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ABSTRACT

Aim of the study
The Meriç Plain, a critical agricultural region known as the “Rice Land” in Turkey, hosts the country’s largest 
rice cultivation area. This study examines the environmental sustainability awareness of rice farmers in the 
region.

Material and methods
Data were collected from 103 farmers using a convenience sampling method and statistically analysed using 
SPSS 27 software.

Results and conclusions
The findings revealed that environmental sustainability awareness is not significantly influenced by demo-
graphic factors such as age or income, while the level of education has a significant positive impact. Farmers 
with only primary education exhibited significantly lower awareness compared to those with higher educa-
tion levels. No significant difference was observed among those with high school, associate, and bachelor’s 
degrees, indicating that awareness stabilizes after a certain educational threshold.
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INTRODUCTION

Rice, an economically significant agricultural prod-
uct, is closely linked to global food security as a sta-
ple food source. In this context, rice production and 
trade play a critical role in the economic balance of 
many countries. Rice production in the agricultural 
sector requires the effective use of modern farming 
methods and technologies. Additionally, improving 
quality standards, ensuring product safety, and adopt-

ing sustainable farming practices will contribute to 
rice producers gaining a competitive advantage. In the 
2022–2023 period, global paddy production reached 
770.6 million tons, while rice production was 515.8 
million tons. China leads in paddy production with 
144.6 million tons, followed by India with 134 million 
tons. Asian countries are also leaders in rice consump-
tion. In rice exports, India is the leader with 16 million 
tons. The country with the highest rice imports is the 
Philippines, with 4.2 million tons (Ministry of Agri-
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culture and Forestry, 2023; Turkish Seed Union, 2023; 
Turkish Statistical Institute, 2023).

Turkey holds a prominent position in rice culti-
vation and production, with activities predominantly 
concentrated in the Marmara Region. Provinces such 
as Edirne, Samsun, and Balıkesir play key roles in 
large-scale rice production. By 2021, Turkey’s rice 
cultivation area expanded to 129,490 hectares, yield-
ing approximately 1 million tons of rice. While an-
nual domestic consumption is around 700,000 tons, 
with an average per capita consumption of 10 kilo-
grams, 150,000 to 200,000 tons of rice are imported 
annually to meet demand. Significant progress in rice 
production has been achieved through the adoption 
of high-yield varieties, such as Osmancık-97, and the 
implementation of modern agricultural techniques 
(Ministry of Agriculture and Forestry, 2023; Turk-
ish Seed Union, 2023; Turkish Statistical Institute, 
2023).

The Meriç Delta is particularly critical to Tur-
key’s rice production. With its fertile soils and ample 
water resources, the region hosts one of the largest 
rice cultivation areas in the country, contributing 
substantially to national production. The extensive 
irrigation infrastructure the Meriç River provides is 
vital in ensuring sustainable rice farming. Beyond 
its agricultural contributions, rice cultivation in the 
region significantly impacts the local economy, gen-
erating employment and fostering economic devel-
opment. Consequently, the Meriç Delta holds strate-
gic importance in both economic and environmental 
terms (Ministry of Agriculture and Forestry, 2023; 
Turkish Seed Union, 2023; Turkish Statistical Insti-
tute, 2023). 

However, monocultural rice production in the 
Meriç Delta presents significant environmental chal-
lenges. Continuous cultivation of rice over decades 
without crop rotation or fallow periods has led to re-
duced soil fertility, contamination of water resources, 
and biodiversity loss. Monoculture practices, charac-
terized by the repeated cultivation of the same crop in 
the same area, deplete soil nutrients over time. Addi-
tionally, the intensive use of water resources and ex-
cessive application of chemical fertilizers have exac-
erbated water pollution and ecosystem degradation. 
Addressing these challenges necessitates a focus on 
environmental sustainability, which emphasizes the 

responsible use of natural resources and the main-
tenance of ecological balance to ensure long-term 
agricultural productivity (Yoşumaz and Uzun, 2024). 
Rice farming in the Meriç Plain, conducted without 
rotation for over 60 years, has intensified these en-
vironmental concerns, with increasing reliance on 
chemical inputs compounding the issue. Recent en-
vironmental studies emphasize that monoculture is 
a primary stressor on the region’s ecological balance 
(Tokatlı, 2015; 2019; 2020; Tokatlı and Ustaoğlu, 
2020; Tokatlı et al., 2020; Tokatlı and Varol, 2021; 
Tokatlı and İslam, 2023).

