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ABSTRAK

Penelitian ini dilakukan untuk mengembangkan rekomendasi kebijakan dalam mewujudkan kewarganegaraan
lingkungan yang mendukung perilaku pro-lingkungan secara berkelanjutan bagi masyarakat pesisir. Lingkup
penelitian ini berfokus pada masyarakat pesisir di Provinsi Riau, yang berjumlah 2.907.458 orang yang tersebar di
enam kabupaten, yaitu: Kabupaten Indragiri Hilir, Kabupaten Bengkalis, Kabupaten Rokan Hilir, Kabupaten
Pelalawan, Kabupaten Kepulauan Meranti, dan Kota Dumai. Merujuk pada the required sample size table dengan
tingkat kepercayaan 95% dan margin kesalahan 5%, sampel penelitian yang dibutuhkan adalah 384 orang. Teknik
pengambilan sampel acak sederhana digunakan untuk menentukan sampel penelitian. Hasil analisis multi-dimensi
menunjukkan bahwa nilai indeks dan status keberlanjutan kewarganegaraan lingkungan masyarakat pesisir di
Provinsi Riau berada pada angka 74,17. Nilai ini berada dalam interval 50,01-75,00 dengan kategori yang cukup
berkelanjutan. Kondisi ini tentu cukup mengkhawatirkan dalam hal keberlanjutan dan perlu menjadi perhatian
khusus bagi para pemangku kepentingan. Analisis prospektif yang dilakukan mengidentifikasi 3 faktor yang memiliki
pengaruh sangat besar terhadap keberlanjutan kewarganegaraan lingkungan dalam mewujudkan perilaku pro-
lingkungan di masyarakat pesisir di Provinsi Riau. Tiga faktor tersebut terdiri dari satu penentu utama keberhasilan
(faktor input) dan dua faktor penghubung/pendukung keberhasilan. (stakes factors). Salah satu faktor utama adalah
memilih produk yang ramah lingkungan. Dua faktor penghubungnya adalah (1) pengurangan jejak karbon pribadi;
dan (2) pengurangan plastik sekali pakai. Dengan demikian, ketiga faktor ini menjadi dasar untuk penyusunan
rekomendasi strategi dalam mewujudkan kewarganegaraan lingkungan dalam mengaktualisasikan perilaku pro-
lingkungan masyarakat pesisir di Provinsi Riau. Melalui penilaian ahli, program pendidikan lingkungan hidup dan
kampanye terintegrasi ditetapkan sebagai rekomendasi kebijakan yang mendukung SDGs Provinsi Riau.

Kata kunci: Kewarganegaraan Lingkungan; Strategi, Sikap Pro Lingkungan; Berkelanjutan, Masyarakat Pesisir

ABSTRACT

This research was conducted to develop policy recommendations for actualizing environmental citizenship in
actualizing pro-environmental behavior in a sustainable manner in coastal communities. The scope of this research
focused on the coastal communities of Riau Province, totaling 2,907,458 people spread across six districts, namely:
Inderagiri Hilir Regency, Bengkalis Regency, Rokan Hilir Regency, Pelalawan Regency, Meranti Islands Regency, and
Dumai City. Referring to the required sample size table with a confidence level of 95% and a margin of error of 5%,
the research sample needed is 384 people. Simple random sampling technique was used to determine the research
sample. The results of the multi-dimensional analysis show that the index value and sustainability status of
environmental citizenship of coastal communities in Riau Province are at 74.17. This value is in the interval 50.01-
75.00 with a fairly sustainable category. This condition is certainly quite worrying in terms of sustainability and needs
to be a special concern for stakeholders. The prospective analysis conducted identified 3 factors that have a very high
influence on the sustainability of environmental citizenship in actualizing pro-environmental behavior in coastal
communities in Riau Province. The three factors consist of one main determinant of success (input factors) and two
connecting/supporting factors of success (stakes factors). One main determinant is choosing environmentally friendly
products. The two connecting factors are (1) reduction of personal carbon footprint; and (2) reduction of single-use
plastics. Thus, these three factors are the basis for the preparation of recommendations for strategies to realize
environmental citizenship in actualizing pro-environmental behavior of coastal communities in Riau Province.
Through expert judgment, an integrated environmental education and campaign program was determined as a policy
recommendation that supports Riau Province's SDGs.
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1. INTRODUCTION

The coasts of many countries are rich in natural
resources, but also highly vulnerable to
environmental change (Almar et al., 2023; Ozsahin et
al,, 2023). In the face of this challenge, the concept of
environmental citizenship has emerged, which
promotes the principle of shared responsibility in
protecting and preserving the environment (Mevono,
2023). Comprehensively, environmental citizenship
involves individual awareness, knowledge, attitudes,
and actions in maintaining and preserving the
environment (Oe et al.,, 2022).

One of the main aspects of environmental
citizenship is awareness of the importance of the
environment (Navickiené et al., 2023; Hadjichambis et
al, 2023). This includes an understanding of the
complex interactions between humans and nature
and the impact of human activities on the
environment (Frankel, 2022; Cooper et al, 2023;
Malakar et al., 2023). This awareness paves the way to
an appreciation of biodiversity, the importance of
natural cycles and the vulnerability of ecosystems to
disturbance (Hernandez et al, 2024). Individual
attitudes towards the environment are also an
important part of environmental citizenship (Yin et
al,, 2021; Van et al,, 2023).

An individual's role in environmental citizenship
also includes the ability to collaborate with fellow
citizens, government agencies, non-government
agencies and the private sector (Berti & Alblas, 2023).
Through cross-sector cooperation, individuals can
strengthen their influence in influencing policies,
mobilizing resources, and generating innovative
solutions to environmental challenges (Marin et al,
2022). In addition, environmental citizenship also
takes into account social justice and sustainability
(Fangetal,, 2023).

One of the states of the art from coastal countries
is the strategy of environmental education programs
integrated in the school curriculum (Pazoto et al,
2023; Ahmad et al, 2024). In the Netherlands,
environmental education is an important part of
learning at all levels of education (Vlachopoulos et al.,
2023). This step encourages awareness and active
involvement of the community from an early age in
maintaining coastal ecosystems (Mushtaq et al,
2020). In addition, countries such as Canada have
taken significant strategies and steps in building the
capacity of coastal communities to deal with the threat
of climate change (Vogel et al., 2022).

In Indonesia, the diverse cultures, natural
landscapes and daily lives of the people create a rich
picture of complexity in environmental citizenship. In
general, Indonesians show an increasing level of
awareness of the importance of protecting the
environment, although challenges and differences in
local contexts remain (Tao et al., 2024). At the national
level, Indonesians have begun to change the way they
view the environment (Alam, 2023). Awareness of
climate change, environmental degradation and the
need for sustainability have become increasingly
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frequent topics of conversation (Brennan & Madden
2023; Yang et al., 2023).

However, when we turn to Riau Province, we find
a particular and complex context. As one of the main
producers of oil palm in Indonesia, Riau has unique
challenges regarding environmental citizenship
(Syahza, 2019). The huge plantation industry has been
a major source of income for many communities here,
but at the same time, it has also been a source of
conflict with environmental conservation
(Primahardani et al, 2022).

The characteristics of Riau communities reflect a
deep dependence on natural resources, especially
tropical forests rich in biodiversity. To address this
challenge, a comprehensive and sustainable strategy
needs to be designed. Presenting recommendations
for strategies to realize environmental citizenship in
coastal communities is an urgency that cannot be
ignored. Coastal communities are often at the
forefront of dealing with the direct impacts of
environmental change, such as rising sea levels,
habitat destruction and declining seawater quality
(Touza et al,, 2021; Owusu & Andriesse, 2023; Dixon
et al,, 2023). Therefore, strengthening environmental
citizenship among coastal communities is crucial to
improving  adaptation and  mitigation to
environmental challenges.

In this study, there are several limitations that
need to be noted to provide a better context for the
results obtained. Firstly, this study focused on coastal
communities in Riau Province, which consists of six
districts. Although the sample covers a wide range of
regions, the limited geographical distribution may
affect the generalisability of the results, as coastal
communities in other regions may have different
characteristics and challenges.

Secondly, cultural variations among coastal
communities in Riau Province, which consist of
various ethnic groups, may influence the pro-
environmental attitudes and behaviours studied.
Therefore, the results of this study may not fully
reflect the views or behaviours of coastal communities
in other areas with different cultural backgrounds.

Thirdly, although a simple random sampling
technique was used, it is possible that the selected
respondents are not fully representative of the entire
coastal community population. Some groups may be
under-represented, which may affect the validity and
reliability of the research results. For example,
respondents who are more educated or have better
access to environmental information may be more
likely to have pro-environmental attitudes compared
to those with less exposure.

Lastly, this study was conducted within a limited
timeframe and with limited resources, which may
affect the depth of analysis and the amount of data that
can be collected. Therefore, further research with
more time and resources may be needed to gain a
more comprehensive understanding of
environmental citizenship in coastal communities. By
including these limitations, it is hoped that readers
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will understand the context behind the research
results and consider these factors when interpreting
the findings.

However, effective strategies also require a deep
understanding of the socio-cultural dynamics in
coastal communities. Each community has unique
values and traditions, so successful strategies must
take these factors into account. For example, in Japan,
approaches that respect local wisdom and strengthen
intergenerational relationships have proven effective
in  promoting community involvement in
environmental conservation. Therefore, the
development of adaptation strategies that involve
community participation is urgent. This marks the
urgency of this research in developing strategies to
actualize pro-environmental behavior among coastal
communities.

