consumer evaluates the services
and products that he/she intends to purchase [11]. Developed in the form of knowledge management
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systems, knowledge can significantly shift the economic efficiency and related social results at different
levels [56]; therefore, a new direction of strategic management was established and steadily developed
in many organizations—customer knowledge management [57]. The concept of EK, or eco-literacy,
was established by Laroche et al. [58] in order to measure or analyze respondents’ capability of
understanding or describing a varied number of environmentally related signs, behaviors, and
concepts. A correlation has been observed between EK and environmental behavior and attitudes [11].
It was observed from the already published data that EK has a direct impact on environmentally friendly
purchase intentions [23,48]. On the other hand, some studies have observed that this relationship is
inconsistent and that a high level of EK does not lead to a high level of GPB [14,23,59,60]. Several
studies confirmed that EK is frequently assumed as a strong predictor or motivator of GPB, and it is
reported that consumers who have more knowledge of environmental problems and advantages of
green products are likely to have more GPB [32,34,36,37,50,61,62]. Therefore, EK has been recognized
as an essential variable for the assessment of GPB of young consumers in Hungary. Additionally, EK
will help to assess the awareness of young consumers about ecological issues and their knowledge of
green products. Hence, the following hypothesis is formulated for this purpose:

Hypothesis 3 (H3). Environmental knowledge (EK) has a significant and positive impact on the green purchase
behavior of consumers.

2.4. Attitude Towards Green Products

According to Ajzen [63], a consumer’s attitude is described as an unfavorable or favorable
evaluation of a person of a particular behavior. Khaola et al. [35] conducted a study to evaluate
the environmental concerns and behavior of people in Lesotho with respect to environmentally
friendly products. He found that attitude towards green products (ATGP) significantly influenced the
environmental concern of people in Lesotho, while the interaction effect of intention and environmental
concern was non-significant towards environmentally friendly products. There are several factors that
can influence a person’s attitude. To support this, Anvar and Venter [25] carried out an experiment on
people in South Africa to evaluate the impact of various factors on the attitudes and behavior of people
towards environmentally friendly products. It was concluded that price, social influence, and awareness
of environmental issues significantly influenced the attitudes of people towards environmentally
friendly products. On the contrary, a study revealed that a change in attitude does not always lead to a
positive change in purchasing behavior, and they believed that ATGP is not directly related to GPB [38].
Nonetheless, it was reported that the attitude of Asian consumers toward environmentally friendly
products also changes based on various factors, such as knowledge, awareness, or belief. A study
conducted on Malaysian consumers revealed that the consumers’ attitudes toward these products are
not of a very high degree, but ATGP and EK positively influence GPB [26]. Therefore, the thorough
review of the literature provided the concept for formulating the next hypothesis:

Hypothesis 4 (H4). Attitude towards green products (ATGP) has a positive and significant impact on the
green purchase behavior of consumers.

2.5. Willingness to Pay

Willingness to pay (WTP) is considered to be the maximum readiness of a consumer to pay more
to obtain a particular green service or buy green products [64]. Several studies have been conducted
to analyze the readiness of green consumers to pay additional costs in order to buy products that
have a minimal negative impact on the ecosystem. Researchers reported that consumers are ready
to pay an extra cost if they are promised that their changing consumption patterns can help save
the environment [27,38,65]. Conversely, some studies support the fact that many consumers are not
keen to pay extra for green products, as they believe that even without green products, they can save
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themselves and the environment from the risks associated with foods or products [66]. Moreover,
some consumers believe that they do not have to pay extra to ensure the safety of a product [35], as
this should be taken into account by businesses or the government. In the studies conducted by Xu et
al. [47] and Saphores et al. [67] on Chinese consumers and California households, respectively, it was
reported that consumers are willing to pay extra for the safety and protection of their own benefits.
Likewise, WTP is considered to be a crucial and the strongest factor for understanding GPB, as it will
directly influence the buying behavior of a consumer [41]. The findings of the study conducted by
Prakash and Pathak [41] on young Indian consumers revealed that although Indian consumers are
price sensitive, young consumers are ready to pay extra if they can get an environmentally friendly
product. If consumers are ready to pay extra for the additional benefits of the product, then they are
more likely to exhibit GPB. Therefore, the following hypothesis is articulated:

Hypothesis 5 (H5). Willingness to pay (WTP) has a positive and significant impact on the green purchase
behavior of consumers.