The study’s aims are threefold:
– to examine the socio-economic characteristics of 

rice farmers in the Meriç Plain;
– to assess their environmental sensitivity;
– to statistically analyse the impact of socio-econo-

mic factors on their environmental sustainabili-
ty awareness through systematic data collection 
techniques.

MATERIAL AND METHOD

In this study, a causal-comparative research design 
was used in accordance with the research objectives. 
In causal-comparative research, the research process 
begins after a situation or event has occurred. In this 
research model, the universe is formed without the in-
tervention of the individuals involved in the event or the 
researcher. The universe naturally exists with the occur-
rence of the situation to be investigated, and the sample 
of the research is selected from this group (Büyüköz-
türk et al., 2013). The universe of the research consists 
of rice producers farming in the Meriç Plain (Edirne). 
From these producers, 103 were selected as the sample 
of the research using the convenience sampling method. 
The topographic map of the Meriç River Basin, which 
shows the Meriç Plain, which constitutes our study area 
and sample universe, is given in Figure 1.

The hypotheses presented within the scope of the 
research are as follows (Fig. 1):

H1: There is a significant difference between en-
vironmental sustainability awareness and age in rice 
production.

H2: There is a significant difference between en-
vironmental sustainability awareness and monthly in-
come in rice production.
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H3: There is a significant difference between en-
vironmental sustainability awareness and education 
level in rice production.

To test the hypotheses of the research, a Likert-type 
scale ranging from 1 to 3 (1 = Disagree, 2 = Neutral, 
and 3 = Agree) was developed to measure environmen-
tal sustainability awareness. To evaluate the validity of 
the scale developed within the scope of the research, 
interviews were conducted with three experts in the 
field. As a result of these interviews, it was determined 
that the questions included in the scale could mea-
sure environmental sustainability awareness. To test 
the reliability of the scale, it was administered to two 
different groups (each consisting of 20 people) at ten-
day intervals. The preliminary data obtained showed 
that the scale was reliable. Finally, the content valid-
ity of the scale was reassessed with a group of three 
experts, and this issue was clarified. Some erroneous 
statements in the scale were corrected, and the final 
version of the scale was made.

RESULTS AND DISCUSSION

Findings regarding the demographic characteristics of 
the participants are presented in Figure 2. The ques-
tions posed to rice producers are presented in Table 1, 
while the results obtained through the quantitative 
data collection technique (frequencies of answers) are 
illustrated in Figure 3.

The reliability of a study refers to the degree to 
which a scale or test consistently and stably measures 
the concept it aims to measure. The more reliable 
a scale or test is, the more reliable the data obtained 
from it will be. Conversely, it is not possible for data 
obtained from an unreliable measurement tool to 
contribute scientifically. The reliability level ranges 
from 0 to 1, with a value approaching 1 indicating 
a high level of consistency (Coşkun et al., 2015). In 
our study, the “Cronbach Alpha” value for the “En-
vironmental Sustainability Awareness” scale was 
calculated to be 0.803. This value indicates that the 

Fig. 1. Meriç River Basin and Meriç Plain (right) and the research model (left) (source: Authors’ own elaboration)
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scale is a consistent and reliable measurement tool. To 
determine whether the analysis method to be used in 
the study should be parametric or non-parametric, the 
normality of the obtained data was evaluated based on 
“Skewness-Kurtosis” values. According to the litera-
ture, the acceptable range for Skewness and Kurtosis 

coefficients is between –1.5 and +1.5 (Tabachnick and 
Fidell, 2013). It was found that the Skewness-Kur-
tosis coefficients of the scale used in our study fall 
within this range. Therefore, it was decided to test 
the hypotheses of the study using parametric analysis 
methods.