This study aims to: (1) to analyse whether
environmental citizenship contributes to the
formation of environmental behaviour of coastal
communities; (2) to identify and analyse the index
value and sustainability status of environmental
citizenship of coastal communities; and (3) to develop
recommendations for  strategies to realise
environmental citizenship in actualising pro-
environmental behaviour of coastal communities.

2. MATERIAL AND METHODS

This research was conducted in coastal areas
located in Riau Province which includes: Inderagiri
Hilir Regency, Bengkalis Regency, Rokan Hilir
Regency, Pelalawan Regency, Meranti Islands Regency
and Dumai City. The population of this study was all
coastal communities in Riau Province, which totaled
2,907,458 people. Referring to the required sample
size table with a confidence level of 95% and a margin
of error of 5%, the research sample needed in this
study was 384 people. Simple Random Sampling
Technique was used to determine the sample of this
study. For details, the estimated number of Population
and Samples can be seen in Table 1.

Data were collected using instruments such as
questionnaires, interviews, checklists and prospective
analysis sheets. Questionnaires in this study were
used to obtain an overview and data on the existing
conditions of Environmental Citizenship of coastal
communities in Riau Province. Interviews were
conducted with experts who researchers considered
experts in their fields according to the research study.
They were given a series of statements that were
considered to explain each attribute for each
dimension of the sustainability assessment of the

research variables. Researchers used a Checklist Sheet
and then identified or checked according to the
respondent's answer/opinion to the existing
conditions at the research location and then compared
it with the criteria or indicators of sustainability. The
value given to the response given by the respondent is
marked with the numbers 0 (Poor); 1 (Medium), and
2 (Good). Furthermore, the format of the checklist
sheet can be seen in Table 2.

In this research, interviews were conducted using
2 (two) approaches, namely structured and semi-
structured interviews. Interviews were aimed at key
personalities who had more in-depth knowledge of
the issues that were used as research topics in
accordance with the expertise and authority of the
respondents (key personalities). The respondent
selection technique was carried out using a
nonprobability approach through purposive sampling
method. The respondents selected are respondents
who know best about the application of pro-
environmental attitude. While the questionnaire
refers to the indicators that can be seen in Table 3.

To answer the problem formulation, there are
several types of data analysis carried out. To analyze
the influence between variables in this study, data
analysis was carried out through imperential
descriptive statistical analysis with the help of the
SPSS Version 26 Windows program. This data analysis
is to determine whether environmental citizenship
affects the pro-environmental attitude of coastal
communities in Riau Province.

To analyze the index and sustainability status of
environmental citizenship of coastal communities in
Riau Province, a Multidimensional Scaling (MDS)
analysis approach was used with the help of Rap-
Citizenship software (modified Rapfish). According to
Primahardani et al (2022) Rapfish stands for Rapid
Appraisal for Fisheries is a Non-Parametric
Multidimensional Scaling approach. Rap-Pro analysis
is carried out through several stages, among others:
(1) Determining the sustainable attributes of learning
management; (2) Giving an assessment (bad-good) to
each attribute on an ordinal scale based on the
sustainability criteria of each dimension; (3) Inputting
the value/score of the assessment results of each
attribute into the Rap-Pro software and running Rap-
Pro; (4) Compiling the index and sustainability status.
The score results from each attribute are analyzed
with multi dimensional to determine one or more
points that reflect the sustainability position
(unsustainable, less sustainable, moderately
sustainable and very sustainable).

Table 1. Population and Sample

No Population location Population (Person) Sample (Person)
1 Inderagiri Hilir Regency 663.248 64
2 Bengkalis Regency 593.390 64
3 Rokan Hilir Regency 669.996 64
4  Pelalawan Regency 422.907 64
5 Kepulauan Meranti Regency 217.607 64
6 Dumai City 340.310 64
Total 2.907.458 384

* Source: Central Bureau of Statistics Data 2024

618

© 2025, Program Studi llmu Lingkungan Sekolah Pascasarjana UNDIP



Primahardani, [. dan Erlinda, S. (2025). Environmental Citizenship: A Holistic Strategy to Realize Pro-Environmental Attitude Sustainability for
Coastal Communities. Jurnal Ilmu Lingkungan, 23(3), 616-631, doi:10.14710/jil.23.3.616-631

Table 2. Checklist Sheet Format

Indicators Parameters Assessment Scors
Good (2)  Medium (1) Poor (0)
Active citizen engagement
Good cooperation with all parties
Collective Action Ongoing em./ironmental programs
Understanding the community environment
Sustainable economic benefits
Protection of natural resources
Involvement in decision-making
Transparency of environmental policy
. Education and training about the causes of environmental damage
Public Sphere . . . .
Facilitate access to media and discussion forums
Support for citizen initiatives
Protection of the rights of coastal communities
Personal responsibility in protecting the environment
Reduction of single-use plastic
Individual Action Pr.eservation of local values
Wise use of natural resources
Environmental education is integrated into the school curriculum
Sharing knowledge between generations
Environmentally friendly behavior at home
Sustainable food consumption
Private Sphere Greenery around the house
Personal carbon footprint reduction
Choosing eco-friendly products
Reuse and recycle
Table 3. Research Instrument Grid
Variables Indicators Parameters
Collective Action Prev.enting Environmental Problems
Solving Environmental Problems
Environmental Public Sphere Addressing Structural Cause of Environmental Problem
Citizenship Achieving Critical & Active Engagement and Civic Paticipation
Hadjichambis Individual Action Practising Environmental Right & Duties
(2022) Promoting Inter & Intra Generation Justice
. Developing Healty Relationship With Nature
Private Sphere Achieving Sustainability
Participation in Energy Saving Initiatives
Energy Saving User Awareness Level of Energy Consumption
Reduction of Energy Waste
Public Transportation Options
Mobility and Transportation Use of Bicycle or Walking
pro- Participation in the Transportation Emission Reduction Program
environmental Selection of Environmentally Friendly Products
attitude Waste Prevention Waste Sorting at Home
Nkaizirwa et al, Reduced Use of Disposable Products
(2021) Participation in Recycling Program

Recycling

Selection of Products With Recycled Materials

Use of Recycled Products

Behavior that aims to preserve
nature

Participation in Nature Conservation Activities
Biodiversity Awareness

Maintenance of the Environment at Home

Prospective analysis is used to analyze and
develop recommendations for strategies for
implementing  environmental citizenship in
actualizing pro-environmental behavior in a
sustainable manner in coastal communities.
Prospective analysis is carried out through three
stages, namely: the first stage, determining the key
factors in the existing condition from the MDS results;
the second stage, determining the key factors from the
need analysis results from stakeholders; the third
stage, determining the key factors from the combined
analysis results between the results of the first and
second stages or a combination of existing conditions
and need analysis. Furthermore, the prospective
analysis quadrant is presented in Figure 1.
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The resulting strategy is a decision support
instrument that can be used by various parties,
especially planners and policy makers to determine
the right policy priorities in realizing the application
of environmental citizenship in actualizing pro-
environmental behavior in a sustainable manner in
coastal communities. All of this can be realized by
combining the results of MDS, Laverage and
Prospective analysis. After conducting prospective
analysis, expert judgment is needed from experts to
determine the strategy for implementing
environmental citizenship in actualizing pro-
environmental behavior in a sustainable manner in
coastal communities. The series of research stages
above can be seen in full in Figure 2.
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Table 4. Results of the Validity Test of Environmental Citizenship Variable Items

Variables Description
Environmental Citizenship Valid
Pro Environmental Attitude Valid

Source: Primary Data, 2024

3. RESULTS AND DISCUSSION
3.1. Contribution of Environmental Citizenship to
the Formation of Environmental Behavior of
Coastal Communities
To analyze the influence between variables in this
study, data analysis was carried out through
descriptive statistical analysis assisted by the SPSS
Version 26 Windows program. The following is
presented a series of statistical test analysis to
determine the influence between variables.
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3.2. Validity Test

Validity testing is done to determine whether a
questionnaire is valid or not from each variable. The
validity test that has been carried out in this study is
shown in Table 4.

3.3. Reliability Test
This study must carry out a reliability test to

measure whether or not the questionnaire in the
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study is consistent in being used to measure the effect
of variable X and variable Y. Before reliability testing
is carried out, there must be a basis for decision
making, namely alpha of 0.60. Variables that are
considered reliable if the variable value is greater
than> 0.60 if it is smaller than the variable under study
cannot be said to be reliable because <0.60. The
results of the reliability test on this research variable
are in Table 5.

The results of the reliability test on the
environmental attitude variable, legal knowledge and
environmental education can be seen from the
Cronbach's alpha value> 0.60. These results prove
that all statements in the questionnaire are declared
reliable.

3.4. Normality Test

This normality test uses the Kolmogorof-Smirnov
Normality Test because the total number of samples is
more than 30, showing significance (p-value <0.05)
which can be seen in Table 6.

Based on Table 6, the environmental citizenship
variable shows a sig value of 0.000 <0.05, the Pro
Environmental Attitude variable shows a sig value of
0.000 <0.05, these results indicate that the data is not
normally distributed because it is less than the
significant level of 0.05. Furthermore, to find out
whether the data used is homogeneous or not, then do
the homogeneity test as the results are presented in
Table 7.

From the homogeneity test results presented in
the table above, it can be explained that the
significance value of Based on Mean is 0.00. because
the significance value <0.05, it can be concluded that
the data is not homogeneous.

The series of statistical test results above, which
include reliability, normality, and homogeneity tests,
can be seen as reliable and inhomogeneous and the
data collected is not normally distributed. Therefore,
the statistical test that can be performed is a non-
parametric test. So, the Spearman rank test was
chosen to see the contribution of Environmental
Citizenship to Pro Environmental Attitude of coastal
communities in Riau Province. The results of the
Spearman Rank test can be seen in Table 8.

