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Abstract 
 
The present study proposes to identify some important factors for sustainable environmental development. Sustainable 
Development Goal (SDG) 4 from Agenda 2030 is focused on education including university. In addition, higher education has a 
central role in delivering a number of the other SDGs. The universities become a role model of sustainable development and 
environmental protection behavior and practices. The purpose of this study is to examine the relationship between environmental 
attitude and behavior of university students and their care and participation in and for environmental development. A total of 2038 
students enrolled at Afyon Kocatepe University Turkey and Cluj Napoca University Romania participated in this survey. It was 
revealed that the students’ environmental attitude and behavior are similar, but there are also some differences due to the cross-
culture environmental education. The vision of universities regarding the future for sustainable environment envisages the 
development of students’ care, stimulation and participation in and for the environment. 
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1. Introduction 
 
1.1. Short survey on factors for achieving sustainable 
environmental development 
 

The 2030 Agenda for Sustainable 
Development (ASD, 2015) significantly expanded the 
set of priorities for transforming our world, especially 
those with regard to global development. The 2030 
Agenda focused on sustainability with the target on 
the key issues of economic security and environmental 
sustainability. Sustainable development can happen 
through improved education, education within the 
adult population, in order to increase the awareness of 
the challenges and the level of information. Society in 
the 21st century is facing various environmental, 
social and economic issues that have become 
collective problems. The concept of ‘sustainable 
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development’ has become a central issue and has led 
to a global concern. Agirreazkuenaga (2020) and Fang 
et al. (2018) identify how the dominant mode of 
economic growth at present has led to an enormous 
consumption of materials and energy that triggers the 
large-size pollutants emission, which has intensified 
the conflict between environmental protection and 
economic development but in the same time 
Sustainable Development Goals (SDGs) gives some 
clues about and opportunities to reflect upon which 
concepts and directions to take in the field of 
education towards promoting sustainability. The 
urgency of our environmental situation as well as 
realization of long-term selfinterest in the preservation 
of ecological integrity means that there is a price that 
might have to be paid after Kopnina (2014). Ashraf et 
al. (2019) consider that environmental sustainability is 
indispensable to sustainable development associated 
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with the complex interactions between environment 
and development. During 1986 and 1987, Hines et al. 
(1987) created a model of responsible environmental 
behavior after an analysis of 128 studies in the 
literature about environmental education. They 
established in their new model that individuals must 
possess knowledge to act, skills to apply that 
knowledge and also they must possess the desire to 
act, in addition of being personally responsible. Some 
authors (Hines et al., 1987; Koslowsky et al., 1988; 
Simpson, 1994; Stevenson, 1986) bring a new concept 
and create a new environmental behavior model taking 
into consideration three variables, which can influence 
people’s behavior. These variables are environmental 
sensitivity, personal investment in environment and 
knowledge and skills on how to use the environment. 

Also, Bogner (2002) states that environmental 
values and attitudes are crucial to the development of 
environmental behavior. Even environmental 
behaviors are influenced by knowledge, behavior and 
attitude. Hunderford and Volk (1990) has noticed that 
environmental knowledge has no influence on 
environmental education but can change the 
environmental decisions that people make. Because 
the correlation between the three factors – knowledge, 
attitude and behavior – was difficult to measure, as 
Cincera (2019) emphasized in the literature, studies 
were conducted only on the correlation of behavior 
and attitude towards the environment by Hungerford 
and Volk (1990), Hines et al. (1987), Heimlich and 
Ardoin (2008) who stressed the need for change 
through education. The pioneer of ‘culture’ as a factor 
of influence on attitude and behavior towards the 
environment was Butterfied (1965), Stern (2000) 
followed by Bogner (2002) and later by Giddens 
(2012). They have defined ‘culture’ as the 
environment in which we are born and grow to 
maturity, and it is a factor of essential influence in the 
social context and cannot be neglected. In conclusion, 
school is an important factor in shaping the attitude 
towards the environment but has not yet revealed the 
worth and attention it deserves. Fiorillo and Senatore 
(2016) established the relationship among self-image, 
pro-environmental attitudes and behavior in Italy. On 
the other hand, Crociata et al. (2014) extend the 
association to cultural participation, while Agovino et 
al. (2016) include environmental associations and 
voluntary activities. Milfont and Duckitt (2006), 
Milfont and Gouveia (2006) measure also 
environmental attitude across the cultural bridge 
between New Zealand and Brazil and establish a 
model for environmental attitude. Results showed no 
significant interactions between variables like gender 
and behavior or between gender and attitudes in either 
country. Arora et al. (2018) along with Arora and 
Mishra (2019), observed that the data from around the 
globe clearly shows that overall the situation is 
deteriorating particularly in concern to environmental 
sustainability. They concluded that building of 
awareness through education should be encouraged 
and intensified to support sustainability agendas. 
Purcell et al. (2019) mentioned also the role of 