Fig. 2. Demographic characteristics of the participants: a) Age; b) Education; d) Monthly imcome (TL); d) Rice planting 
duration (years) (source: Authors’ own elaboration)
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Table 1. Questions directed to the rice producers (source: Authors’ own elaboration)

Questions Question 
Code

One of the most important problems that threatens humanity today is environmental pollution Q1

The rapid increase in the world population is one of the most important reasons for environmental pollution Q2

Rapid developments in technology are one of the most important reasons for environmental pollution Q3

Industry and its rapid advances are one of the most important reasons for environmental pollution Q4

Unconscious agricultural activities significantly contribute to environmental pollution Q5

Lack of sufficient environmental education is one of the most important reasons for environmental pollution Q6

Ecological agricultural practices are beneficial for the environment and human health Q7

Sufficient awareness-raising activities are being carried out in our region regarding environmental pollution Q8

I do not think that burning stubble harms the environment too much Q9

I do not think that spraying with airplanes harms the environment too much Q10

Farmers in our region are sensitive enough to the environment and show the necessary sensitivity Q11

Our people in the region are sensitive enough to the environment and show the necessary sensitivity Q12

Planting the same crop every year weakens the soil and damages the environment Q13

Planting the same crop every year causes more fertilizer and pesticide use Q14

Excessive use of fertilizer and pesticide causes products to be unhealthy Q15

There is a significant relationship between education level and environmental awareness Q16

The environmental pollution problem in our region is greatly exaggerated Q17

In our region, the measures and sanctions taken to protect the environment are sufficient Q18

To evaluate the structural validity of the devel-
oped scale, factor analysis was applied. One of the 
primary tests used to determine the suitability of 
any data set for factor analysis is the “Kaiser-Mey-
er-Olkin (KMO)” sample adequacy test. The KMO 
test is a statistical indicator that measures the suit-
ability of a data set for factor analysis. According to 
the literature, a KMO value between 0.5 and 1.0 in-
dicates that the data set is suitable for factor analysis, 
while values below 0.5 suggest that the data set is 
inadequate for factor analysis (Coşkun et al., 2015). 
In the factor analysis applied in our study, the factor 
loadings of the variables are given in Figure 3. Since 
the factor loading of Q12 was below 0.5 (0.330), it 

was excluded from the analyses. The KMO sample 
adequacy test result for the factor analysis was re-
corded as 0.752, indicating that it is sufficient for 
analysis. The factor loadings of all questions in the 
study are above 0.5 (except for Q12). This shows that 
the factor loadings are consistent, and the developed 
scale is valid in measuring environmental sustain-
ability awareness.

Within the scope of the study, an ANOVA analysis 
was conducted to determine whether there is a signifi-
cant difference between “environmental sustainability 
awareness” and “age,” “monthly income,” and “edu-
cation level.” The results obtained from the ANOVA 
analysis are presented in Table 2.
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When evaluating the H1 hypothesis, since Sig = 
0.449 > 0.05, it is seen that there is no significant dif-
ference between environmental sustainability aware-
ness and the age groups of the participants. In other 
words, the environmental sustainability awareness of 
the participants does not vary according to age group. 
Therefore, the H1 hypothesis is rejected. When eval-
uating the H2 hypothesis, since Sig = 0.246 > 0.05, it 
is seen that there is no significant difference between 
environmental sustainability awareness and the month-
ly income of the participants. In other words, the envi-
ronmental sustainability awareness of the participants 

does not vary according to income. Therefore, the H2 
hypothesis is rejected. When evaluating the H3 hypoth-
esis, since Sig = 0.014 < 0.05, it is seen that there is 
a significant difference between environmental sustain-
ability awareness and the education level of the partic-
ipants. In other words, the environmental sustainability 
awareness of the participants varies according to edu-
cation level. Therefore, the H3 hypothesis is accepted.