From the Spearman Rank test results in Table 8, it
is known that the significance value or Sig. (2-tailed)
is 0.000. It is known that this value of 0.000 <0.05
means that there is a significant relationship between
the two variables, namely the Environmental
Citizenship variable and the Pro Environmental
Attitude variable. In addition, a correlation coefficient
of 0.989 was also obtained where this figure shows
the strength of the correlation between the two
variables in the range of 0.76 - 0.99 or in the very
strong category. So, it can be concluded that
Environmental Citizenship has a very strong influence
on the formation of Pro Environmental Attitude of the
community, especially coastal communities in Riau
Province.

Table 5. Variable Reliability Testing Results

Variabels Cronbach's Alpha
Environmental Citizenship 0.980
ProEnvironmental Attitude 0.980

Source: Primary Data, 2024

Table 6. Normality Test Results

Variables Description
Environmental Citizenship 0.000 Data Not Normally Distributed
Pro Environmental Attitude 0.000 Data Not Normally Distributed

Source: Primary Data, 2024

Table 7. Homogeneity Test Results

Test of Homogeneity of Variances

Levene Statistic dfl df2 Sig.

Environmental Citizenship & Based on Mean 221.825 1 384 .000
Pro Environmental Attitude Based on Median 139.256 1 384 .000
Based on Median and with adjusted df 139.256 1 525.622 .000

Based on trimmed mean 201.222 1 384 .000

Source: Primary Data, 2024

Tabel 8. Contribution of Environmental Citizenship to the Formation of Environmental Behavior of Coastal Communities

Correlations

Spearman's rho Environmental Pro Environmental
Citizenship Attitude
Environmental Correl.ation C(.)efficient 1.000 .989**
Citizenship Sig. (2-tailed) . .000
N 384 384
. Correlation Coefficient .989** 1.000
Pro Environmental . .
Attitude Sig. (2-tailed) .000 .
N 384 384

** Correlation is significant at the 0.01 level (2-tailed).
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3.5. Index and Sustainability Status of
Environmental Citizenship of Coastal
Communities in Riau Province

To analyze the index value and sustainability
status of environmental citizenship, researchers
compiled sustainability parameters from each
indicator by accommodating stakeholder
expectations and needs. The analysis of the index
value and sustainability of environmental citizenship
of coastal communities in Riau Province was analyzed
based on 4 (four) indicators, namely, (1) collective

action indicators; (2) public sphere indicators; (3)

individual action indicators; and (4) private sphere

indicators. The following presents the results of the
multidimensional scaling analysis of environmental
citizenship. The results of the multidimensional
analysis show that the index value and sustainability
status of environmental citizenship in coastal
communities in Riau Province are at 74.17. This value
is in the interval 50.01-75.00 with a fairly sustainable
category. This condition is certainly quite worrying in
terms of sustainability and needs to be a special
concern for stakeholders. Furthermore, the results of
the multi-dimensional analysis of the sustainability of
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environmental citizenship in coastal communities in
Riau Province are presented in Figure 3.

Furthermore, the sensitive attributes of each
environmental citizenship sustainability indicator
obtained from the Rap-Citizenship software-assisted
multidimensional scaling analysis are presented in
Table 9.

Based on the analysis results in Table 9, the index
and sustainability status of each indicator are
presented in Table 10.

3.6. Strategy Recommendations for Realizing
Environmental Citizenship in Actualizing
Pro-Environmental Behavior in Coastal
Communities

Based on the results of the scaling analysis, there
are 6 (eight) factors that determine the sustainability
of environmental citizenship in actualizing pro-
environmental behavior in coastal communities in

Riau Province. Furthermore, prospective analysis will

be carried out to see the most dominant factors which

will then formulate the right strategy to actualize it
with experts who researchers consider experts in
their fields. Further prospective analysis results are

presented in Figure 4.
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Figure 3. Level of Sustainability of Multidimensional Environmental Citizenship of Coastal Communities in Riau Province

Table 9. Sensitive Attributes Affecting the Sustainability Index in the Actualization of Environmental Citizenship of Coastal
Communities in Riau Province.

Indicators

Sensitive Attribute

Collective Action

Public Sphere

Individual Action

Private Sphere

NENPEDDREDbDE

Understanding of the community environment

Active citizen engagement

Protection of the rights of coastal communities

Involvement in decision-making

Environmental education is integrated into the school curriculum
Reduction of single-use plastic

Choosing eco-friendly products

Personal carbon footprint reduction

Source: Primary Data, 2024

Table 10. Index and Status of Multidimensional Environmental Citizenship Sustainability of Coastal Communities in Riau
Province

Indicators

Status

Collective Action
Public Sphere
Individual Action
Private Sphere

Quite Sustainable
Quite Sustainable
Quite Sustainable
Very Sustainable

Source: Primary Data, 2024
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Figure 5. Recommendations for Strategic Policy on Environmental Citizenship in Actualizing Pro-Environmental Attitude in
Coastal Communities in Riau Province

Figure 4 illustrates that based on the results of the
prospective analysis conducted, three factors have
been identified that significantly influence the
sustainability of environmental citizenship in
actualizing pro-environmental behavior among
coastal communities in Riau Province. The three
factors consist of one main determining factor for
success (input factors) and two
connecting/supporting factors for success (stakes
factors). The main determining factor is choosing
environmentally friendly products. The two
connecting factors are: (1) reducing personal carbon
footprint; and (2) reducing the use of single-use
plastics. Thus, these three factors serve as the basis for
formulating recommendations for strategies to realize
environmental citizenship in actualizing pro-
environmental behavior among coastal communities
in Riau Province. Recommendations for strategies
refer to the three dominant factors that have been
identified. This strategy recommendation is
formulated using expert judgment from specialists, as
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indicated in previous research conducted by
Primahardani et al. (2022), which states that strategic
policy recommendations can be made through expert
judgment after undergoing a series of holistic
analyses. Thus, from the three dominant factors
above, strategic policy recommendations for
environmental citizenship can be formulated to
actualize pro-environmental behavior among coastal
communities in Riau Province sustainably as follows
in Figure 5.

Based on a series of statistical tests conducted
earlier, there is a significant relationship between
environmental citizenship and pro-environmental
attitude, with a significance value of 0.000, which is
well below the threshold of 0.05. This indicates that
the increase in awareness and community
participation in environmental issues (environmental
citizenship) significantly contributes to their positive
attitudes  towards the  environment. (Pro
Environmental Attitude).
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A correlation coefficient of 0.989 indicates that this
relationship is very strong, falling within the category
0f 0.76-00.99. The results of this analysis highlight the
importance of education and effective environmental
campaigns to raise public awareness, especially in the
coastal areas of Riau Province. By understanding that
pro-environmental attitudes can be influenced by the
level of community involvement in environmental
issues, efforts to enhance environmental citizenship
can become a Kkey strategy in environmental
preservation. This also highlights the need for
collaboration between the government, NGOs, and the
community to create a more sustainable environment.

Previous research, such as that conducted by Koh
et al. (2023) and Zhao & Huangfu (2023), shows that
individuals who are more engaged in environmental
activities tend to have a more positive attitude
towards environmental conservation. This is in line
with other research findings that show that increased
awareness and community participation in
environmental issues significantly contribute to their
positive attitudes. (Todaro et al., 2023; Obradovic et
al,, 2023; Udoh & Willard, 2023). In other words, the
higher the level of individual involvement in activities
related to the environment, the greater the likelihood
that they will develop attitudes that support
environmental preservation. (Shah & Asghar, 2024).

In addition, research by Ma et al (2023)
emphasizes the importance of environmental
education in shaping pro-environmental attitudes.
The results of this analysis highlight the need for
effective education and environmental campaigns to
raise public awareness, especially in the coastal areas
of Riau Province. Good environmental education can
provide the necessary information to understand
environmental issues and encourage individuals to
participate in activities that support sustainability.
(Zarate et al., 2023; Ramirez et al,, 2023; Mohammadi
et al, 2023). This indicates that efforts to enhance
environmental citizenship can be a key strategy in
environmental preservation. (Srisathan et al., 2024).

Furthermore, research by Sockhill et al (2022)
identified that pro-environmental attitudes are
influenced not only by knowledge but also by social
norms and individual values. The results of this
analysis indicate that to create a more sustainable
environment, synergy among various parties is
necessary. (Esposito etal., 2023). The government can
play a role in creating policies that support
community involvement, while NGOs can assist in the
implementation of educational programs and
environmental campaigns. (Buijs et al, 2024; Xia,
2024).

In addition, research by Soopramanien et al.
(2023) shows that involvement in environmental
activities can enhance an individual's sense of
responsibility towards the environment. This is in line
with the findings in this document, which indicate that
an increase in environmental citizenship can influence
pro-environmental  attitudes. By  increasing
community engagement, it is hoped that a greater
624

sense  of responsibility for environmental
preservation will emerge (Aytekin et al, 2023;
Patwary, 2023).

Overall, the results of this analysis not only provide
empirical evidence of the relationship between
environmental citizenship and pro-environmental
attitudes but also support the findings of previous
research. By understanding that pro-environmental
attitudes can be influenced by the level of community
involvement in environmental issues, we can
formulate more effective strategies to enhance
awareness and participation among the public.
Therefore, it is important for all parties to work
together in creating a more sustainable environment,
with a focus on education, environmental campaigns,
and collaboration between the government, NGOs,
and the community.