2.6. Green Purchase Behavior and Green Purchase Intention

A person’s readiness to carry out or accomplish a particular kind of behavior of purchasing
green products is categorized as a person’s green purchase intention (GPI). On the other hand, green
purchase behavior (GPB) refers to the purchase and consumption of a product that is advantageous
for the environment, conservable and recyclable, or sensitive to environmental concerns [36]. To
evaluate the effects of different factors on the intention to purchase environmentally friendly products,
Mei et al. [26] conducted a study on Malaysian consumers. It was observed from the results that
government initiatives to enhance the adoption of green products significantly influenced the GPI of
Malaysian people to buy environmentally friendly products. It was also reported that an eco-label
did not have any influence on people’s purchase intentions. Moreover, it is true that consumers are
not only worried about environmental quality, but they also think about their purchase decisions and
their consequences for the environment. A study to evaluate the effects of some catalytic components
that connect environmental friendliness and people’s purchase behavior towards environmentally
friendly products was conducted by Kautish et al. [68]. It was reported that people who are more
environmentally conscious and intend to recycle products are more inclined to exhibit GPB. Moreover,
it has been reported in several studies that GPI strongly influences GPB [23,41,69]. Levine and
Strube [61] conducted a study to understand the influence of GPI on GPB of undergraduate students
in Washington. The findings of the study proved that intentions strongly and significantly influence
the purchase behavior of the young university students, and the promotion of a favorable attitude
increases intention to act in a more eco-friendly manner; as an outcome, people exhibit more GPB.
Based on these foreign studies, the following hypothesis has been formulated:

Hypothesis 6 (H6). Green purchase intention (GPI) has a positive and significant impact on the green purchase
behavior of consumers.

The studies were conducted to assess the GPB according to sociodemographic variables [41,70]. It
has been reported that demographic variables also play an important role in understanding the GPB of
the consumers. Hence, the following hypothesis has been made:

Hypothesis 7 (H7). Demographic variables (qualification, age, and gender) have a positive and significant
impact on the green purchase behavior of consumers.

3. Materials and Methods

3.1. Sample Size

Regarding factor analysis, different opinions have been presented and explained in the literature
for sample size. It has been found in several studies that for factor analysis, the sample size should be
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greater than 100 [71]. Hence, keeping this in mind, the survey data were collected so that they could
fulfill all the requirements of conducting the factor analysis. The survey data were collected from
university students in Hungary, and four major cities were selected to ensure geographical coverage of
the population. The judgmental sampling technique was used to select the respondents for the study.
A total of 1255 students participated in the survey, and 1185 responses were used for the final study.
Some responses were eliminated because of missing values. The questionnaire was divided into two
sections; the first section comprised sociodemographic variables, such as age, gender, and qualification.
The second section comprised behavioral factors to understand the purchase behavior of consumers
regarding green products.

The demographic profile of the respondents is given in Table 1. As indicated, 43% (n = 510) of
the respondents were enrolled in master’s degrees, 32% (n = 380) of the respondents were enrolled in
bachelor’s degrees, and 25% (n = 295) of the respondents were doing a Ph.D. (doctoral program) in
Hungary. The maximum number of respondents 67% (n = 795) belonged to the age group of 22–30
years, 21.5% (n = 245) of respondents were in the age group of 31–40 years, 11.5% (n = 125) belonged to
the age group of 16-21 years, and only 20 (0.02%) respondents were in the age group of more than
40 years. As far as gender is concerned, female respondents were more in number, i.e., 650 (55%),
and a total of 535 (45%) male respondents participated in the survey. These respondents were chosen
by keeping in account that they are decision-makers in buying and have experience of buying green
products regularly or occasionally.

Table 1. Demographic profiles of respondents.