universities as the engine of transformational 
sustainability towards delivering the SDGs as living 
labs. Higher education can help shape new ways for 
the world, tackling the grand challenges of our day as 
reflected in the SDGs (United Nations General 
Assembly, 2015). Cecere et al. (2014) leaned on 
individual behavior and its relation with waste 
reduction, a relationship that is not directly influenced 
by economic incentives or pressures in society or 
social norms, but which is associated directly with 
altruistic reasons. The theme was taken over by Barr 
(2007), Chu and Chiu (2013), Ebreo and Vining 
(2000) and Sidique et al. (2010) who have noticed that 
the individual behavior in domestic and organizational 
waste recycling actions is most influenced by the 
personal knowledge in the field, the attitude towards 
the environment and the personal norms. In this sense, 
universities can contribute to accelerate the delivery of 
higher education and in partnership by contributing 
more fully to support the economic, environmental, 
cultural and intellectual well-being of our global 
communities. Kashdan (2013), who made an inter-
cultural analysis between France and the United 
States, conducted a research to identify the cultural 
barriers a significant interaction between countries 
and attitudes, indicate that American participants’ 
environmental attitudes predicted their environmental 
behavior, while this pattern was not observed among 
the French participants. Another significant difference 
between the French and the Americans’ 
environmental behaviors was that the French have a 
high level of ecological behavior, as compared to the 
Americans, but they have a higher attitude towards the 
environment and its norms. 

In this sense, universities can contribute to 
accelerate the delivery of higher education and in 
partnership by contributing more fully to support the 
economic, environmental, cultural and intellectual 
well-being of our global communities. Kasimov et al. 
(2002), Lemons (2017) and the international 
community recognized the crucial role that higher 
education will have to play to promote sustainable 
development and environmental protection, as well as 
sustain and promote education about sustainable 
development and environmental protection. 

One of the most important parts of the 
transformation should be the construction for 
sustainable environment development, especially 
through universities, which can provide space for the 
science-society-political interaction. Universities 
synthesize over time knowledge of what works and 
improve the science for sustainable development as 
the foundation and rigor of sustainability. 

They have specified that by knowing the 
factors which influence environmental behavior it is 
possible to identify methods and ways of modeling 
responsible environmental behavior. Chan (1996) 
applied a survey regarding the environmental 
protection attitude and behavior of students from 
several Hong Kong universities concerning various 
pro-environmental behaviors they engage in both at 
school and at home. Also, the author states that it is 
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necessary to know and understand how to encourage 
environmental behavior, as well as understand the 
factors which influence pro-environmental behavior. 

Studies have shown that the attitude towards 
the environment actually influences people's 
behaviour towards the environment. It is the aim of 
this paper too, to carry out the comparative study 
between students from Turkey and Romania in what 
concerns their environment attitude and behaviour. 
Improving environmental attitudes and environmental 
behaviours of the students will definitely bring some 
positive effects toward the students’ environmental 
attitude and behaviours. It is expected that the teachers 
will teach their students how to see and to behave 
toward the environment. Environmental education 
aims to improve environmental attitudes of students 
toward the environment. 

 
1.2. Motivation of the study 

 
In the modern age, the world seeks to consider 

the role of education, particularly higher education, in 
national development and educational progress. The 
paramount role of higher education in a country’s 
development is inevitable, and universities are one of 
the most highly significant resources in human 
societies. The education sector is one of the few 
sectors that can support, promote, and contribute to 
achieving all of the 17 United Nations' Sustainable 
Development Goals (UN SDGs). To be effective, 
however, universities should be fully committed to 
supporting and implementing the 2030 Agenda for 
Sustainable Development (GUNI, 2019). The SDGs 
are an important vehicle for creating positive impact 
by embedding sustainability into university business 
strategies, decision-making processes and practices, 
and for improving their accountability to stakeholders. 

The purpose of this study is to examine and 
determine the effective factors on environmental 
behaviors of university students via statistical 
techniques and compare the results of Turkish and 
Romanian students' behaviors towards the 
environment. Because environmental education can 
be considered to not have caught enough attention, the 
research in the present paper is trying to develop a new 
vision upon environment behavior through education. 

The study wants to establish the differences 
and common elements of students’ environmental 
behavior, as well as how environmental attitude can be 
acquired from family, society and universities and 
how it can influence the student’s environmental 
behavior. Until now, scientific literature shows that 
environmental behavior can be influenced by 
environmental attitude. That is the reason why the 
study proposes to identify the cross-cultural common 
elements and differences between Turkey and 
Romania. In order to implement the 2030 Agenda, 
society must develop its capacity to innovate and 
sustain change through new generations of researchers 
and practitioners who can favor knowledge in co-
production with several stakeholders on behalf of a 
sustainable future. 

2. Methodology and hypotheses 
 
2.1. Structure of the study 
 

Literature studies measuring environmental 
attitude and behavior have generally used direct self-
reporting methods like interviews and questionnaires. 
In our case we applied a questionnaire. To assess the 
environmental behavior of students, we used a 
questionnaire which was structured in the following 
parts: environmental attitude, environmental behavior 
and environmental education. The questionnaire was 
structured in two parts with 24 questions. 

The first part has seven questions related to 
demographic characteristics to identify the 
environmental attitude of respondents: gender, 
mother’s level of education, father’s level of 
education, place of life, social provenience (rural or 
urban area) and country of origin. Even though there 
were 20 questions in the scale at the beginning of the 
explanatory factor analysis, for environmental 
behavior the final results are obtained from 17 
questions. Two of the questions were deleted because 
of low factor loadings and one was deleted due to the 
fact that it linked to a wrong factor even if we applied 
a Varimax rotation. 