The issue of environmental sustainability is
becoming increasingly urgent in various parts of the
world, including Indonesia, particularly in the coastal
areas of Riau Province. Coastal areas play a crucial
role in maintaining ecosystem balance and providing
essential resources for communities. However, the
challenges faced by coastal communities in
maintaining the sustainability of their environment
are not as easy as one might expect. The results of the
multidimensional  analysis of environmental
citizenship in the coastal communities of Riau
Province indicate that the sustainability index value is
74.17. This result places the sustainability status in
the "sufficiently sustainable" category, meaning that
although efforts have been made to protect the
environment, there are still many areas that need
improvement.

Understanding the community environment is the
main foundation for developing strong environmental
citizenship. (Hernandez & Hernandez, 2024; Ryan et
al, 2023). Knowledge about the importance of
preserving ecosystems, the negative impacts of
human activities on the environment, and ways to
minimize environmental damage should be instilled
from an early age. (Yerokhin et al., 2024). This lack of
understanding can lead to indifference towards the
environment and destructive behavior. (Chen &
McChreary, 2024; Sharma et al., 2023). Therefore,
effective environmental education, both formal and
informal, needs to be improved. (Cheang et al., 2024;
Gray etal., 2023).

Active citizen engagement in environmental issues
is an important indicator in measuring the success of
environmental citizenship (Bellanca et al, 2023).
Community participation in environmental activities,
such as beach clean-ups, reforestation, or campaigns
to reduce plastic waste, reflects their level of
awareness and commitment to the environment
(Turnbull et al., 2020). This low level of engagement
can be a major barrier in efforts to enhance
environmental sustainability (Agyekum et al., 2023;
Cao & Solang, 2023). The rights of coastal
communities, especially those related to access and
use of natural resources, must be protected (Medina,
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2023; Teniwut et al., 2023; Gamarra et al., 2023). This
protection includes the right to a clean and healthy
environment, as well as the right to participate in
decision-making related to environmental policies
that affect them (Preston, 2024; Al Hammouri et al.,
2023). If these rights are not protected, coastal
communities could become victims of harmful
environmental exploitation. (Faseyi et al.,, 2023).

The involvement of coastal communities in the
decision-making process related to environmental
policies is very important (Evans et al.,, 2023). Active
participation in decision-making not only gives them
a voice but also ensures that the policies adopted
reflect their needs and concerns (Ullibari et al.,, 2022;
Mouter et al, 2021). This involvement can also
enhance the sense of ownership towards the
environmental programs being implemented, which
in turn will increase the effectiveness of those
program (Zikargae et al.,, 2022).

In addition, integrating environmental education
into the school curriculum is a strategic step to shape
a generation that is more caring towards the
environment (Ni et al., 2024; Alkaher & Carmi, 2024).
Formal education that focuses on the environment
will help students understand the importance of
preserving the environment from an early age, such as
not littering plastic waste carelessly (Anokye et al,
2024; Nguyen et al, 2023). This will create a
generation that has a high environmental awareness
and is ready to actively engage in sustainability
efforts.

Single-use plastic has become one of the biggest
challenges in the effort to maintain environmental
sustainability (Liu C & Liu C, 2023; Mathew et al,,
2023; Pathak et al,, 2023). Plastic waste that is difficult
to decompose significantly contributes to marine
pollution and the destruction of coastal ecosystems
(Dey et al., 2024; Kibria et al,, 2023; Kowsari et al,,
2023; Gondal et al., 2023). Efforts to reduce the use of
single-use plastics should be a primary focus in
environmental campaigns (Oludoye et al, 2024;
Ahmadi et al,, 2024; Abrokwah et al,, 2024; Rabiu &
Jeager, 2024). Education about the negative impacts of
plastic and the promotion of environmentally friendly
alternatives, such as the use of reusable shopping
bags, are steps that need to be reinforced (Uehara et
al,, 2023; Muposhi et al,, 2022).

Everyday product choices also affect the level of
environmental sustainability (Shah et al, 2024;
Wollmar et al,, 2024; Makowska et al,, 2024). The
community needs to be encouraged to choose
environmentally friendly products that are produced
with consideration for their impact on the
environment (Yue et al, 2020). Campaigns that
encourage consumers to be more critical of their
product choices can contribute to the overall
reduction of environmental impact, including
individual carbon footprints (Sheng et al., 2023; Righi
etal, 2023; Hartmann et al,, 2023; Liu et al., 2022).

An individual's carbon footprint is the total
amount of carbon emissions produced by a person's
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daily activities (Naderipour et al,, 2021). Reducing
one's personal carbon footprint, such as by decreasing
the use of motor vehicles, saving electricity, or
reducing meat consumption, is an important step in
sustainability efforts (Lv & Shang, 2023; Ahmed et al,,
2023; Ridhosari & Rahman, 2020). Awareness of the
importance of reducing carbon footprints must be
instilled in every individual as part of their
responsibility towards the environment.
In facing this concerning sustainability situation,
stakeholders need to take more strategic and
coordinated actions. The government must
strengthen regulations and policies that support
environmental sustainability in coastal areas,
including the protection of the rights of coastal

communities. Educational institutions need to
strengthen integrated environmental education
programs within the curriculum. Meanwhile,

environmental organizations and civil society can play
an active role in raising awareness and encouraging
community involvement in sustainability efforts.

In addition, collaboration among various parties is
needed to strengthen existing programs and develop
new, more effective initiatives. Stakeholders also need
to conduct regular evaluations to assess the progress
that has been made and adjust if necessary. With
strong commitment and cooperation, the
sustainability conditions in the coastal areas of Riau
Province can be improved, allowing the community
and the environment to continue to develop
harmoniously.

The sustainability of environmental citizenship in
the coastal communities of Riau Province, which falls
into the sustainable category, indicates significant
challenges that must be addressed promptly. By
focusing on enhancing environmental understanding,
active citizen engagement, protecting the rights of
coastal communities, environmental education, and
reducing plastic use and carbon footprints,
sustainability status can be improved. Therefore,
strategic and collaborative measures from all
stakeholders are essential to ensure that
environmental sustainability in the coastal areas of
Riau can be achieved and maintained for a better
future.

Figure 5 presents a recommended strategy to
improve environmental citizenship and pro-
environmental behaviour among coastal communities
in Riau Province. The strategy consists of three main
components that support each other: green product
selection, reduction of personal carbon footprint, and
reduction of single-use plastics.

Firstly, green product selection serves as a key
determinant in encouraging communities to shift to
more sustainable choices. To support this, an
integrated environmental education programme can
be implemented, which includes workshops and
seminars that educate the public on the benefits of
products that are not only safe for the environment
but also support public health. Education on how to
read sustainable product labels and understand the
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impact of everyday consumption choices is crucial to
raising consumer awareness.

Secondly, the reduction of personal carbon
footprints can be achieved through programmes that
encourage people to adopt more sustainable lifestyles.
This includes the promotion of using public transport,
cycling or walking as greener alternatives. The
programme can also include training on energy
efficiency in households, such as the use of energy-
efficient appliances and simple energy-saving
practices. By providing the necessary information and
tools, people can more easily reduce their energy
consumption and carbon emissions.

Third, reducing the use of single-use plastics
should be a major focus in this strategy. Campaigns to
replace single-use plastics with more environmentally
friendly alternatives, such as cloth bags and reusable
food containers, can be conducted. In addition, beach
clean-up activities and better waste management can
also raise awareness of the negative impacts of
plastics on marine ecosystems.

This  integrated environmental education
programme, and campaign is designed to create deep
awareness and sustainable behaviour change. The
programme will involve various methods, including
direct outreach, social media, and collaboration with
local schools to reach the younger generation. By
involving children in activities such as tree planting
and beach clean-ups, they can learn about the
importance of protecting the environment from an
early age.

Through this integrated and participatory
approach, it is hoped that coastal communities in Riau
can develop stronger and more sustainable pro-
environmental behaviours. By raising awareness and
encouraging action, this programme will not only have
a positive impact on coastal ecosystems but also
improve the overall quality of life for the community.

By emphasizing the importance of community-
based approaches in fostering pro-environmental
behavior, this article provides new insights into
environmental citizenship among coastal
communities in Riau Province, Indonesia. This
research adds to and expands our knowledge of how
social and cultural factors influence environmental
awareness and action in current literature.

Research conducted Cvetkovi¢ et al (2024) shows
that individual environmental awareness is often
influenced by formal education and available
information. However, this study shows that in the
context of coastal communities, where local traditions
and values are highly influential, a more holistic and
participatory approach is needed. By involving
communities in decision-making and planning
processes, this article highlights that success in
promoting pro-environmental behaviour depends not
only on knowledge, but also on active engagement and
recognition of local values.

Furthermore, the identification of three key
factors - green product choice, personal carbon
footprint reduction, and single-use plastic reduction -
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provides a concrete framework for policy
intervention. The recommendations for community-
based environmental education programmes and
integrated campaigns are not only relevant for Riau
Province but can also be applied in other regions with
similar contexts. This shows that approaches tailored
to local needs can increase the effectiveness of
environmental programmes.

As such, this article not only adds to the existing
literature, but also provides practical guidance for
policy makers and practitioners in designing more
effective programmes to improve environmental
citizenship in coastal communities. This research
paves the way for further studies that can explore the
relationship between local culture and pro-
environmental behaviour in various contexts.