Based on the results obtained, the H1 and H2 hy-
potheses were rejected, while the H3 hypothesis was 
accepted. According to the H3 hypothesis, to under-
stand the relationship between environmental sustain-

Fig. 3. Frequencies of the answers (a) and factor loads of variables (b) (source: Authors’ own elaboration)

a) b)
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ability awareness and education level groups, a “Ho-
mogeneity of Variance” test was applied to determine 
whether the variances were homogeneously distribut-
ed. It was observed that the variances for both scales 
were not homogeneously distributed. The values relat-
ed to the “Tamhane” test, one of the “Post-Hoc” tests 
conducted when variances do not show normal distri-
bution, are presented in Table 3.

According to the results of the analysis, significant 
relationships were recorded between education levels 
and environmental sustainability awareness. Specifi-
cally, it was determined that the primary education 
group has significantly lower environmental aware-
ness compared to the high school, associate’s degree, 
and bachelor’s degree groups (Sig. < 0.05). Howev-
er, no significant difference was found between the 
high school, associate’s degree, and bachelor’s degree 
groups (Sig. > 0.05). These results indicate that as the 
education level increases, environmental sustainabili-
ty awareness statistically significantly increases. No-
tably, the primary education group’s environmental 
sustainability awareness is significantly lower than all 
other education groups. However, the lack of signif-
icant difference between the high school, associate’s 
degree, and bachelor’s degree groups suggests that en-
vironmental awareness remains at a stable level after a 
certain education level.

Environmental awareness is a critical component 
of contemporary environmental management and sus-
tainability efforts. Various socio-demographic factors, 
including education, age, income, and profession, sig-
nificantly influence individuals’ environmental aware-
ness levels. Education is consistently identified as 
a pivotal factor influencing environmental awareness. 
Higher levels of education correlate with increased 
environmental knowledge and concern, as educated 
individuals tend to value stricter environmental regu-
lations and are more likely to engage in pro-environ-
mental behaviours (Bréchet and Prieur, 2013). 

Education serves as the primary line of defence in 
fostering environmental awareness. Teachers who are 
particularly well-prepared regarding the environment 
and ecology, and who can explain the subject to stu-
dents in an engaging way by using up-to-date research 
data, can significantly influence the environmental at-
titudes of future generations (Patonah and Rahardjo, 
2017). Furthermore, studies indicate that environmen-
tal education enhances not only knowledge but also 
the motivation to act on environmental issues, thereby 
fostering a more environmentally conscious citizenry 
(Edsand and Broich, 2019; Çabuk, 2023).

As similar to the current research data, scientific 
research conducted across various regions of the world 
and among diverse demographic groups consistently 

Table 2. Model results for H1, H2 and H3 hypotheses (source: Authors’ own elaboration)

Model Sum of squares df Averages of squares F Sig.

H1

Regression 117.139 4 29.285 0.932 0.449

Leftover 3078.919 98 31.418

Sum 3196.058 102

H2

Regression 88.389 2 44.194 1.422 0.246

Leftover 3107.669 100 31.077

Sum 3196.058 102

H3

Regression 328.429 3 109.476 3.741 0.014

Leftover 2867.532 98 29.261

Sum 3195.961 101

a. Dependent variable: Environmental sustainability awareness
H1 b. Independent variables: Age
H2 b. Independent variables: Income level
H3 b. Independent variables: Educational status
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demonstrates a significant correlation between envi-
ronmental awareness and education levels (Yeşilyurt 
et al., 2020; Niu et al., 2022; Yang et al., 2022). These 
studies reveal that as the level of education increases, 
there is a marked and statistically significant enhance-
ment in both environmental awareness and sensitivity. 
This relationship underscores the critical role of edu-
cation in fostering a deeper understanding of environ-
mental issues and promoting proactive environmental 
stewardship. The findings suggest that individuals 
with higher educational attainment are more likely 
to possess a heightened awareness of environmen-
tal challenges and exhibit greater sensitivity towards 
sustainable practices. This trend is evident across dif-
ferent cultural and geographical contexts, indicating 
a universal pattern. The implications of these results 
are profound, highlighting the necessity of integrating 
comprehensive environmental education into curricu-
la at all levels of the educational system.