The second part of the questionnaire is made up 
of 17 questions related to students’ environmental 
behaviors, environmental care and knowledge about 
environment protection (Table 1). For this part of the 
questionnaire, we used a Likert type scale, ranging 
from 1 ‘strongly disagree’ to 5 ‘strongly agree’, and it 
was prepared by considering the studies of Ari and 
Yilmaz (2017), Miller (2011), Yilmaz et al. (2009), 
and Saraçli et al. (2014). 

To determine and identify students’ behavior, 
atitude and commitment an Explanatory Factor 
Analysis (EFA) is applied to the data set. By 
independent samples t test, the hypotheses were tested 
using the SPSS statistical analyses software. The 
Lisrel 8.7 program was used to establish the 
connection and correlation between variables. 

 
2.1. Sample and measurement tool 

 
The participants of this study were 2038 

students attending the Afyon Kocatepe University, 
Turkey (n=1680) and the Technical University of Cluj 
Napoca, Romania (n=358), to whom the questionnaire 
was anonymously applied. To be sure that the results 
would present the real situation from universities, the 
questionnaires were applied during the same period. 
The study was focused on the students’ environmental 
behavior and their involvement in protection, care and 
stimulation attitude towards the environment 
influenced by environmental education culture (Fig. 
1). Because in our study we focused especially on 
possible differences between the students’ 
environmental behaviour in the two countries with 
different cultures and specific traditions, we selected 
the culture to establish a cross-cultural profile of 
students and their environmental behaviour. 



 
Saraçli and Boca/Environmental Engineering and Management Journal 20 (2021), 1, 1-12 

 

 4 

The factors are adapted taking into 
consideration the new orientation of the young 
generation and how they are involved in environment 
education and for environment education; we included 
here the new recycling activities, volunteering, and 
responsible participation in protection activities. 

Four factors which influence Environmental 
Education (EE) were taken into consideration: 

 EB- Environmental Behavior (EB1, EB2, EB3, 
EB4, EB5 and EB6); 

 S- Stimulation to involve students in different 
activities regarding the environment (S1, S2, S3 and 
S4); 

 P-Protection of the environment (P1, P2, P3 and 
P4); 

 C- Care (C1, C2 and C3). 
The study investigates the environmental 

behavior of university students and the causal 

relationships between their attitude towards the 
environment and environmental behavior using a 
Structural Equation Model (SEM) which takes into 
consideration the environmental importance and 
concerns about the medium. 

Hypothesis tests are envisaged in the research 
model: 

H1: There is no difference between the means 
of Turkish and Romanian students' Environmental 
Behavior dimension; 

H2: There is no difference between the means 
of Turkish and Romanian students' Protection 
dimension; 

H3: There is no difference between the means 
of Turkish and Romanian students' Stimulation 
dimension; 

H4: There is no difference between the means 
of Turkish and Romanian students' Care dimension.

 

 
 

Fig. 1. Research model 
 

Table 1. Results of Explanatory Factor Analysis for Environmental Behavior 
 

Factors/Survey Items Loadings 
Eigen 
values 

% of 
Variance 

α 

EB Environmental Behavior 4.591 15.166 0.706 
EB1 I will work on a voluntary basis for nature and human beings 0.719 
EB2 I will turn it off/fix it, when I see a dripping tap 0.652 
EB3 I act sensitively towards the environment in order to leave a cleaner 

world to newer generations 
0.649 

EB4 I will use products produced from non-renewable resources like 
underground oil, coal, natural gas and mines in an economical manner 
because we will be unable to replace them with new resources 

0.612 

EB5 I will be an actively involved member of nature and environment 
organizations 

0.547 

EB6 I will check and switch off unnecessarily used lights 0.432 
P Protection 1.171 12.333 0.668 
P1 I will use the back of papers when I am studying 0.786 
P2 I will take part in environmental cleaning campaigns 0.664 
P3 I will take part in tree-planting activities 0.623 
P4 I will make non necessary consumption to make sure pollution is 

eliminated at its source 
0.415 

S Stimulation 2.025 13.235 0.683 
S1 I will warn those in my immediate vicinity to refrain from any 

unnecessary consumption 
0.754 

S2 I will warn those harming trees and flowers in parks and gardens 0.747 
S3 I will take action about nature polluters with the local authorities 0.653 
S4 I will fight those endangering nature 0.511    
C Care 

1.003 10.969 0.507 

C1 I will show no violence and aggression towards the environment I live 
in and what is inside it 

0.701 

C2 I will not directly or indirectly harm my environment with economic 
concerns in my business and private life 

0.694 

C3 I will do my best to make the environment I live in more livable 0.532 
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3. Results 

 
The total Cronbach’s Alpha value of the scale 

which consists of 17 questions is calculated as 0.809 
which is statistically one of the indicators that the 
reliability of the scale is high enough and the results 
can be taken into consideration for the target group of 
2038 students. To determine the dimension of the 
environmental attitude and behavior scale, an 
Explanatory Factor Analysis (EFA) was applied. 