4. CONCLUSION

The sustainability of environmental citizenship
for coastal communities, particularly in Riau Province,
is still very concerning. This condition is reflected in
the sustainability status, which still falls into the
category of fairly sustainable, or, in other words, it
requires serious attention from stakeholders for the
sustainability of the coastal area. The formulation of
policy = recommendations is  necessary to
accommodate  sustainability =~ parameters in
accordance with coastal communities' expectations.
Through a holistic analysis approach, reinforced by
expert judgment, the policy strategy in the form of an
environmental education and campaign program
becomes a suitable recommendation to address this
issue and, of course, supports the SDGs in the field of
environmental conservation.

This research can be strengthened by pointing
out further research opportunities on the influence of
social and cultural factors on environmental
citizenship. These factors include local traditions,
social norms, and long-term studies to understand
changes in coastal communities' behaviour towards
the environment. In addition, there are several
concrete actions that can be taken to implement this
policy. These include incorporating environmental
education into the school curriculum, conducting
campaigns to reduce single-use plastics by offering
more  environmentally friendly  alternatives,
increasing public participation through workshops
and forums, and working with NGOs, the private
sector, and the government to support sustainability.
It is hoped that these strategies can encourage
sustainable pro-environmental attitudes and form the
basis of evidence-based future policies.

ACKNOWLEDGMENTS

The author expresses gratitude to the Dean of the Faculty of
Teacher Training and Education at Riau University for
providing the opportunity to receive research funding
through the DIPA FKIP Riau University for the year 2024.
The author also extends thanks to all parties involved in this
research, especially the coastal communities spread across

© 2025, Program Studi llmu Lingkungan Sekolah Pascasarjana UNDIP



Primahardani, [. dan Erlinda, S. (2025). Environmental Citizenship: A Holistic Strategy to Realize Pro-Environmental Attitude Sustainability for
Coastal Communities. Jurnal Ilmu Lingkungan, 23(3), 616-631, doi:10.14710/jil.23.3.616-631

the Riau Province, who have actively participated, enabling
the completion of this study.

REFERENCES

Abrokwah, S., Akuoko, I. S. G., Akwetey, M. F. A, Olendo, M. L,
Kershaw, P, & Aheto, D. W. (2024). Achieving
sustainable source reduction of marine litter for
ocean conservation in West Africa: Insights from
single-use plastic consumers in Liberia. Marine
Policy, 159, 105937.
https://doi.org/10.1016 /j.marpol.2023.105937

Agyekum, A. K, Fugar, F. D. K, Agyekum, K, Akomea-
Frimpong, 1, & Pittri, H. (2023). Barriers to
stakeholder engagement in sustainable
procurement of public works. Engineering,
Construction and Architectural Management, 30(9),
3840-3857. https://doi.org/10.1108 /ECAM-08-
2021-0746

Ahmad-Kamil, E. I,, Zakaria, S. Z. S., Othman, M., Chen, F. L., &
Deraman, M. Y. (2024). Enabling marine
conservation through education: Insights from the
Malaysian Nature Society. Journal of Cleaner
Production, 435, 140554,
https://doi.org/10.1016/j.jclepro.2024.140554

Ahmadi, L., Shadbahr, ]., Shim, G. W., & Hawco, M. (2024).
Review of the global evolution of regulations on
single-use plastics and lessons drawn for Canada.
Waste Management & Research, 42(4), 308-320.
https://doi.org/10.1177/0734242X231184451

Ahmed, A. A, Nazzal, M. A, Darras, B. M., & Deiab, . M.
(2023). Global warming potential, water footprint,
and energy demand of shared autonomous electric
vehicles incorporating circular economy practices.
Sustainable Production and Consumption, 36, 449-
462. https://doi.org/10.1016/j.spc.2023.02.001

Al-Hammouri, A., Al-Billeh, T., & Alkhseilat, A. (2023). The
Extent of Constitutionalizing the Environmental
Rights as One of the Anchors to Keep a Healthy, Clean
Environment: A Difficult Balance between the
International Agreements and the Jordanian
Constitution's Restrictions. Journal of Environmental
Management & Tourism, 14(1), 89-97.
https://www.ceeol.com/search/article-
detail?id=1131678

Alam, M. (2023). Activists’ heterodoxic beliefs in fostering
urban environmental education in Indonesia. Local
Development &  Society,  4(1), 128-145.
https://doi.org/10.1080/26883597.2022.2058887

Alkaher, I, & Carmi, N. (2024). Population growth as the
elephant in the room: teachers’ perspectives and
willingness to incorporate a controversial
environmental sustainability issue in their teaching.
Environmental Education Research, 30(9), 1432-
1459.
https://doi.org/10.1080/13504622.2023.2296358

Almar, R, Stieglitz, T., Addo, K.A. et al. Coastal Zone Changes
in West Africa: Challenges and Opportunities for
Satellite Earth Observations. Surv Geophys 44, 249-
275 (2023). https://doi.org/10.1007/s10712-022-
09721-4

Anokye, K., Mohammed, A. S, Agyemang, P, Agya, B. A,
Amuah, E. E. Y, & Sodoke, S. (2024). Understanding
the perception and awareness of senior high school
teachers on the environmental impacts of plastic
waste: Implications for sustainable waste education
and management. Social Sciences & Humanities Open,

© 2025, Program Studi llmu Lingkungan Sekolah Pascasarjana UNDIP

10, 100999.
https://doi.org/10.1016/j.ssah0.2024.100999

Aytekin, A, Keles, H., Usluy, F., Keles, A., Yayla, O., Tarinc, A, &

Ergun, G. S. (2023). The effect of responsible tourism
perception on place attachment and support for
sustainable tourism development: The moderator
role of environmental awareness. Sustainability,
15(7), 5865. https://doi.org/10.3390/su15075865

Bellanca, N., Gherardini, A., Maltagliati, M., & Pessina, G. L.
(2023). Civicness, social relations and
environmental behaviour: a new kaleidoscope of
social capital in Italy. South European Society and
Politics, 28(3), 259-284.
https://doi.org/10.1080/13608746.2024.2343498

Berti Suman, A, & Alblas, E. (2023). Exploring Citizen
Science over Time: Sensing, Technology and the Law.
Sustainability, 15(5), 4496.
https://doi.org/10.3390/su15054496

Brennan, M. E.,, & Madden, D. L. (2023). The evolving call to
action for including climate change and
environmental sustainability themes in health
professional education: a scoping review. The
Journal of Climate Change and Health, 9, 100200.
https://doi.org/10.1016/j.joclim.2022.100200

Buijs, A. E., de Koning, S., Mattijssen, T. J., Smeding, I. W,
Smits, M. ]., & Steins, N. A. (2024). Civil society for
sustainable change: strategies of NGOs and active
citizens to contribute to sustainability transitions.
Journal of Environmental Planning and Management,
67(12), 2863-2884.
https://doi.org/10.1080/09640568.2023.2205571

Cao, J., & Solangi, Y. A. (2023). Analyzing and prioritizing the
barriers and solutions of sustainable agriculture for
promoting sustainable development goals in China.
Sustainability, 15(10), 8317.
https://doi.org/10.3390/su15108317

Cvetkovi¢, V. M,, Sudar, S, Ivanov, A, Luki¢, T., & Grozdanic,
G. (2024). Exploring environmental awareness,
knowledge, and safety: A comparative study among
students in Montenegro and North Macedonia. Open
Geosciences, 16(1), 20220669.
https://doi.org/10.1515/ge0-2022-0669

Cheang, C. C, Lee, ]. C. K, Yip, E. S. K, & Tsang, E. P. K. (2024).
An Account of Environmental Education in Hong
Kong: The Role of Non-Formal and Informal
Education. In The Routledge International Handbook
of Life and Values Education in Asia (pp. 489-498).
Routledge.
https://doi.org/10.4324 /9781003352471

Chen, Y, & McCreary, A. (2024). The impacts of
environmental education on homeschoolers’
attitudes toward nature. Journal of Adventure
Education  and  Outdoor  Learning, 1-16.
https://doi.org/10.1080/14729679.2024.2372395

Cooper, C., Cunningham, N., & Bracken, L. J. (2023).
Exploring different framings of nature-based
solutions with respect to governance, and citizen
participation, beneficiaries, and quality of life
outcomes. Environmental Science & Policy, 150,
103592.
https://doi.org/10.1016/j.envsci.2023.103592

Dey, S., Veerendra, G. T. N., Babu, P. A, Manoj, A. P, &
Nagarjuna, K. (2024). Degradation of plastics waste
and its effects on biological ecosystems: A scientific
analysis and comprehensive review. Biomedical
Materials & Devices, 2(1), 70-112.
https://doi.org/10.1007 /s44174-023-00085-w

627


https://doi.org/10.1016/j.marpol.2023.105937
https://doi.org/10.1108/ECAM-08-2021-0746
https://doi.org/10.1108/ECAM-08-2021-0746
https://doi.org/10.1016/j.jclepro.2024.140554
https://doi.org/10.1177/0734242X231184451
https://doi.org/10.1016/j.spc.2023.02.001
https://www.ceeol.com/search/article-detail?id=1131678
https://www.ceeol.com/search/article-detail?id=1131678
https://doi.org/10.1080/26883597.2022.2058887
https://doi.org/10.1080/13504622.2023.2296358
https://doi.org/10.1007/s10712-022-09721-4
https://doi.org/10.1007/s10712-022-09721-4
https://doi.org/10.1016/j.ssaho.2024.100999
https://doi.org/10.3390/su15075865
https://doi.org/10.1080/13608746.2024.2343498
https://doi.org/10.3390/su15054496
https://doi.org/10.1016/j.joclim.2022.100200
https://doi.org/10.1080/09640568.2023.2205571
https://doi.org/10.3390/su15108317
https://doi.org/10.1515/geo-2022-0669
https://doi.org/10.4324/9781003352471
https://doi.org/10.1080/14729679.2024.2372395
https://doi.org/10.1016/j.envsci.2023.103592
https://doi.org/10.1007/s44174-023-00085-w