Variables Frequency Percentage

Qualification
Bachelor 380 32
Master 510 43

Doctoral 295 25

Age

16–21 125 11.4
22–30 795 67
31–40 245 21.5

More than 40 20 0.02

Gender

Male 535 45
Female 650 55

3.2. Procedure of Data Collection and Measurement

A well-structured questionnaire was used to conduct an online survey and was distributed to
the respondents using Google Forms. There were two sections in the questionnaire; the first section
was used to gather data about the sociodemographic factors of the respondents. In the next section,
five-point Likert-scale-based questions were used, which have values ranging from 1 to 5 for strongly
disagree to strongly agree, respectively. These Likert-scale-based questions were anticipated to measure
the latent variables, such as perceived consumer effectiveness, environmental concern, environmental
knowledge, attitude towards green products, green purchase intention, willingness to pay, and green
purchase behavior. The questionnaire items for the constructs were adapted from the study conducted
by Jaiswal and Kant [23], such as EC (4 items), PCE (4 items), EK (5 items), ATGP (2 items), GPI (3
items), and GPB (4 items). The items for WTP (3 items) were adapted from Chaudhary and Bisai [44],
as they have the best fit with the requirements of the study that the researchers wanted to conduct. As
already explained, the objective of the study was to evaluate the GPB of young consumers in Hungary.
So, GPB was considered as a dependent variable, and all other constructs were taken as independent
variables through a thorough review of the literature. The respondents were asked to give responses in
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regard to their buying intentions and buying behavior. The data generated were then assessed, and the
responses with missing values were eliminated. The final survey data were examined and interpreted
using the SPSS (version 25.0, IBM Corp., Armonk, NY, USA, 2017) computer program.

3.3. Data Analysis

To analyze the data, an exploratory factor analysis (EFA) was used to comprehend the nature
and number of the factors that explain the total variance of the data. To understand and interpret the
patterns and relationships of the variables, factor analysis was used. This procedure uses mathematical
techniques to simplify the interrelated factors to identify the patterns in a given set of variables [72,73].
Before running the factor analysis, the reliability of the constructs was tested by analyzing the
Cronbach’s alpha values of all the constructs and the whole instrument. Then, the Kaiser–Meyer–Olkin
(KMO) test and Bartlett’s test of sphericity were performed to analyze the adequacy and suitability of
the dataset for conducting factor analysis. The communalities were interpreted to eliminate the factors
that would create distortion in the results.

Before conducting parametric statistical tests, it is necessary to analyze the normality of the
residuals. To test the normality of the residuals, the Kolmogorov–Smirnov test was conducted, and
a quantile–quantile plot (Q-Q plot) was obtained for testing the normal distribution. In addition,
it is necessary to test the autocorrelation and multicollinearity of the variables. For this purpose,
the Durbin–Watson test and Pearson correlation coefficient test were performed and interpreted. To
further analyze the dataset, multiple regression analysis and analysis of variance (ANOVA) were used.
Multiple regression analysis was used to test the hypotheses and to explain the objectives of the study.
Multiple regression analysis is a suitable method for analyzing the effects of multiple predictors on
one dependent variable. In this study, the researchers wanted to analyze the relationships between
six independent variables—EC, PCE, EK, ATGP, WTP, and GPI—and dependent variable, GPB. This
analysis allows all the potential predictors to be investigated in one model. The advantage of this
method is that it provides an easy and accurate understanding of the relationship of each predicting
variable with the outcome.

4. Results

4.1. Reliability Analysis

Before analyzing the results and hypotheses, the reliability test was conducted. The results
(Table 2) revealed that the value of Cronbach’s alpha for the whole construct is 0.942, which is accepted
for an exploratory study [74]. This means that the reliability of the questionnaire is very high [19].
Some researchers suggest testing the reliabilities of all constructs separately instead of doing one
reliability test on the whole instrument. Hence, reliability tests were conducted on each factor, and
the results (Table 3) showed that the Cronbach’s alpha values range from 0.784 to 0.893. This result
suggests the high reliability of the factors, as a Cronbach’s alpha ranging from 0 to 1 with r = 0.7 or
higher is considered satisfactorily reliable [75].

Table 2. Reliability test.

Cronbach’s Alpha Cronbach’s Alpha Based on Standardized Items No. of Items

0.942 0.943 25



Sustainability 2020, 12, 10077 10 of 21

Table 3. Reliability analysis.