The KMO (Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy) value is obtained as 0.869 and 
the p value of this statistics is 0.000 which means that 
the size in the sample is well enough to apply 
explanatory factor analysis to this data set. These 
factors explain 51.703% of the total variance, and the 
factor loadings Eigen values and Cronbach’s Alpha 
values of each factor are given in Table 1. After slight 
modifications suggested by the software (LISREL), 
the goodness of fit indices of the model given in Fig. 
1, showed that the model fitted the data well enough, 
RMSEA=0.055, NFI = 0.95, NNFI = 0.95, CFI = 0.96, 
AIC = 860.67, SRMR=0.055, GFI = 0.96 and AGFI = 
0.94. Transfering the database and using the LISREL 
8,7 program, it was possibe to model and establish the 
correlation between Environmental Behavior (EB), 
stimulation (S) protection (P) and care (C). Related 
with the results of EFA, we applied Confirmatory 
Factor Analysis (CFA) and the results are given in Fig. 
2. The results of CFA given in Fig. 2 indicate that the 
relations among sub-dimensions are statistically 
significant and the results obtained from AFA are 
confirmed. Related with the results of AFA and CFA, 
first we tested the differences between countries 
according to these sub-dimensions and the mother’s 
education levels. Then effects pf other sub dimensions 
on EB were tested by regression analysis and CR&T 
analysis. In Table 2 we presented the differences 
between countries and the relevant scores for the 
factors Environmental Behavior (EB), Stimulation 
(S), Protection (P) and Care (C). With this purpose we 
tested the hypothesis given below via independent 
samples t test and the results are given in Table 2. 

For Turkish students the greatest value of 4.299 
was obtained for C followed by EB. The value for 
environmental behavior for Turkish students of 4.140 
is greater than that for Romanian students, for whom 
it is of 3.804. This may be due to the fact that Turkish 
students are educated to appreciate the importance of 
environment in their early childhood. The lowest 
value was obtained for protection (3.406) which may 
be due to a lack of information for Turkish students. 

For the factor C, the value of 4.345 for 
Romanian students is greater than that for Turkish 
students because of the aggressive promotion towards 
a consumer society. As conclusion we can observe that 
the results show that universities have an important 
impact on environmental education and they have an 
important role which is reflected in students’ 
environmental behavior, and they are modeling the 
attitude of the new citizen with regard to the 
environment. The results of independent samples t 
tests related with the hypotheses are given in Table 3. 
We may see that the most significant difference 
between Turkish and Romanian students occurs for 
the Protection factor related with the t statistic. 

Romanian students are more protective 
(P=4.074) than Turkish students, which may be a 
result reflecting the involvement of Romanian 
students in protection activities and participation in 
nature conservation. Also, for Stimulation, the value 
of 4.097 for Romanian students is greater than that for 
Turkish students which is 3.719. Romanian students 
are attracted with the help of mass-media to take care 
of the environment through volunteering and cleaning 
activities. 

The values indicate that while there is a 
statistically significant difference between the means 
of environmental behavior, stimulation and protection, 
there is no significant difference between the means of 
factor care. Table 4 indicates that there is a statistically 
significant difference between the means of 
Environmental Behavior, Simulation, Protection and 
Care dimensions of Turkish and Romanian students. 
For both countries the biggest value of 15.11 was 
obtain for the protection of environment and the 
lowest value for care, which presents a negative 
perception in both countries for the environment. 

Student’s environmental attitude according to 
their mothers’ education level is related with ANOVA 
results. To determine at which levels of mothers' 
educations these dimensions differ, the Least 
Significant Test (LSD) is applied and the results are 
given in Table 5. 

There is no significant difference between the 
Environmental Behavior (EB) means of Turkish and 
Romanian students and their environmental attitude 
whose mother's with primary education level from 
Turkey, and Romanian students’ mothers with high 
school and academic education level. There are 
significant differences among Turkish students whose 
mothers are not educated or with high school 
education level and the students’ environmental 
behavior (EB) means (p<0.05). 

 
Table 2. Environmental factors related with each country 

 
Country Statistics EB S P C 
TURKEY 
(n=1680) 

Mean 4.140 3.719 3.406 4.299 
S. Dev. 0.680 0.914 0.846 0.822 

ROMANIA 
(n=358) 

Mean 3.804 4.097 4.074 4.345 
S. Dev. 0.564 0.603 0.568 0.539 
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Fig. 2. Results of Confirmatory Factor Analysis 

 
Table 3. Independent samples t test results of the dimensions for both countries 

 

Variable t value Degrees of freedom p 

EB 8.716 2036 0.000 
S -7.478 2036 0.000 
P -14.260 2036 0.000 
C -1.013 2036 0.311 

 
Table 4. ANOVA Results for Environmental attitude 

 
Variable Source Sum of squares df Mean square F p 

EB Between Groups 17.099 3 5.700  
12.759 

 
0.000 Within Groups 908.601 2034 0.447 

Total 925.700 2037  
S Between Groups 12.599 3 4,20  

5.459 
 

0.001 Within Groups 1564.795 2034 0.769 
Total 1577.394 2037  

P Between Groups 45.332 3 15.111  
21.856 

 
0.000 Within Groups 1406.264 2034 0.691 

Total 1451.596 2037  
C Between Groups 5.426 3 1.809  

2.978 
 

0.030 Within Groups 1235.213 2034 0.607 
Total 1240.639 2037  
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Table 5. LSD test results using ANOVA 
 

Variable Mother Education Turkey Mother Education Romania p 

EB 

No Education 
Primary School 

High School 
University 

0.021 
0.045 
0.183 

Primary School 
High School 
University 

0.000 
0.000 

High School University 0.722 

S 

No Education 
Primary School 

High School 
University 

0.234 
0.053 
0.000 

Primary School 
High School 
University 

0.238 
0.001 

High School University 0.015 

P 

No Education 
Primary School 

High School 
University 

0.904 
0.000 
0.000 

Primary School 
High School 
University 

0.000 
0.000 

High School University 0.003 

C 

No Education 
Primary School 

High School 
University 

0.054 
0.009 
0.797 

Primary School 
High School 
University 

0.242 
0.149 

High School University 0.035 

In terms of the Stimulation (S) factor, while 
there are no significant differences between the 
students whose mothers are without education or with 
primary and high school education in Turkey, there is 
a statistical difference between other mothers’ 
education levels of the Romanian students. Even the 
culture is different between countries, and we can 
identify different perceptions in terms of education, 
the mother’s role being an important value. 