Jurnal llmu Lingkungan (2025), 23 (3): 616-631, ISSN 1829-8907

Dixon, 0., Gammal, J., Clark, D., Ellis, . I, & Pilditch, C. A.
(2023). Estimating Effects of Sea Level Rise on
Benthic Biodiversity and Ecosystem Functioning in a
Large Meso-Tidal Coastal Lagoon. Biology, 12(1),
105. https://doi.org/10.3390/biology12010105

Esposito De Vita, G., Visconti, C.,, Ganbat, G., & Rigillo, M.
(2023). A Collaborative Approach for Triggering
Environmental Awareness: The 3Rs for Sustainable
Use of Natural Resources in Ulaanbaatar (3R4UB).
Sustainability, 15(18), 13846.
https://doi.org/10.3390/su151813846

Evans, L. S, Buchan, P. M,, Fortnam, M., Honig, M., & Heaps,
L. (2023). Putting coastal communities at the center
of a sustainable blue economy: A review of risks,
opportunities, and strategies. Frontiers in Political
Science, 4, 1032204.
https://doi.org/10.3389/fp0s.2022.1032204

Fang, H., Zhang, F., Xiao, Q., & Lin, C. (2023). New Policy
Research on Education Development and Global
Citizenship in a Sustainable Environment.
Sustainability, 15(6), 4736.
https://doi.org/10.3390/su15064736

Faseyi, C. A, Miyittah, M. K., & Yafetto, L. (2023). Assessment
of environmental degradation in two coastal
communities of Ghana using Driver Pressure State
Impact Response (DPSIR) framework. journal of
Environmental Management, 342, 118224.
https://doi.org/10.1016/j.jenvman.2023.118224

Frankel-Goldwater, L. (2022). Social Responsibility and the
World of Nature: an interdisciplinary environmental
studies course for inspiring whole system thinking
and environmental citizenship. Journal of
Environmental Studies and Sciences, 12(1), 114-132.
https://doi.org/10.1007/s13412-021-00720-2

Gamarra, N. C, Costa, A. C. L., Ferreira, M. A. C,, Diele-Viegas,
L. M, Santos, A. P. 0., Ladle, R.]., ... & Campos-Silva, ].
V. (2023). The contribution of fishing to human well-
being in Brazilian coastal communities. Marine
Policy, 150, 105521.
https://doi.org/10.1016/j.marpol.2023.105521

Gray, K. M, Blanchard, M. R, & LePrevost, C. E. (2023).
Educator beliefs and organizational constraints:
Factors that influence informal education about fish
consumption advisories in a southeastern US state.
Sustainable environment, 9(1), 2259716.
https://doi.org/10.1080/27658511.2023.2259716

Hadjichambis, A. C. (2022). European Green Deal and

Environmental Citizenship: Two Interrelated
Concepts. Environmental Sciences Proceedings,
14(1), 3.
https://doi.org/10.3390/environsciproc20220140
03

Hadjichambis, A., Paraskeva-Hadjichambi, D., Georgiou, Y., &
Adamou, A. (2023). How can we transform citizens
into ‘environmental agents of change'? Towards the
citizen science for environmental citizenship
(CS4EC) theoretical framework based on a meta-
synthesis approach. International Journal of Science
Education, Part B, 1-21.
https://doi.org/10.1080/21548455.2023.2199129

Hartmann, P., Marcos, A., Castro, J., & Apaolaza, V. (2023).
Perspectives: Advertising and climate change-Part
of the problem or part of the solution?. International
Journal  of  Advertising, 42(2), 430-457.
https://doi.org/10.1080/02650487.2022.2140963

Hernidndez Guzman, D., & Hernandez Garcia de Velazco, ].
(2024). Global Citizenship: Towards a Concept for

628

Participatory Environmental Protection. Global
Society, 1-28.
https://doi.org/10.1080/13600826.2023.2284150

Kibria, M. G., Masuk, N. L, Safayet, R.,, Nguyen, H. Q. &
Mourshed, M. (2023). Plastic waste: challenges and
opportunities to mitigate pollution and effective
management. International Journal of Environmental
Research, 17(1), 20.
https://doi.org/10.1007 /s41742-023-00507-z

Koh, L. Y., Wy, M,, Wang, X,, & Yuen, K. F. (2023). Willingness
to participate in virtual reality technologies: Public
adoption and policy perspectives for marine
conservation. Journal of Environmental Management,
334, 117480.
https://doi.org/10.1016/j.jenvman.2023.117480

Kowsari, E., Ramakrishna, S., Gheibi, M., & Chinnappan, A.
(2023). Marine plastics, circular economy, and
artificial intelligence: A comprehensive review of
challenges, solutions, and policies. journal of
Environmental =~ Management, 345, 118591.
https://doi.org/10.1016/j.jenvman.2023.118591

Liu, C, & Liu, C. (2023). Exploring plastic-management
policy in China: Status, challenges and policy
insights. Sustainability, 15(11), 9087.
https://doi.org/10.3390/su15119087

Liu, P., Segovia, M., Tse, E. C. Y, & Nayga, R. M. (2022).
Become an environmentally responsible customer
by choosing low-carbon footprint products at
restaurants: Integrating the elaboration likelihood
model (ELM) and the theory of planned behavior
(TPB). Jjournal of Hospitality and Tourism
Management, 52, 346-355.
https://doi.org/10.1016/j.jhtm.2022.07.021

Lv, Z, & Shang, W. (2023). Impacts of intelligent
transportation systems on energy conservation and
emission reduction of transport systems: A
comprehensive review. Green Technologies and
Sustainability, 1(1), 100002.
https://doi.org/10.1016/j.grets.2022.100002

Ma, L, Shahbaz, P, Hagq, S. U., & Boz, I. (2023). Exploring the
moderating role of environmental education in
promoting a clean environment. Sustainability,
15(10), 8127.
https://doi.org/10.3390/su15108127

Makowska, M., Boguszewski, R., & Hrehorowicz, A. (2024).
Generational Differences in Food Choices and
Consumer Behaviors in the Context of Sustainable
Development. Foods, 13(4), 521.
https://doi.org/10.3390/foods13040521

Malakar, K. D., Kumar, M., Anand, S., & Kuzur, G. (2023).
Dimensions of the Socio-Ecological Subsystems. In
Climate Change and Socio-Ecological
Transformation: Vulnerability and Sustainability (pp.
117-147). Singapore: Springer Nature Singapore.
https://doi.org/10.1007/978-981-99-4390-6 3

Marin-Gonzalez, F., Moganadas, S. R., Paredes-Chacin, A. |,
Yeo, S. F., & Subramaniam, S. (2022). Sustainable
local development: consolidated framework for
cross-sectoral cooperation via a systematic
approach. Sustainability, 14(11), 6601.
https://doi.org/10.3390/su14116601

Mathew, A, Isbanner, S., Xi, Y., Rundle-Thiele, S., David, P., Li,
G., & Lee, D. (2023). A systematic literature review of
voluntary behaviour change approaches in single
use plastic reduction. journal of Environmental
Management, 336, 117582.
https://doi.org/10.1016/j.jenvman.2023.117582

© 2025, Program Studi llmu Lingkungan Sekolah Pascasarjana UNDIP


https://doi.org/10.3390/biology12010105
https://doi.org/10.3390/su151813846
https://doi.org/10.3389/fpos.2022.1032204
https://doi.org/10.3390/su15064736
https://doi.org/10.1016/j.jenvman.2023.118224
https://doi.org/10.1007/s13412-021-00720-2
https://doi.org/10.1016/j.marpol.2023.105521
https://doi.org/10.1080/27658511.2023.2259716
https://doi.org/10.3390/environsciproc2022014003
https://doi.org/10.3390/environsciproc2022014003
https://doi.org/10.1080/21548455.2023.2199129
https://doi.org/10.1080/02650487.2022.2140963
https://doi.org/10.1080/13600826.2023.2284150
https://doi.org/10.1007/s41742-023-00507-z
https://doi.org/10.1016/j.jenvman.2023.117480
https://doi.org/10.1016/j.jenvman.2023.118591
https://doi.org/10.3390/su15119087
https://doi.org/10.1016/j.jhtm.2022.07.021
https://doi.org/10.1016/j.grets.2022.100002
https://doi.org/10.3390/su15108127
https://doi.org/10.3390/foods13040521
https://doi.org/10.1007/978-981-99-4390-6_3
https://doi.org/10.3390/su14116601
https://doi.org/10.1016/j.jenvman.2023.117582

Primahardani, [. dan Erlinda, S. (2025). Environmental Citizenship: A Holistic Strategy to Realize Pro-Environmental Attitude Sustainability for
Coastal Communities. Jurnal Ilmu Lingkungan, 23(3), 616-631, doi:10.14710/jil.23.3.616-631

Medina, C. P. (2023). Blue Economy, a New Threat for the
Rights of Coastal Communities. Development, 66(1),
123-126. https://doi.org/10.1057 /s41301-023-
00376-1

Mevono Mvogo, D. (2023). Public Participation in
International Climate Change Law: Analysis of the
Impacts of Uncertainty Related to Climate Response
Measures on the Public. jus Cogens, 1-17.
https://doi.org/10.1007 /s42439-023-00086-9

Mohammadi, Y., Monavvarifard, F., Salehi, L., Movahedi, R.,
Karimi, S., & Liobikiené, G. (2023). Explaining the
sustainability = of universities through the
contribution of students’ pro-environmental
behavior and the management system.
Sustainability, 15(2), 1562.
https://doi.org/10.3390/su15021562