Construct No. of Items Cronbach’s Alpha

Environmental Concern (EC) 4 0.873
Perceived Consumer Effectiveness (PCE) 4 0.784

Environmental Knowledge (EK) 5 0.857
Attitude Towards Green Products (ATGP) 2 0.852

Willingness to Pay (WTP) 3 0.893
Green Purchase Intention (GPI) 3 0.871
Green Purchase Behavior (GPB) 4 0.865

4.2. Exploratory Factor Analysis

Before factor analysis, the Kaiser–Meyer–Olkin (KMO) test and Bartlett’s test of sphericity were
used to test the sample adequacy and suitability of the dataset for factor analysis (Table 4). As reported
by Hair et al. [74], any dataset is suitable for factor analysis if its KMO value is more than 0.6 and its
BTS (Bartlett’s test of sphericity) is significant (p < 0.05). In our study, the KMO value was found to be
0.919, and this proves the appropriateness of the data. The correlation matrix was tested by Bartlett’s
test of sphericity, and its p-value below 0.05 confirmed that the dataset under study is not an identity
matrix, which means that the variables were related and suitable for further analysis.

Table 4. Kaiser–Meyer–Olkin (KMO) test and Bartlett’s test.

Kaiser–Meyer–Olkin Measure of Sampling Adequacy 0.919

Bartlett’s Test of Sphericity
Approx. Chi-square 3823.380

Df 300
Sig. 0.000

After finding the adequacy and significance of the sample, the factor analysis was conducted on
the dataset under study to recognize the factors that statistically explain the covariance and variance
among the constructs. The aim of factor analysis is to identify latent variables that make the apparent
variables co-vary among themselves. In other words, factor analysis is considered a data reduction
technique in which the measurable or observable variables are reduced to only a few latent variables
that actually have common variance [76]. There are many factor analysis extraction methods available,
and in this study, principal component analysis (PCA) was used for extracting factors that best explain
the variables.

The value of communalities was examined, as it should be taken into consideration that variables
with low communalities will lead to substantial distortion in results [77]. The items with low
communality should be removed from the analysis, as it will not serve the purpose of factor analysis
to explain the variance by common factors, which means that each item must share some common
variance with other items [72]. Some researchers suggest that a communality of above 0.2 should
be accepted [72,78,79], while some researchers suggest that a communality of above 0.40 should be
accepted [77,80–83], as differences in results are more likely when the value of communality is below
0.40 [77]. The communalities of all the items under study are given in Table 5, and the value of each
item is more than 0.40, so no items were eliminated from the analysis. The result of factor analysis
showed that five significant factors explained 68.12% of the variance. These factors have eigenvalues
of more than 1. The varimax rotation technique was applied to obtain the rotated solution with five
extracted components.
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Table 5. The values of communalities.

Items Initial Extraction Items Initial Extraction

EC1 1.000 0.694 ATGP1 1.000 0.690
EC2 1.000 0.748 ATGP2 1.000 0.656
EC3 1.000 0.732 WTP1 1.000 0.775
EC4 1.000 0.764 WTP2 1.000 0.782

PCE1 1.000 0.608 WTP3 1.000 0.717
PCE2 1.000 0.593 GPI1 1.000 0.738
PCE3 1.000 0.520 GPI2 1.000 0.704
PCE4 1.000 0.493 GPI3 1.000 0.724
EK1 1.000 0.628 GPB1 1.000 0.636
EK2 1.000 0.690 GPB2 1.000 0.636
EK3 1.000 0.711 GPB3 1.000 0.736
EK4 1.000 0.669 GPB4 1.000 0.746
EK5 1.000 0.641

Extraction method: principal component analysis.

In addition, correlation analysis was conducted to analyze the linear relationship between the two
constructs. The Pearson correlation matrix was used to analyze the correlation between the variables. It
is suggested that the variables suffer from multicollinearity issues if the correlation coefficient between
the two variables is more than 0.71 [83,84]. The results of our study confirmed that the dataset is did
not have the problem of multicollinearity, as Pearson’s correlation coefficients ranged from 0.405 to
0.631 at the two-tailed significance level of 0.01. The values of Pearson’s correlation coefficients of
all the variables with the dependent variable are given in Table 6. In addition, the Durbin–Watson
test was conducted to confirm that there was no autocorrelation among the variables. It is suggested
that the Durbin–Watson statistic value should lie between 0 to 4, and a value close to 2 indicates no
autocorrelation in the sample [85]. In our study, the value of the Durbin–Watson statistic was 2.1,
which is very close to the value of 2; hence, there is no autocorrelation existing in the sample.

Table 6. Pearson’s correlation matrix.