In terms of the Protection (P) factor, there are 
statistically significant differences between all the 
education levels of the students (all p values are lower 
than 0.05) except those whose mothers are without or 
only with primary school education level 
(p=0.904>0.05). In terms of the Care (C) factor, there 
is a significant difference between the Turkish and the 
Romanian students means according to the mothers’ 
education levels of No education and High School 
(p=0.009<0.05) and High School and University 
(p=0.035<0.05). 

Therefore, it seems for Turkey we obtained 
similar results to those of Turkish researchers Yilmaz 
et al. (2009), Ari and Yilmaz (2017), Saraçli et al. 
(2014). We can admit that the mother’s education is 
an important value which can influence the attitude 
and behavior of students, and that as such culture can 
be taken into consideration. 

 

3.1. Correlation between environmental factors and 
the size of the countries 

 
The correlations between the dimensions are 

given in Table 6, all correlation coefficients are found 
statistically significant at 95% confidence level. The 
values indicate that the highest correlation is between 
stimulation for environmental behavior and protection  
 

of environment with the coefficients of 0.536, and the 
lowest correlation is between protection of 
environment and care with the coefficients of 0.233, 
all correlations are positive. 

Results of the Regression analysis for both 
countries are given Table 7. The results highlight the 
specific problem of the young generation: even though 
the students have knowledge about the environmental 
problems, they get information from the media and 
they are aware of the importance of environmental 
issues, they do not like to be involved in care actions, 
protection and preservation of the environment 
because they consider that there are specialized people 
who know better what to do. Table 8 shows that the 
effect of care for Romanian students is not statistically 
significant. By comparison, Turkish students are more 
careful about the environment behavior and they take 
attitude in environment protection, and they are 
stimulated in different actions regarding the 
conservation and environmental protection. 

The regression models for Turkey (Eq. 1) and 
Romania (Eq. 2) are as given below, taking into 
consideration the factors Stimulation (S), Protection 
(P) and Care (C): 
 

 (1) 
 

 (2) 

For Romanian students, the environment 
Protection (P) factor has a greater coefficient in 
comparison to Turkey because they are more 
interested in obtaining information and universities 
involve them more in different actions and 
volunteering activities, and students also offer their 
help to different social organizations or NGOs. 
 
 

Ŷ𝑇𝑢𝑟𝑘𝑒𝑦 1.979 0.149𝑆 0.131𝑃 0.27𝐶  

Ŷ𝑅𝑜𝑚𝑎𝑛𝑖𝑎 0.915 0.204𝑆 0.539𝑃 0.033𝐶
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Table 6. Correlations between dimensions 

 
 EB S P C 
EB 1 0.383 0.288 0.397 
S  1 0.536 0.314 
P   1 0.233 
C    1 

 
Table 7. Results of the Regression Analysis 

 
Country Source Sum of Square df Mean Square F p 

Turkey 
Regression 210.002 3 70.001 206.378 .000 
Residual 568.476 1676 0.2339   

Total 788.478 1679    

Romania 
Regression 51.841 3 17.280 98.534 .000 
Residual 62.083 354 0.175   

Total 113.924 357    
 

Table 8. Regression Coefficients of the model 
 

Country Statistics Constant S P C 

TURKEY 
 

1.979 0.149 0.131 0.270 

t value 22.354 7.972 6.694 14.828 
p value 0.000 0.000 0.000 0.000 

ROMANIA 
 

0.915 0.204 0.539 -0.033 

t value 4.409 4.546 10.834 -0.706 
p value 0.000 0.000 0.000 0.481 

 
Romanian students witnessed dramatic 

episodes, true ecologically catastrophic ones (The 
Danube Delta, water pollution, industrial waste 
discharges), the floods in recent years, the 
intensification of the desertification phenomenon in 
the south of the country, tornadoes, long periods of 
drought, and consequently have begun to become 
aware of the consequences of some attitudes towards 
nature, as well as of the disappearance of many species 
of plants and animals due to human actions. 

To see the interactions between variables and 
give supplementary information, the results of the 
Classification and Regression Tree (CRT) analysis are 
given in Fig. 3, for the Environmental Behaviors (EB) 
of Romanian students in a more visible way. In 
conclusion, environmental education shapes the 
students’ behavior and their attitude, in helping to 
establish and develop responsible citizens. 

The Technical University of Cluj Napoca is 
trying to harmonize and develop new fields and 
specialization like Environmental Protection or 
Recycling of materials and identify future jobs which 
are not yet developed on the market, to educate and 
prepare the future specialists and promoters of 
environmental education. 

