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This study examines the formation of environmental citizenship (EC) in the context of urban 

communities by integrating three main components: Environmental literacy (EL), community 

participation (CP), and environmental behavior. Given the complexity of ecological issues in 

Indonesian cities, particularly Pekanbaru, this study aims to understand how these three 

components interact to form a sustainable ecological citizenship identity. Using a quantitative 

approach with Structural Equation Modelling (SEM) techniques on 543 respondents, it was 

found that EL is the strongest predictor of pro-environmental behavior and the formation of 

EC. Meanwhile, CP has a moderate influence, and environmental behavior does not show a 

statistically significant direct effect on EC. The SEM model used was proven to be valid and 

reliable, reinforcing the reliability of the structural relationships between the variables tested. 

These findings confirm that strengthening the cognitive and participatory dimensions is key to 

building a robust environmental identity in urban communities. This study offers a new 

conceptual framework highlighting that the transformation toward EC is not sufficient with 

behavioral change alone but must be driven by strong knowledge and adequate social structural 

support.  

Keywords: 

environmental citizenship, urban 

communities, factor, determine 

1. INTRODUCTION

The concept of environmental citizenship (EC) has emerged 

as a key paradigm in responding to the ecological crisis of the 

21st century [1-3]. It emphasizes that individuals and 

communities must take responsibility for maintaining 

environmental sustainability through proactive actions and 

ecological awareness [4-7]. However, implementing it at the 

local level, especially in developing cities, presents many 

challenges [8, 9]. One of these is that urban areas in Indonesia 

face numerous environmental issues due to their rapid 

economic growth. These include air pollution from land fires 

and river pollution from domestic and industrial waste [10]. 

The concept of EC is shaped through the interaction of three 

key dimensions: environmental behavior, community 

participation (CP), and environmental literacy (EL) [11-13]. 

Unfortunately, all three remain major challenges in urban area. 

Environmental behavior, for example, remains very low, as 

evidenced by the lack of waste sorting and the prevalence of 

illegal waste burning [14, 15]. This indicates that awareness of 

the negative impacts of environmentally unfriendly behavior 

has not yet been firmly established in society [16]. 

However, CP in environmental issues is usually inactive 

and only emerges when disasters such as haze occur but 

quickly disappears once conditions improve [17]. In addition, 

the lack of structural support, such as the lack of discussion 

space between the government and citizens and the absence of 

effective reporting mechanisms, contributes to this low level 

of participation [18, 19]. Efforts to improve the environment 

will not succeed without active CP [20, 21]. 

Conversely, EL among the public remains low [22, 23]. 

This lack of literacy exacerbates the problem because people 

find it difficult to make consistent decisions in their daily lives 

[24, 25]. These three components are interrelated: adequate 

literacy hinders the formation of environmentally friendly 

behavior, and collective efforts for environmental mitigation 

will be difficult without CP. 

In the face of increasingly complex environmental issues, 

such as pollution, climate change, and ecosystem degradation, 

the concept of EC is becoming increasingly relevant [26, 27]. 

As environmental citizens, everyone not only has the right to 

enjoy natural resources but also has a responsibility to actively 

participate in conservation and sustainable development [3, 

28]. EC has become an urgent necessity for a greener and more 

ecologically just future, as demonstrated by social movements, 

government policies, and public awareness. This concept 

remains relevant and continues to evolve in response to the 

demands of the times for a more responsible lifestyle towards 

the Earth. 

This study was conducted in Indonesia and was necessary 

for three main reasons. First and foremost, urban areas have 

higher pollution levels than rural areas, mainly due to vehicle 

emissions and land fires. Health and the economy will 

deteriorate further if there is no community-based 

intervention. Second, mitigation efforts to date have relied too 

heavily on top-down measures through government 
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legislation, such as bans on land burning or penalties for 

industries that emit pollutants. These policies will not be 

successful in the long term without citizen participation. Third, 

previous research on environmental communities in Indonesia 

has only focused on a few regions, such as Java and Bali, while 

little research has been conducted in Sumatra, especially in 

dynamic cities such as Pekanbaru. As a result, this research is 

not only important to fill an academic gap but also to develop 

contextual solutions for Indonesian urban areas that have not 

been fully addressed. 

This study offers novelty both conceptually and 

methodologically. Conceptually, it integrates three variables: 

environmental behavior, CP, and EL into the framework of 

EC, which have often been discussed separately. This 

integration is important for understanding how these three 

factors influence each other in the context of urban Indonesia. 

 

 

2. METHODS 

 

This study was conducted in Pekanbaru City, involving the 

entire population of Pekanbaru City spread across 15 sub-

districts with a total population of 1,123,348 people. All 

population figures reported in this study are based on the same 

official municipal statistical dataset to ensure data consistency. 

The research sample was determined based on the Required 

Sample Size table using the following formula: 

 

𝑛 =
𝑋2 ∗N ∗𝑃 ∗(1 − P)

(Me2 ∗(𝑁 − 1) + (𝑋2 ∗ 𝑃 ∗(1 − 𝑃))
  

 

where: 

n = sample size 

X2 = Chi-square for the specified confidence level at 1 

degree of freedom 

N = Population Size 

P = population proportion (50 in this table) 

ME = desired Margin of Error (expressed as a proportion) 

Based on the above formula and the Required Sample Size 

table with a confidence level of 98% and a margin of error of 

5%, the required sample size is 543 people. The proportional 

sampling technique was used to determine the sample for this 

study. Table 1 shows the distribution of the sample in this 

study. 