Variables EC PCE EK ATGP WTP GPI GPB

EC 1
PCE 0.631 ** 1
EK 0.482 ** 0.475 ** 1

ATGP 0.480 ** 0.570 ** 0.427 ** 1
WTP 0.484 ** 0.465 ** 0.405 ** 0.521 ** 1
GPI 0.454 ** 0.515 ** 0.430 ** 0.561 ** 0.509 ** 1
GPB 0.539 ** 0.526 ** 0.577 ** 0.523 ** 0.630 ** 0.622 ** 1

Note: ** significant at the 0.01 level.

Before conducting the multiple regression analysis, it is necessary to test the normality of the
residuals. The test of normality confirms the normal distribution of the dataset. The normality analysis
is required for conducting parametric statistical tests. In this study, the residuals’ normality was
examined by conducting the Kolmogorov–Smirnov test. The results confirmed that there is a normal
distribution of residuals with the value of p = 0.20 at the significance level of 0.05, as value of p >

0.05 indicates the normality of residuals [86]. Furthermore, the quantile–quantile plot (Q-Q plot) for
the residuals was obtained to examine the normal distribution of the data. The normal Q-Q plot is
considered to be the most effective and commonly used tool for checking the normality of residuals.
The Q-Q plot of the residuals confirmed that there is a linear distribution of the data, and the variables
are considered normal (Appendix A (Figures A1 and A2)).
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4.3. Multiple Regression Analysis

In this study, Multiple regression analysis was conducted to identify the relationship between the
dependent variable and the independent variables and to test the framed hypotheses (Table 7). This is
considered an appropriate analysis for studying a research problem with two or more independent
variables influencing one dependent variable [74]. The result of the regression model is quite satisfactory.
The value of R square states the explanatory strength of the model, and in this case, the result is
considered to be quite satisfactory, as it explained around 60% of the total variance (R square = 0.601).

Table 7. Model summary.

Model R R Square Adjusted R Square Std. Error of the Estimate

1 0.776 0.601 0.591 0.506

The ANOVA test results showed the significance of the model (Table 8). The results of the multiple
regression analysis revealed the fitness of the model, as the F-statistics (F = 57.837) were significant at
5% level of siginificance (p < 0.05).

Table 8. Analysis of variance (ANOVA) (dependent variable: green purchase behavior (GPB)).

Model Sum of Squares df Mean Square F Sig. a

1 Regression 88.780 6 14.797 57.837 0.000
Residua 58.841 230 0.256

Total 147.621 236

Notes: a Predictors: (constant), environmental concern (EC), perceived consumer effectiveness (PCE), environmental
knowledge (EK), attitude toward green products (ATGP), willingness to pay (WTP), green purchase intention (GPI).

The variance inflation factor (VIF) value and tolerance value describe the multicollinearity
of the statistics; a tolerance value of more than 2 and a VIF of 10 or more show the problem of
multicollinearity [71]. The value of tolerance and the VIF value shown in Table 9 indicate that there is
no problem of multicollinearity in the statistics of the data under study.

Table 9. Coefficients (dependent variable: green purchase behavior (GPB)).

Model
Unstandardized

Coefficients
Standardized
Coefficients

Collinearity
Statistics

B Std. Error Beta t Sig. Tolerance VIF

1 Constant −0.222 0.242 −0.917 0.360
EC 0.108 0.058 0.107 1.857 0.065 0.525 1.904

PCE 0.047 0.071 0.039 0.656 0.513 0.480 2.085
EK 0.288 0.058 0.254 5.002 0.000 0.674 1.483

ATGP 0.033 0.061 0.030 0.533 0.595 0.534 1.872
WTP 0.252 0.044 0.303 5.679 0.000 0.609 1.641
GPI 0.297 0.060 0.273 4.973 0.000 0.574 1.743

Notes: Predictors: EC, PCE, EK, ATGP, WTP, and GPI.

The results of the multiple regression analysis to test the hypotheses are presented in Table 9. The
relationship between GPB and EC is insignificant (p > 0.05, beta = 0.107). Similarly, PCE and ATGP
show an insignificant relationship with GPB, as p > 0.05. Hence, H1, H2, and H4 are not supported.
On the other hand, environmental knowledge (EK, p < 0.05; beta = 0.254), willingness to pay (WTP, p <

0.5; beta = 0.303), and green purchase intention (GPI, p < 0.05; beta 0.273) show significant and positive
relationships with green purchase behavior. Hence, H3, H5, and H6 are strongly supported. The value
of the standardized coefficient beta shows that willingness to pay is the most influential and strongest
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predictor of consumers’ green purchase behavior, with a beta of 0.303, followed by green purchase
intention (beta = 0.273) and environmental knowledge (beta = 0.254).