To understand the effective dimensions on the 
Environmental Behaviors (EB) of university students 
in a more visible way, the results of the Classification 
and Regression Tree (CRT) analysis for Turkish 
students is given in Fig. 4. For the Environmental 
Behavior (EB) of Turkish students, the most effective 
dimension is care attitudes for 64.2 % (n=1079). The 
Stimulation (S) and protection attitudes (P) of Turkish 
students also have significant effects for the sub 

branches of the regression tree given in Fig. 4, taking 
into consideration the improvement. 

 

 
 

Fig. 3. Classification and Regression Tree results for 
Romanian students 

 
Fig. 4 also indicates that according to the mean 

scores, the students whose Care (C) scores are greater 
than 4.167, whose Stimulation (S) scores are greater 
than 3.625, and Protection (P) scores are lower than 
4.345, as well as students whose ‘Care’ scores are 
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greater than 4.833 have the highest Environmental 
Behavior scores (EB=4.459). On the other hand, the 
students whose ‘Care’ score are lower or equal to 
4.167 and the Stimulation (S) scores are lower or equal 
to 3.625, as well as students whose ‘Care’ scores are 
greater than 3.167 have the lowest Environmental 
Behavior scores (EB=3.707). For Turkish students, 
universities can encourage and orient students in 
specific activities and special programs including girls 
as future mothers who can influence the 
environmental behavior through their increased 
environmental knowledge, leading to better practice. 
While for Turkish students the highest score was 
obtained for ‘Care’ and ‘Environmental Behavior’ and 

the lowest score was obtained for ‘Environment 
Protection’, for Romanian students the research shows 
that they pay more attention to environmental 
protection than Turkish students and they are more 
involved in protection activities and participate 
actively in nature preservation. Romanian students are 
also more inclined towards environmental protection 
than Turkish students because they are involved in 
volunteering activities such as taking care of the 
environment and cleaning it. The results reflect that 
environmental education needs a new orientation, a 
new type of learning, a new learning path and 
education changes towards a pro-environmental 
behavior. 

 
Fig. 4. CRT results for Turkish students 
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4. Discussions 

 
Universities also incorporate a new pro-

environmental behavior into campuses by sustaining 
learning about environments, eco schools, and green 
campuses and reducing the institutions’ ecological 
footprint. Agenda 2030 mentions also the importance 
of universities in orienting and promoting sustainable 
development as a source of human resource 
development. 

In this study, via some multivariate statistical 
techniques, environmental attitudes, environmental 
behavior and effective environmental protection, care 
and stimulation of university students on pro-
environmental behavior are examined. In relation with 
the cultural, educational, and environmental factors, 
some differences between the students in Romania and 
Turkey were found. 

The results of the study indicate that while the 
environmental behavior of Turkish students are better 
than the Romanian students’, environmental 
protection, stimulation and care attitudes of Romanian 
students are better than those of Turkish students. The 
results of the regression analysis also indicate that 
environmental care attitudes of Romanian students 
have no significant effect on their environmental 
behavior. If we analyze the results, we can identify the 
needs of environmental education in both countries 
regarding the environmental behavior and how 
environmental attitude can influence the students’ 
behavior. 

From all four factors, it is for the care factor 
that both countries obtain the greatest score and there 
is no difference between the two countries. That may 
be so due to the fact that the young generation is 
informed about the danger of global warming, the 
pollution of the earth, the sea, and the waste of 
resources and it may be the indictor of the fact that the 
young generation is looking to protect and take care of 
the environment for a green life style and green 
products. 

Environmental attitude is influenced in both 
countries by the mother’s culture but it is not 
influenced by her education level, so it is important to 
encourage female education as a factor that influences 
environmental attitude.  

Therefore, because in our case the ‘Care’ factor 
score must be improved by using the pillars of the 
Agenda 2030 (people, plant, peace, partnership and 
prosperity) for students from both universities, 
universities can be the engine for future sustainable 
environmental development by: 

a) Adapting attitudes and behavior to the 
environment. Universities can involve students in 
nature-related activities and increase knowledge, as 
well as broaden their scientific horizon. Professors 
play a decisive role in organizing activities, either 
tourism itineraries or locally, and they must constantly 
express their concern about the formation of habits 
regarding the preservation and protection of the 
quality of the environment, by planting trees, cleaning 

waters, reusing and collecting recyclable materials, 
using bicycles instead of driving cars etc. Universities 
need to educate tomorrow's adults in the sense of 
preserving the natural environment in which they live 
to give them the opportunity to personally contribute 
to the planting and care for trees, green areas, flowers, 
and the place where they live through practical plant 
protection, actions constituting the main regeneration 
factor of the atmosphere. 

b) Promoting responsible behavior through 
eco-education. The green aspect is relevant in 
environmental education; it is a means of encouraging 
attitudes and responsible behaviors towards the 
environment. The new wave of environmental 
information and rapid communication has 
demonstrated the need for a transformative ecological 
education adapted to the new society of the 21st 

Century. The unexpected challenges we face, such as 
pollution, natural disasters, industrial gas emissions, 
road congestions, require involvement and ecological 
action based on action by all of us. The green 
universities should have an environmental mission 
towards the environment. Ecological education in 
today's society must be designed and developed as 
human rights education, especially regarding the right 
to a clean, undisturbed and well-preserved 
environment, health, life and peace, and building a 
green society. In this context, environmental 
education could become even more effective as it will 
be connected with the wide sphere of moral and 
aesthetic education - without losing its identity. 