Mouter, N., Shortall, R. M., Spruit, S. L., & Itten, A. V. (2021).
Including young people, cutting time and producing
useful outcomes: Participatory Value Evaluation as a
new practice of public participation in the Dutch
energy transition. Energy Research & Social Science,
75, 101965.
https://doi.org/10.1016/j.erss.2021.101965

Muposhi, A, Mpinganjira, M., & Wait, M. (2022).
Considerations, benefits and unintended
consequences of banning plastic shopping bags for
environmental  sustainability: A systematic
literature review. Waste Management & Research,
40(3), 248-261.
https://doi.org/10.1177/0734242X211003965

Mushtaq, B., Bandh, S. A, Shafi, S., Mushtaq, B.,, Bandh, S. A,
& Shafi, S. (2020). Environmental Education and
Environmental Impact Assessment. Environmental
Management: Environmental Issues, Awareness and
Abatement, 95-148. https://doi.org/10.1007/978-
981-15-3813-1 3

Naderipour, A., Abdul-Malek, Z., Arshad, R. N., Kamyab, H.,
Chelliapan, S., Ashokkumar, V., & Tavalaei, ]. (2021).
Assessment of carbon footprint from transportation,
electricity, water, and waste generation: towards
utilisation of renewable energy sources. Clean
Technologies and Environmental Policy, 23, 183-201.
https://doi.org/10.1007/s10098-020-02017-4

Navickiene, 0. Valackiené, A. Cintikaite, R, & Meidute-
Kavaliauskiene, I. (2023). A Theoretical Model of the
Development of Public Citizenship in a Sustainable
Environment: Case of Lithuania. Sustainability,
15(4), 3469. https://doi.org/10.3390/su15043469

Nguyen, A. T., Nguyen, N., Phung, P., & Yén-Khanh, N. (2023).
Residents’ waste management practices in a
developing country: a social practice theory analysis.
Environmental Challenges, 13, 100770.
https://doi.org/10.1016/j.envc.2023.100770

Ni, L., Fayaz Ahmad, S., Alsanie, G., Lan, N,, Irshad, M., Bin
Saeed, R. H,, ... & Khan, Y. (2024). Investigating the
role of green curriculum in shaping pro-
environmental behaviors and environmental values
orientation for sustainability. International Journal
of  Sustainability in Higher  Education.
https://doi.org/10.1108/1]SHE-05-2023-0207

NKkaizirwa, J. P., Nsanganwimana, F., & Aurah, C. M. (2021).
Reexamining the  Measurement of  Pro-
Environmental Attitudes and Behaviors to Promote
Sustainable Development: A Systematic Review.
Eurasia Journal of Mathematics, Science and
Technology Education, 17(9).
https://doi.org/10.29333 /ejmste/11138

© 2025, Program Studi llmu Lingkungan Sekolah Pascasarjana UNDIP

Obradovi¢, S, Stojanovi¢, V., & Mili¢, D. (2023). The
importance of understanding local community
attitudes and perceptions regarding nature
conservation. Wetlands, 43(1), 2.
https://doi.org/10.1007/s13157-022-01652-5

Oe, H., Yamaoka, Y., & Ochiai, H. (2022). A qualitative
assessment of community learning initiatives for
environmental awareness and behaviour change:
Applying UNESCO education for sustainable
development (ESD) framework. International
Journal of Environmental Research and Public Health,
19(6), 3528.
https://doi.org/10.3390/ijerph19063528

Oludoye, O. O. Supakata, N. Srithongouthai, S,
Kanokkantapong, V., Van den Broucke, S., Ogunyebi,
L., & Lubell, M. (2024). Pro-environmental behavior
regarding single-use plastics reduction in urban-
rural communities of Thailand: Implication for
public policy. Scientific Reports, 14(1), 4713.
https://doi.org/10.1038/s41598-024-55192-5

Owusu, V., & Andriesse, E. (2023). Local differentiation and
adaptation to Climate change in Coastal Ghana.
Geographical Review, 113(3), 337-358.
https://doi.org/10.1080/00167428.2021.2023530

Ozsahin, E., Ozdes, M., Ozturk, M., & Yang, D. (2023). Coastal
Vulnerability Assessment of Thrace Peninsula:
Implications for Climate Change and Sea Level Rise.
Remote Sensing, 15(23), 5592.
https://doi.org/10.3390/rs15235592

Pathak, P., Sharma, S., & Ramakrishna, S. (2023). Circular
transformation in plastic management lessens the
carbon footprint of the plastic industry. Materials
Today Sustainability, 22, 100365.
https://doi.org/10.1016/j.mtsust.2023.100365

Patwary, A. K. (2023). Examining environmentally
responsible behaviour, environmental beliefs and
conservation commitment of tourists: a path
towards responsible consumption and production in
tourism. Environmental Science and Pollution
Research, 30(3), 5815-5824.
https://doi.org/10.1007/s11356-022-22577-w

Pazoto, C. E, Duarte, M. R, & Silva, E. P. (2023). Ocean
literacy in Brazilian formal education: A tool for
participative coastal management. Australian
Journal of Environmental Education, 39(4), 507-521.
https://doi.org/10.1017 /aee.2023.12

Preston, B. J. (2024). The right to a clean, healthy and
sustainable environment: how to make it
operational and effective. Journal of Energy &
Natural Resources Law, 42(1), 27-49.
https://doi.org/10.1080/02646811.2023.2165310

Primahardani, 1, Mulyadi, A, Syahza, A, & Restuhadi, F.
(2022). Sustainability Strategy for Industrial
Plantation Forest Management in Riau Province,
Indonesia. International Journal of Sustainable
Development & Planning, 17(2).
https://doi.org/10.18280/ijsdp.170205

Rabiu, M. K, & Jaeger-Erben, M. (2024). Reducing single-use
plastic in everyday social practices: Insights from a
living lab experiment. Resources, Conservation and
Recycling, 200, 107303.
https://doi.org/10.1016/j.resconrec.2023.107303

Ramirez Suarez, V. Acosta-Castellanos, P. M., Castro
Ortegon, Y. A, & Queiruga-Dios, A. (2023). Current
State of Environmental Education and Education for
Sustainable Development in Primary and Secondary
(K-12) Schools in Boyaca, Colombia. Sustainability,

629


https://doi.org/10.1057/s41301-023-00376-1
https://doi.org/10.1057/s41301-023-00376-1
https://doi.org/10.1007/s42439-023-00086-9
https://doi.org/10.3390/su15021562
https://doi.org/10.1016/j.erss.2021.101965
https://doi.org/10.1177/0734242X211003965
https://doi.org/10.1007/978-981-15-3813-1_3
https://doi.org/10.1007/978-981-15-3813-1_3
https://doi.org/10.1007/s10098-020-02017-4
https://doi.org/10.3390/su15043469
https://doi.org/10.1016/j.envc.2023.100770
https://doi.org/10.1108/IJSHE-05-2023-0207
https://doi.org/10.29333/ejmste/11138
https://doi.org/10.1007/s13157-022-01652-5
https://doi.org/10.3390/ijerph19063528
https://doi.org/10.1038/s41598-024-55192-5
https://doi.org/10.1080/00167428.2021.2023530
https://doi.org/10.3390/rs15235592
https://doi.org/10.1016/j.mtsust.2023.100365
https://doi.org/10.1007/s11356-022-22577-w
https://doi.org/10.1017/aee.2023.12
https://doi.org/10.1080/02646811.2023.2165310
https://doi.org/10.18280/ijsdp.170205
https://doi.org/10.1016/j.resconrec.2023.107303

Jurnal llmu Lingkungan (2025), 23 (3): 616-631, ISSN 1829-8907

15(13), 10139.
https://doi.org/10.3390/su151310139

Ridhosari, B, & Rahman, A. (2020). Carbon footprint
assessment at Universitas Pertamina from the scope
of electricity, transportation, and waste generation:
toward a green campus and promotion of
environmental sustainability. Journal of Cleaner
Production, 246, 119172.
https://doi.org/10.1016/j.jclepro.2019.119172

Righi, S, Vigano, E., & Panzone, L. (2023). Consumer
concerns over food insecurity drive reduction in the
carbon footprint of food consumption. Sustainable
Production and Consumption, 39, 451-465.
https://doi.org/10.1016/j.spc.2023.05.027

Ryan, M., Giesbers, E. Heffernan, R, Stock, A, Droy, S,
Blanchet, T, Stec, S., Abat, A, Gurzawska, A. & Warso,
Z. (2023). Developing normative criteria for
meaningful citizen participation and deliberation in
environmental policy. Innovation: The European
Journal of Social Science Research, 1-38.
https://doi.org/10.1080/13511610.2023.2217520

Shah, S. S., & Asghar, Z. (2024). Individual attitudes towards
environmentally friendly choices: a comprehensive
analysis of the role of legal rules, religion, and
confidence in government. Journal of Environmental
Studies and Sciences, 1-23.
https://doi.org/10.1007 /s13412-024-00913-5

Shah, P., Geyik, O., Archibald, C. L., & Hadjikakou, M. (2024).
Sustainable food choices require product-specific
environmental footprints: The case of packaged food
in  Australia.  Sustainable = Production  and
Consumption, 49, 362-371.
https://doi.org/10.1016/j.spc.2024.07.002

Sharma, N., Pago, A, & Upadhyay, D. (2023). Option or
necessity: Role of environmental education as
transformative change agent. Evaluation and