Research indicates that targeted environmental 
education campaigns can effectively raise awareness 
among vulnerable groups, such as high school students 
with limited access to climate information (Libelo and 
Tracy, 2022). Similarly, findings by Torres (2023) re-

veal that educational initiatives designed for specif-
ic demographic groups can promote environmental 
consciousness and responsible behaviours. Zhongbin 
(2024) emphasizes that incorporating environmental 
themes within art education not only enhances aware-
ness but also encourages collective action to address 
environmental challenges. These findings align with 
Çabuk’s (2023) studies, which state that environmen-
tal education equips individuals with the necessary 
knowledge and skills to tackle environmental issues. 
Lee’s (2023) research demonstrates that inquiry-based 
and teacher-guided science instruction significantly 
increases students’ awareness of environmental is-
sues, thereby enhancing their self-efficacy in science. 
Additionally, Torres’ (2023) study on university stu-
dents shows that educational initiatives focusing on 
regional environmental problems increase awareness 
and eco-friendly behaviours. Karimzadegan and Mei-
boudi’s (2014) research indicates that environmental 
education for preschool children can effectively en-
hance their environmental knowledge. Similarly, Gül 
and Özdemir’s (2022) study reveals that education at 
all school levels improves children’s environmental 
awareness.

Table 3. Multiple comparisons of education levels (source: Authors’ own elaboration)

Education 
level

Education 
level

Mean 
difference

Std. 
error Sig.

95% Confidence interval

Lower bound Upper bound

Primary
education

High school 3.09286* 1.09873 .035 .1364 6.0494

Associate degree 4.29286* 1.04976 .002 1.3268 7.2589

Licence 4.75000* 1.13411 .002 1.5391 7.9609

High 
school

Primary education –3.09286* 1.09873 .035 –6.0494 –.1364

Associate degree 1.20000 .90841 .745 –1.4905 3.8905

Licence 1.65714 1.00470 .523 –1.3041 4.6184

Associate’s 
degree

Primary education –4.29286* 1.04976 .002 –7.2589 –1.3268

High school –1.20000 .90841 .745 –3.8905 1.4905

Licence .45714 .95090 .998 –2.6469 3.5612

Bachelor’s 
degree

Primary education –4.75000* 1.13411 .002 –7.9609 –1.5391

High school –1.65714 1.00470 .523 –4.6184 1.3041

Associate degree –.45714 .95090 .998 –3.5612 2.6469

* The mean difference is significant at the 0.05 level
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In conclusion, socio-demographic factors, partic-
ularly education, play a pivotal role in shaping envi-
ronmental awareness. Consistent with similar studies 
conducted globally, the data obtained in our current 
research unequivocally illustrate the strong correlation 
between education and environmental consciousness. 
Comprehending the factors influencing environmen-
tal awareness, especially education, is essential for 
the development of effective environmental educa-
tion programs and policies aimed at enhancing public 
awareness and engagement in environmental issues.

CONCLUSION

This study aimed to evaluate the environmental sus-
tainability awareness of rice farmers in the Meriç 
Plain. The findings revealed that participants’ environ-
mental sustainability awareness is not significantly af-
fected by demographic factors such as age and month-
ly income. However, there is a statistically significant 
relationship with education level. Comparisons based 
on education level showed that participants with pri-
mary education have significantly lower environmen-
tal awareness compared to other groups, while no 
significant difference was found between high school, 
associate degree, and bachelor’s degree groups. These 
results indicate that environmental awareness becomes 
more stable and reaches a plateau after a certain level 
of education.