c) Assessing and improving the relationship 
between environmental concerns and recycling 
behavior using intercultural data. Improving 
environmental concerns through the development of 
the 3R cycle has led to the harmonization with 
international standards and the adoption of measures 
to protect and preserve the environment. 
Implementing the same rules and recycling measures 
through their international character has allowed the 
dissemination of good practice and information 
needed to prevent and conserve common and cross-
border areas. 

d) Controlling and modeling the results such 
as social participation. As we know, citizens in 
several developed European countries have highly 
developed attitudes towards the environment, but the 
inclination to act and to solve environmental 
problems, to be active in environmental organizations, 
is very low. The rift between the rich ecological 
awareness of many citizens and the lack of 
involvement in practical environmental protection 
activities can be overcome by changing the ratio of the 
share of knowledge to that of environmental activities 
in favor of the latter, and by prioritizing the specific 
methods of moral and civic education through the 
personal example of educators, eco ethic debate, case 
analysis, moral conversation, exercise, teamwork, 
positive or negative moral sanction, etc. 

e) Individual environmental behavior and 
concern. Some human actions can start from each 
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individual work place, continuing with living habitat 
and the activities around communities such as: 
deforestation, destruction of vegetation, turning tourist 
trails, stopping in huge garbage cans, parking cars in 
green areas, infecting water by washing cars with 
detergents, leading to environmental degradation, 
which directly affect man and his health. 
 
5. Conclusions 
 

A perspective on current trends and future 
options for universities is encouraged by the 
guidelines of Agenda 2030, which encourages them to 
change the significant infusion of universities and 
their focus on sustainable development and 
environmental protection issues and fulfill the role of 
education on the issues of sustainable development 
and environmental protection. In addition, higher 
education plays a central role in delivering a number 
of the other SDGs and disseminates the example of 
good practice obtained from research activities. 
However, key actions are needed to start 
implementing the SDGs in and through higher 
education institutions through enhanced dialogue with 
students, providing them with the necessary skills, 
tools and abilities. 

Green growth would benefit everyone and 
represents a guaranteed way for a better future for the 
next generations and the role of universities as 
educators is to achieve the goals of the Agenda 2030, 
for sustainable development: 

 to prepare and encourage students with skills 
that they need to efficiently manage the resources of 
the earth and to take responsibility for maintaining the 
quality of the environment; 

 to facilitate information accessibility and 
dissemination and foster exchange of experience 
among universities from different countries; 

 educating for sustainability environment 
development based on the different types of actions 
changes of ideas and information about environment 
protection, conservation and sustainability; 

 students learn about environmental 
phenomena and problems, about the consequences of 
environmental actions and how to get involved in 
preventing environmental problems and creating 
solutions. 
 
References 
 
Agirreazkuenaga L., (2020), Education for Agenda 2030: 

What direction do we want to take going forward?, 
Sustainability, 12, doi:10.3390/su12052035. 

Agovino M., Garofalo A., Mariani A., (2016), Effects of 
environmental regulation on separate waste collection 
dynamics: empirical evidence from Italy, Journal of 
Cleaner Production, 124, 30-40. 

Ari E., Yilmaz V., (2017), Effects of environmental 
illiteracy and environmental awareness among middle 
school students on environment behavior, Environment, 
Development and Sustainability, 19, 1779-1793. 

Arora N.K., Fatima T., Mishra I., Verma M., Mishra J., 
Mishra V., (2018), Environmental sustainability: 

challenges and viable solutions, Environmental 
Sustainability, 1, 309-340. 

Arora N.K., Mishra I., (2019), United Nations Sustainable 
Development Goals 2030 and environmental 
sustainability: race against time, Environmental 
Sustainability, 2, 339-342. 

ASD, (2015), Agenda for Sustainable Development, 
Tranforming our World, The 2030 Agenda for 
Sustainable Development, On line at: 
https://sustainabledevelopment.un.org/content/docume
nts/21252030%20Agenda%20for%20Sustainable%20
Development%20web.pdf. 

Ashraf M.A., Amescua García A.C., Chowdhury A.J.K., 
(2019), Introduction environment, development and 
sustainability, Revista Internacional de Contaminación 
Ambiental, 35, 7-9. 

Barr S., (2007), Factors influencing environmental attitudes 
and behaviors: A U.K. case study of household waste 
management, Environment and Behavior, 39, 435-473. 

Bogner F.X., (2002), The influence of a residential outdoor 
education program to pupils environment perception, 
Journal of Psychology of Education, 17, 19-24. 

Buttefield P.G., (1965), Educational Attitudes and Learning 
Orientations of Rural Adults in Selected Cultural 
Settings, University of Wisconsin, Madison, USA. 

Cecere G., Mancinelli S., Mazzanti M., (2014), Waste 
prevention and social preferences: the role of intrinsic 
and extrinsic motivations, Ecological Economics, 107, 
163-176. 

Chan K., (1996), Environmental attitudes and behavior of 
secondary school students in Hong Kong, 
Environmentalist, 16, 297-306. 

Chu P.Y., Chiu J.F., (2013), Factors influencing household 
waste recycling behavior: test of an integrated model, 
Journal of Applied Social Psychology, 33, 604-628. 

Cincera J., (2019), Pro-environmental behavior in 
environmental education program, On line at: 
https://www.rwlnetwork.org/media/67161/proenviron
mental_behavior_models.pdf. 