4.4. One-Way ANOVA

To evaluate the effect of demographic variables on the green purchase behavior of consumers,
a one-way ANOVA test was conducted. Table 10 indicated that there is no significant influence of
demographic variables on green purchase behavior (p > 0.05). Thus, H7 is not supported, as all p-values
show an insignificant relationship between demographic variables and GPB.

Table 10. One-way ANOVA results.

Variables Source d.f. SS MS F Value p-Value

Qualification 2 0.47 0.24
0.38 0.69Qualification Error 234 147.14 0.63

Total 236 147.62

Source d.f. SS MS F value p-value

Age 3 1.39 0.46
0.74 0.53Age Error 233 146.22 0.63

Total 236 147.62

Source d.f. SS MS F value p-value

Gender 1 0.00069 0.00069
0.0011 0.97Gender Error 235 147.62 0.63

Total 236 147.62

Notes: Dependent variable: green purchase behavior (GPB).

5. Discussion

This study examines the relationship between the various latent constructs and GPB of young
and educated university students. The results of the study reveal the most influential and strongest
predictors of GPB and the constructs that have the least impact on GPB of young consumers in Hungary.
The empirical results of the multiple regression analysis showed that environmental concern (EC)
did not show any positive or significant influence on purchase behavior, and therefore, H1 is not
supported. These findings support the results of several studies conducted in other developed and
developing countries [44–46,87,88]. It is proved that EC is not a strong predictor for assessing GPB of
the consumers, and this negates its existing evidence in the literature [87]. It was further explained
by Oskamp et al. [45] that EC is not an effective predictor of GPB, but rather impacts consumers’
attitudes toward the environment. These results confirm that the purchasing behavior of consumers is
not affected by their level of concern towards the environment. The young university students show
concern towards environmental protection, as they say that saving the environment is their major
concern. However, their concern for the environment is not reflected in their behavior of purchasing
green products.

Secondly, the influence of PCE on GPB was examined, and it was observed that there is no
substantial impact of PCE on consumers’ purchase behavior towards green products. Hence, our next
hypothesis, H2, is not supported. Other studies conducted by Debevec et al. [89] and Gaudelli [55]
also support the results of our study. It was explained that the belief of millennials that they can
make a difference in changing the environment does not change their actual behavior towards green
products. However, it was reported that PCE acts as a moderator between environmental behavior
and environmental attitude [90]. In addition, the results of the studies conducted by Kinnear et al. [49]
and Roberts [42] showed a direct relationship between PCE and GPB. Heo and Muralidharan [37], in
their study conducted on young millennials in the USA, found that the belief of an individual that they
can change the quality of the environment can lead to concern for the environment, which, in turn,
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can be reflected in their behavior of purchasing eco-friendly products. Their study negates the direct
relationship of PCE with GPB. The current study also proves that it does not matter how confident the
younger generation is that they can solve the problems of the environment; this will not be reflected in
their purchasing behavior.

Our study revealed that the impact of EK on GPB is significant, which indicates that consciousness
or knowledge of environmental issues directly influences the purchase behavior of a consumer.
Hence, H3 is strongly supported. About 65% of the respondents showed that they were aware of
environmental issues and acted accordingly while making purchase decisions. The results of our study
are in agreement with the results presented by Mostafa [36], Levine and Strube [61], and Nguyen et
al. [62]. According to Levine and Strube [61], EK actually represents the habits of consumers, and
that is why consumers who have more knowledge about the environment act in a more sustainable
manner. On the other hand, several researchers have provided evidence that EK has a restricted impact
on GPB [59,60]. Nonetheless, Heo and Muralidharan [37] explained that environmental knowledge
significantly influences the GPB of young millennials. The current study suggests that young and
educated consumers who are considered environmentally knowledgeable are more inclined to be
influenced by EK when making purchasing decisions for green products. This result supports the
positive influence of environmental education on the young generation, and this finding also implied
the implementation of eco-education programs for better understanding.