The research results clearly highlight the impor-
tance of education level in increasing environmental 
sustainability awareness. Based on the data obtained, 
it is recommended to develop special education and 
awareness programs aimed at enhancing environmen-
tal awareness among individuals with lower education 
levels. Additionally, these results serve as an import-
ant guide for policymakers and relevant institutions 
and should be considered in the formulation of agri-
cultural policies focused on environmental awareness. 
Future studies can further enrich the literature in this 
field by examining other variables that may affect en-
vironmental sustainability awareness.

Based on the research findings, the following rec-
ommendations can be made:
1. Education and awareness programs: Organize 

educational programs and awareness campaigns 
aimed at increasing environmental sustainability 

awareness among individuals with primary edu-
cation. These programs should focus on teaching 
basic environmental knowledge and promote en-
vironmentally friendly agricultural practices.

2. Sustainable agriculture and marketing practic-
es: Policies aimed at increasing environmental 
sustainability awareness can be supported by 
sustainable marketing approaches. Sustainable 
marketing can encourage the adoption of envi-
ronmentally friendly practices in agriculture by 
balancing environmental, social, and economic 
factors. Long-term strategies that provide both 
environmental and economic benefits to farmers 
should be developed.

3. Integration of sustainability goals into business 
models: Rice producers can adopt environmental-
ly conscious production methods by integrating 
sustainability goals into their business models. 
Sustainable marketing strategies can promote such 
eco-friendly practices and shape consumer be-
haviour to develop sustainable consumption habits.

4. Considering environmental costs in agricultural 
production processes: Within the framework of 
sustainable marketing, all environmental costs 
in production and consumption processes should 
be considered. This approach supports long-term 
value creation while helping to protect natural 
resources and reduce the negative environmental 
impacts of agricultural production.

5. Farmer-consumer communication and education 
campaigns: To increase consumers’ environmental 
sustainability awareness, direct communication 
channels can be established with farmers. This 
approach not only increases transparency in the 
production process but also supports consumers’ 
environmental sensitivity.

6. Incorporating the European Green Deal into ag-
ricultural strategies: The European Green Deal, 
with its emphasis on sustainable agriculture and 
environmental protection, provides a valuable 
fra mework for enhancing environmental sus-
tainability practices among rice farmers. Policies 
and initiatives aligned with the Green Deal can 
encourage farmers to adopt practices that com-
ply with international sustainability standards. 
Training programs should emphasize the goals of 
the Green Deal, such as reducing greenhouse gas 
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emissions, minimizing chemical usage, and pro-
moting biodiversity. This approach ensures align-
ment with global sustainability goals and enhan-
ces the competitiveness of agricultural products in 
international markets.
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ABSTRAKT

OCENA ŚWIADOMOŚCI EKOLOGICZNEJ PRODUCENTÓW RYŻU W DOLINIE MERIÇ (PÓŁNOCNO-ZACHODNIA 
TURCJA). KOMPLEKSOWE PODEJŚCIE STATYSTYCZNE

Cel pracy
Dolina Meriç, kluczowy region rolniczy znany jako „kraina ryżu” w Turcji, jest największym obszarem upra-
wy ryżu w kraju. Niniejsze badanie analizuje świadomość ekologiczną rolników uprawiających ryż w tym 
regionie.

Materiał i metody
Dane to odpowiedzi pozyskane od 103 rolników przy użyciu metody doboru wygodnego, które przeanalizo-
wano za pomocą oprogramowania SPSS 27.

Wyniki i wnioski
Wykazano, że na poziom świadomości ekologicznej znaczącego wpływu nie mają czynniki demograficzne, 
takie jak wiek czy dochód. Natomiast poziom wykształcenia ma pozytywny wpływ. Rolnicy jedynie z wy-
kształceniem podstawowym wykazywali znacząco niższą świadomość w porównaniu do tych z wyższym 
wykształceniem. Nie zaobserwowano istotnych różnic między osobami z maturą, dyplomem technika czy 
licencjatem, co wskazuje, że świadomość stabilizuje się po osiągnięciu określonego poziomu edukacji.

Słowa kluczowe: dolina Meriç, producenci ryżu, świadomość ekologiczna, ocena statystyczna
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