Crociata A., Agovino M., Sacco P.L., (2014), Recycling 
waste: does culture matter?, Journal of Behavioral and 
Experimental Economics, 55, 40-47. 

Ebreo A., Vining J., (2000), Motives as predictors of the 
public’s attitudes towards solid waste issues, 
Environmental Management, 25, 153-168. 

Fang W.-T., Lien C.-Y., Huang Y.-W., Han G., Shyu G.-S., 
Chou J.-Y., Ng E., (2018), Environmental literacy on 
ecotourism: A study on student knowledge, attitude, 
and behavioral intentions in China and Taiwan, 
Sustainability, 10, https://doi.org/10.3390/su10061886. 

Fiorillo D., Senatore L., (2016), Self image and 
environmental attitude and behavior, MPRA Paper No. 
74888, On line at: 
https://www.researchgate.net/publication/309858849_
Self_ 
Image_and_Environmental_Attitude_and_Behavior. 

Giddens A., (2012), Modernity and Self Identity, Chapter 5, 
On line at: https://biblio.csusm.edu/ 
sites/default/files/reserves/giddens_modernity_and_sel
f-identity_ocr.pdf. 

GUNI, (2019), Implementing the 2030 Agenda at Higher 
Education Institutions: Challenges and Responses, On 
line at: 
http://www.guninetwork.org/files/guni_publication_-
_implementing_the_2030_agenda_at_higher_educatio
n_institutions_challenges_and_responses.pdf. 

Heimlich J.E., Ardoin N.M., (2008), Understanding 
behavior to understand behavior change: a literature 
review, Environmental Education Research, 14, 215-



 
Saraçli and Boca/Environmental Engineering and Management Journal 20 (2021), 1, 1-12 

 

 12

237. 
Hines J.M., Hungerford H.R., Tomera A.N., (1987), 

Analysis and synthesis of research on responsible 
environmental behavior: A meta-analysis, Journal of 
Environmental Education, 18, 1-8. 

Hungerford H.R., Volk T.L., (1990), Changing learner 
behavior through environmental education, The 
Journal of Environmental Education, 21, 8-21. 

Kashdan A.G., (2013), Environmental attitudes and 
behaviors: a cross-cultural analysis in France and the 
United States, Undergraduate Honors Theses, On line 
at: http://publish.wm.edu/honorstheses/646. 

Kopnina H., (2014), Sustainability in environmental 
education: new strategic thinking, Environment 
Development and Sustainability, 17, 987-1002. 

Koslowsky M., Kluger A.N., Yinon Y., (1988), Predicting 
behavior: Combining intention with investment, 
Journal of Applied Psychology, 73, 102-106. 

Lemons J., (2017), Sustainable development and 
environmental protection: a perspective on current 
trends and future options for universities, On line at: 
https://link.springer.com/content/pdf/10.1007/BF0247
1987.pdf. 

Milfont T.L., Duckitt J., (2006), Preservation and utilization: 
understanding the structure of environmental attitudes, 
Medio Ambiente y Comportamiento Humano, 7, 29-50. 

Milfont T.L., Gouveia V.V., (2006), Time perspective and 
values: an exploratory study of their relations to 
environmental attitudes, Journal of Environmental 
Psychology, 26, 72-82. 

Miller K.E., (2011), Student attitude and action regarding 
the single-use plastic shopping bag on the University of 
Alabama Campus, MSc Thesis, University of Alabama, 
Tuscaloosa, Alabama, On line at: 
https://ir.ua.edu/handle/123456789/1048. 

Kasimov N., Malkhazova S., Romanova E., (2002), The role 
of environmental education for sustainable 

development in Russian Universities, Planet, 8, 24-25. 
Purcell W.M., Henriksen H., Spengler J.D., (2019), 

Universities as the engine of transformational 
sustainability toward delivering the sustainable 
development goals, International Journal of 
Sustainability in Higher Education, 20, 1343-1357. 

Saraçli S., Yılmaz V., Arslan T., (2014), The effects of 
mothers’ educational levels on university students’ 
environmental protection commitments and 
environmental behaviors, Eurasian Journal of 
Educational Research, 55, 177-200. 

Sidique S.F., Lupi F., Joshi S.V., (2010), The effects of 
behavior and attitudes on drop-off recycling activities, 
Resources Conservation and Recycling, 54, 242-249. 

Simpson P.R., (1994), The effects of an extended case study 
on citizenship behavior and associated variables in fifth 
and sixth grade students, PhD Thesis, Southern Illinois 
University at Carbondale, IL. 

Stevenson R.B., (1986), Environmental Education 
Curricular Materials: Do They Reflect the 
Contemporary Rhetoric?, North American Association 
for Environmental Education Publisher, Ohio, United 
State. 

Stern P.C., (2000), Toward a coherent theory of 
environmentally significant behavior, Journal of Social 
Issues, 56, 407-424. 

United Nations General Assembly, (2015), The road to 
dignity by 2030: ending poverty, transforming all lives 
and protecting the plane, On line at: 
https://www.un.org/en/development/desa/publications/
files/2015/01/SynthesisReportENG.pdf. 

Yılmaz V., Çelik H.E., Yağızer C., (2009), Investigating the 
effects of environmental sensitivity and environmental 
behavior on ecological product buying behavior 
through structural equation modeling, Anadolu 
University Journal of Social Sciences, 9, 1-14.

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