Next, the results of our study confirmed that ATGP does not change the behavior of consumers
towards green products. Therefore, H4 is not supported, and the direct relationship between ATGP
and GPB is negated. In support of this, Moser [38] and Young et al. [91] explained the insignificant
or irrelevant relationship between ATGP and GPB, while Lee [28] reported that attitude directly
influences the behavior of consumers towards green products. This study suggests that the ATGP can
be influenced by the concern about and knowledge of environmental problems, but it will not directly
motivate the consumer to buy green products. In other words, the attitude of young and educated
consumers towards eco-friendly products does not necessarily impact their green buying behavior.

The price of the goods and services is among the most important factors that influence the behavior
of consumers. In our study, the findings revealed that WTP strongly and directly influences the GPB
of young consumers. Thus, H5 is strongly supported. In this study, WTP is the strongest factor that
influences the GPB of consumers; in addition, 73% of respondents showed a willingness to pay extra if
the environmental benefits of the products are promised. Similar results were presented by Moser [38],
i.e., willingness to pay is the strongest predictor of the green purchase behavior of consumers. The
results of our study are in accordance with those previous studies conducted both in developing and
developed nations [27,92–95]. The findings suggest that price plays an important role when buying
certain goods and services. The young generation is willing to pay an additional price if the product
is ensured to be environmentally safe. It is conveyed through this study that young and educated
consumers are willing to make changes in their purchasing behavior and will choose green products
over traditional products. These consumers are ready to pay extra for the organizations and firms that
are working towards environmental sustainability. They stated that they feel proud when purchasing
green products, but do not feel motivated when the price of the green product is too high in comparison
to its non-green substitute.

In addition, in our study, GPI is the second strongest predictor of GPB, which indicates that the
purchase intention of a consumer directly and positively impacts the consumer’s buying behavior.
Thus, the postulated hypothesis H6 is strongly supported. This result was confirmed by the studies
conducted by Jaiswal and Kant [23] and Kaiser et al. [69], and they also reported that the green
purchase intention is a fundamental and strong predictor of green buying behavior. Therefore, the
intention of consumers to purchase green products is more influential than their expressed attitude. In
other words, if consumers intend to show certain behavior, then their intentions truly reflect in their
purchasing behavior. The direct relationship between GPI and GPB has been confirmed by several
studies conducted in other nations [96–99].
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To ascertain the relationship between sociodemographic variables and GPB, a one-way ANOVA
test was conducted, and the results showed that sociodemographic variables do not affect consumers’
GPB. The results of our study are in accordance with those of Muralidharan et al. [100], who explained
that there is no difference between male and female behaviors with respect to willingness to buy green
products. In addition, age and qualification do not have any significant impact. These results indicate
that behavioral factors are more influential than demographic factors as far as GPB is concerned.

6. Implications

The results of our study can be used to formulate green marketing strategies. The findings of
this research reveal that young university students are motivated to change their lifestyle if effective
information is provided to them about companies and products that are assured to be environmentally
safe. In this regard, marketers can formulate their marketing strategies by keeping in view that EK is an
important predictor of GPB. Hence, they should build communication messages that will help to fulfill
the purpose of background information related to environmental problems, and direct messages should
be delivered to the audience about the advantages of their products in controlling these environmental
problems. Young university students can become pro-environmental consumers if proper awareness
and knowledge of the eco-friendly substitutes of conventional products become available to them.

The practical implications of the study suggest that businesses and firms that are working towards
environmental sustainability can target young consumers, provide them with a better understanding of
their products, and assure them about their easy accessibility. As discussed above, willingness to pay
was found to be the strongest predictor for green buying behavior among young students. They are
willing to pay extra for environmentally safe products and are willing to support those organizations or
companies that promise to be environmentally sustainable. In this context, marketers or policymakers
should emphasize the price of the product in order to boost green buying behavior among young
consumers [41]. In addition, businesses and firms should consider the price and availability of green
products so that they can be affordable and accessible to the target consumers. Green purchase
intention and environmental knowledge were recognized as important predictors of green purchase
behavior. Therefore, companies should make serious efforts to provide easy availability and improved
distribution for consumers to buy such products. As environmental knowledge has a significant impact
on green purchase behavior, marketing strategies and promotions should inculcate environmental
issues and the benefits of products.