Program Planning, 97, 102244.
https://doi.org/10.1016/j.evalprogplan.2023.1022
44

Sheng, X, Zhang, X., & Zhou, X. (2023). Show me the impact:
Communicating “behavioral impact message” to
promote pro-environmental consumer behavior.
Sustainable Production and Consumption, 35, 709-
723. https://doi.org/10.1016/j.spc.2022.12.012

Sockhill, N. J,, Dean, A. ], Oh, R. R,, & Fuller, R. A. (2022).
Beyond the ecocentric: Diverse values and attitudes
influence engagement in pro-environmental
behaviours. People and Nature, 4(6), 1500-1512.
https://doi.org/10.1002 /pan3.10400

Soopramanien, D., Daryanto, A., & Song, Z. (2023). Urban
residents’ environmental citizenship behaviour: The
roles of place attachment, social norms and
perceived environmental responsibility. Cities, 132,
104097.
https://doi.org/10.1016/j.cities.2022.104097

Srisathan, W. A., Malai, K, Narathawaranan, N,
Coochampoo, K, & Naruetharadhol, P. (2024). The
impact of citizen science on environmental attitudes,
environmental knowledge, environmental
awareness to pro-environmental citizenship
behaviour. International Journal of Sustainable
Engineering, 17(1), 1-19.
https://doi.org/10.1080/19397038.2024.2354269

Syahza, A. (2019). The potential of environmental impact as
a result of the development of palm oil plantation.
Management of Environmental Quality: An

630

International Journal, 30(5), 1072-1094.
https://doi.org/10.1108/MEQ-11-2018-0190
Tao, ], Liu, Y., Kumar, A., Chen, G., Sun, Y., Li, |, ... & Yan, B.
(2024). Effect of landfilling time on physico-chemical
properties of combustible fractions in excavated
waste. Science of The Total Environment, 170371.
https://doi.org/10.1016/j.scitotenv.2024.170371
Teniwut, W. A,, Hamid, S. K., Teniwut, R. M. K,, Renhoran, M.,
& Pratama, C. D. (2023). Do coastal communities in
small islands value marine resources through
marine protected areas?: Evidence from Kei Islands
Indonesia with choice modelling. Marine Policy, 157,
105838.
https://doi.org/10.1016/j.marpol.2023.105838
Todaro, N. M., Gusmerotti, N. M,, Daddi, T., & Frey, M. (2023).
Do environmental attitudes affect public acceptance
of key enabling technologies? Assessing the
influence of environmental awareness and trust on
public perceptions about nanotechnology. Journal of
Cleaner Production, 387, 135964.
https://doi.org/10.1016/j.jclepro.2023.135964
Touza, ., Lacambra, C., Kiss, A.,, Amboage, R. M,, Sierra, P.,
Solan, M, .. & White, P. C. (2021). Coping and
adaptation in response to environmental and
climatic stressors in Caribbean coastal communities.
Environmental ~Management, 68(4), 505-521.
https://doi.org/10.1007 /s00267-021-01500-y
Turnbull, J. W, Johnston, E. L., Kajlich, L., & Clark, G. F.
(2020). Quantifying local coastal stewardship
reveals motivations, models and engagement
strategies. Biological Conservation, 249, 108714.
https://doi.org/10.1016/j.biocon.2020.108714
Udoh, I. A, & Willard, B. (2023). Community-Based Social
Marketing: A Supplemental Approach to Improve
Environmental Attitudes and Environmental Health
in Nigeria. Environmental Communication, 17(2),
119-134.
https://doi.org/10.1080/17524032.2023.2175005
Uehara, T. Asari, M. Sakurai, R. Cordier, M. &
Kalyanasundaram, M. (2023). Behavioral barrier-
based framework for selecting intervention
measures toward sustainable plastic use and
disposal. Journal of Cleaner Production, 384, 135609.
https://doi.org/10.1016/j.jclepro.2022.135609
Ulibarri, N., Figueroa, O. P., & Grant, A. (2022). Barriers and
opportunities to incorporating environmental
justice in the National Environmental Policy act.
Environmental Impact Assessment Review, 97,
106880.
https://doi.org/10.1016/j.eiar.2022.106880
Van Tonder, E., Fullerton, S., De Beer, L. T., & Saunders, S. G.
(2023). Social and personal factors influencing green
customer citizenship behaviours: The role of
subjective norm, internal values and attitudes.
Journal of Retailing and Consumer Services, 71,
103190.
https://doi.org/10.1016/j.jretconser.2022.103190
Vlachopoulos, D., Thorkelsdéttir, R. B, Schina, D., &
Jonsdottir, J. G. (2023). Teachers’ Experience and
Perceptions of Sustainable Digitalization in School
Education: An Existential Phenomenological Study
of Teachers in Romania, Greece, Cyprus, Iceland, and
The Netherlands. Sustainability, 15(18), 13353.
https://doi.org/10.3390/su151813353
Vogel, B, Yumagulova, L., McBean, G., & Charles Norris, K. A.
(2022). Indigenous-led nature-based solutions for
the climate crisis: insights from Canada.

© 2025, Program Studi llmu Lingkungan Sekolah Pascasarjana UNDIP


https://doi.org/10.3390/su151310139
https://doi.org/10.1016/j.jclepro.2019.119172
https://doi.org/10.1016/j.spc.2023.05.027
https://doi.org/10.1080/13511610.2023.2217520
https://doi.org/10.1007/s13412-024-00913-5
https://doi.org/10.1016/j.spc.2024.07.002
https://doi.org/10.1016/j.evalprogplan.2023.102244
https://doi.org/10.1016/j.evalprogplan.2023.102244
https://doi.org/10.1016/j.spc.2022.12.012
https://doi.org/10.1002/pan3.10400
https://doi.org/10.1016/j.cities.2022.104097
https://doi.org/10.1080/19397038.2024.2354269
https://doi.org/10.1108/MEQ-11-2018-0190
https://doi.org/10.1016/j.scitotenv.2024.170371
https://doi.org/10.1016/j.marpol.2023.105838
https://doi.org/10.1016/j.jclepro.2023.135964
https://doi.org/10.1007/s00267-021-01500-y
https://doi.org/10.1016/j.biocon.2020.108714
https://doi.org/10.1080/17524032.2023.2175005
https://doi.org/10.1016/j.jclepro.2022.135609
https://doi.org/10.1016/j.eiar.2022.106880
https://doi.org/10.1016/j.jretconser.2022.103190
https://doi.org/10.3390/su151813353

Primahardani, [. dan Erlinda, S. (2025). Environmental Citizenship: A Holistic Strategy to Realize Pro-Environmental Attitude Sustainability for
Coastal Communities. Jurnal Ilmu Lingkungan, 23(3), 616-631, doi:10.14710/jil.23.3.616-631

Sustainability, 14(11), 6725. Yue, B, Sheng, G, She, S., & Xu, J. (2020). Impact of consumer
https://doi.org/10.3390/su14116725 environmental responsibility on green consumption
Wollmar, M., Post, A, & Sjoberg, A. (2024). Food choice, behavior in China: The role of environmental
activity level, and carbon footprint: exploring concern and price sensitivity. Sustainability, 12(5),
potential for sustainable food consumption practices 2074. https://doi.org/10.3390/su12052074
in young adults. Frontiers in Nutrition, 11, 1449054. Zarate Rueda, R,, Beltran Villamizar, Y. ., & Becerra Ardila,
https://doi.org/10.3389/fnut.2024.1449054 L. E. (2023). A Retrospective Approach to Pro-
Yang, M., Chen, L., Wang, ]. et al. Circular economy strategies Environmental Behavior from Environmental
for combating climate change and other Education: An Alternative from Sustainable
environmental issues. Environ Chem Lett 21, 55-80 Development. Sustainability, 15(6), 5291.
(2023). https://doi.org/10.1007/s10311-022- https://doi.org/10.3390/su15065291
01499-6 Zhao, B., & Huangfu, X. (2023). The More Training, the More
Yerokhin, S. M, Lin Feuer, Y. S, & Sassen, R. (2024). Willingness? A Positive Spillover Effect Analysis of
Biodiversity preservation in German higher Voluntary Behavior in Environmental Protection.
education institutions: existing approaches, Sustainability, 15(13), 10069.
challenges and future developments. International https://doi.org/10.3390/su151310069
Journal of Sustainability in Higher Education. Zikargae, M. H., Woldearegay, A. G., & Skjerdal, T. (2022).
https://doi.org/10.1108/1JSHE-12-2023-0608 Assessing the roles of stakeholders in community
Yin, C, Ma, H, Gong, Y. Chen, Q. & Zhang, Y. (2021). projects on environmental security and livelihood of
Environmental CSR and environmental citizenship impoverished rural society: A nongovernmental
behavior: The role of employees’ environmental organization implementation strategy in focus.
passion and empathy. Journal of Cleaner Production, Heliyon, 8(10).
320, 128751. https://doi.org/10.1016/j.heliyon.2022.e10987

https://doi.org/10.1016/j.jclepro.2021.128751

631
© 2025, Program Studi llmu Lingkungan Sekolah Pascasarjana UNDIP


https://doi.org/10.3390/su14116725
https://doi.org/10.3389/fnut.2024.1449054
https://doi.org/10.1007/s10311-022-01499-6
https://doi.org/10.1007/s10311-022-01499-6
https://doi.org/10.1108/IJSHE-12-2023-0608
https://doi.org/10.1016/j.jclepro.2021.128751
https://doi.org/10.3390/su12052074
https://doi.org/10.3390/su15065291
https://doi.org/10.3390/su151310069
https://doi.org/10.1016/j.heliyon.2022.e10987