The findings of this study can provide a reference for developing a green marketing strategy
in Hungary. The findings of this study can trigger environmentally conscious marketing and
advertisement strategies to increase awareness in consumers. They can help in the development of
programs related to marketing by policymakers to enhance the GPB. With the help of such programs,
consumers will buy more green products due to their worry about the degradation of the environment.
The positioning of green brands plays a significant role in GPB because it can enhance the intention of
the consumer to buy green products. Governments should create awareness among consumers about
environmental problems by making documentaries related to practical environmental issues and by
providing guidelines for reducing environmental impacts.

This study will provide insights for researchers and academicians to further study the GPB of
the consumers in Hungary. Further research can be conducted to evaluate the GPB of the elderly
population because this study only focuses on young consumers. This study will provide a theoretical
model that can be used in further research by using different methodologies. The findings of our study
will trigger comparative studies between Hungary and other EU countries in the future.

7. Conclusions

Environmental problems have been debated for a long time, and several measures have been
taken by governments and policymakers to protect the ecological system. In addition, measures such
as waste reduction programs and energy-saving practices are creating awareness among people to
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change their consumption patterns. This study was conducted to understand the consumption patterns
and buying behavior of young and educated consumers in Hungary. The emerging constructs were
measured to find out the impacts of these factors on the purchasing decisions of these consumers. The
findings suggest that EK, WTP, and GPI strongly and positively influence the GPB of young consumers.
These factors motivate them to buy green products, but the overall consumption behavior still needs
to be changed in order to create a more sustainable environment. According to the present study,
young consumers are willing to change their behavior if they have a choice of green products over
conventional products. These consumers have shown significant and positive intentions towards
environmentally friendly products, and a majority of consumers stated that they are willing to purchase
green substitutes of a product. A majority of consumers said that they would feel proud if they act in a
way that is more environmentally friendly.

Around 65% of consumers confirmed that they have significant environmental knowledge that
affects their purchasing behavior regarding environmentally safe products. As confirmed in this
study, EK directly influences the GPB of young consumers in Hungary. Hence, the policymakers and
government should implement some measures to deliver the message of environmental issues to larger
population. The WTP came out as the strongest factor that influences GPB, and 73% of the consumers
are willing to pay extra for green products. This finding will help producers and manufacturers of green
products to assess their pricing policies according to the behavior of young consumers. In addition,
many consumers are price sensitive and do not want to pay extra for any eco-friendly substitutes;
this should be taken into consideration by the marketers and businesses. Moreover, the intentions
and attitude do not always resemble actual purchases, and concerning price issues, the consumers
usually chose the products at a low price. This study provided an understanding of young consumer
behavior towards green products and their willingness to change their consumption patterns. The
study will help green businesses and companies to modify their marketing strategies when targeting
young consumers in Hungary. Likewise, the study suggests that marketing strategies should be
formulated in a way that will enhance the knowledge and awareness of consumers and will provide
all the information about the advantages and prices of the products, as well as how they will help to
become a solution for environmental problems.

This study will further support future studies in this field for construct development, behavioral
application of variables, and conducting cross-country research in the EU. It will help in lessening the
research gap in this area, as there are limited studies that have been conducted in Hungary. In addition,
it will motivate researchers to conduct research to understand the eco-friendly behavior of consumers.
The research model used in this study will provide a theoretical framework for future studies to add
new behavioral constructs. In addition, it will provide better insight into young consumers’ behavior
by adding constructs like PCE, WTP, and GPI to understand the GPB of young consumers of Hungary.
This study will create a broad understanding of these consumers among marketers and academicians.

The limitation of the study is that it targeted only young university students who were considered
to have appropriate environmental understanding. Future studies can be carried out on all young
consumers, including both university students and young working professionals. In addition, other
social, psychological, and behavioral factors can be included in studies to obtain a broad perspective
of consumer behavior. Other constructs like social norms, cultural norms, peer pressure, etc. can be
added and studied to further understand the GPB of consumers. In the current study, GPB was not
influenced by attitude; this might be because of certain other factors that were not considered in this
study. Future studies can replicate the present research by using both the old and young generations,
and differences can be assessed accordingly. The study did not add any mediating variables that could
further influence the GPB. Future studies can be developed by adding mediating variables that might
influence attitude and concern, and this might further influence GPB.
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Figure A2. Normal Q-Q plot of unstandardized residuals.
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