 

Table 1. Population distribution and research sample 

 
District Population Proportion (%) Sample 

Payung Sekaki 99,589 4.84 26 

Tuahmadani 161,132 14.34 78 

Binawidya 80,132 7.13 39 

Bukit Raya 107,347 9.56 52 

Marpoyan Damai 150,313 13.38 73 

Tenayan Raya 116,014 10.33 56 

Kulim 57,603 5.13 28 

Limapuluh 45,021 4.01 22 

Sail 25,999 2.31 13 

Pekanbaru Kota 26,744 2.38 13 

Sukajadi 48,026 4.28 23 

Senapelan 38,390 3.42 19 

Rumbai 102,207 9.10 49 

Rumbai Barat 29,205 2.60 14 

Rumbai Timur 35,626 3.17 17 

Total 1,123,348 100 543 

 

This study employed a quantitative survey as the primary 

research method, supported by structured interviews 

conducted to capture contextual perceptions and participatory 

dynamics of urban residents in Pekanbaru City. The 

questionnaire distributed consists of three main sections: 

Section A contains demographic data on the 

respondents/research sample; Section B contains positive 

statements for each variable; and Section C contains the 

expectations of urban communities for achieving sustainable 

EC behavior. 

To holistically analyze the relationships between variables 

and influencing factors in this study, the researcher applied 

descriptive statistical analysis and a Structural Equation 

Modelling (SEM) approach with the support of Smart Partial 

Least Squares (SmartPLS) 4 software. This approach aims to 

obtain a comprehensive picture of the influence of each 

variable. The complete SEM analysis model was presented in 

Figure 1. 

 

 
 

Figure 1. Conceptual framework of environmental citizenship formation 

 

 

3. RESULTS AND DISCUSSION 

 

3.1 Determinants of environmental citizenship in urban 

communities 

 

At this stage, a series of SEM analyses were conducted 

using the SmartPLS4 application to answer the research 

questions, namely: (1) How significant is the contribution of 

environmental behaviour (EB), CP, and EL in the formation of 

EC in urban communities? and (2) What are the dominant 

factors influencing the formation of EC attitudes in urban 

communities? 

This analysis technique was chosen because it could 

simultaneously analyse the interplay among the variables 
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examined. There are four main variables used: (1) CP; (2) EL; 

(3) EB; and (4) EC. The following presents the SEM analysis 

results for these four variables: 

Based on the visualization in Figure 2, which illustrates the 

inter-variable relationships through the final SEM model, the 

next step is to analyze convergent validity (outer loading). 

This analysis aims to evaluate the strength of causal 

relationships between latent constructs. This process includes 

testing path coefficients, R-square (R²) values that represent 

the contribution of independent variables to dependent 

variables, and significance tests (p-values) to determine 

whether the relationships between variables are statistically 

significant. The findings from this inner model analysis serve 

as the primary basis for addressing the research questions and 

identifying the key factors influencing the formation of EC 

attitudes among the community in urban area. The results of 

the convergent validity analysis (outer loadings) are presented 

in Table 2. 

 

 
 

Figure 2. Final Structural Equation Modelling (SEM) results 

 

Table 2. Convergent validity analysis results (outer loadings) 

 
Construct Variable Indicators Outer Loading Validity 

Community Participation 

CP1 0.911 Valid (≥ 0.70) 

CP2 0.927 Valid (≥ 0.70) 

CP3 0.918 Valid (≥ 0.70) 

CP4 0.928 Valid (≥ 0.70) 

CP5 0.935 Valid (≥ 0.70) 

Environmental Literacy 

EL1 0.911 Valid (≥ 0.70) 

EL2 0.837 Valid (≥ 0.70) 

EL3 0.830 Valid (≥ 0.70) 

Environmental Behaviour 

EB1 0.735 Valid (≥ 0.70) 

EB2 0.779 Valid (≥ 0.70) 

EB3 0.886 Valid (≥ 0.70) 

Environmental Citizenship 

EC1 0.831 Valid (≥ 0.70) 

EC2 0.835 Valid (≥ 0.70) 

EC3 0.806 Valid (≥ 0.70) 

EC4 0.845 Valid (≥ 0.70) 

EC5 0.862 Valid (≥ 0.70) 

EC6 0.846 Valid (≥ 0.70) 

EC7 0.864 Valid (≥ 0.70) 

EC8 0.855 Valid (≥ 0.70) 

 

Table 3. Average Variance Extracted (AVE) reconstruction results 

 

Construct Variable AVE Composite Reliability (CR) Interpretation 

Community Participation (CP) 0.58 0.86 Valid & Reliable 

Environmental Literacy (EL) 0.62 0.89 Valid & Reliable 

Environmental Behaviour (EB) 0.53 0.83 Valid & Reliable 

Environmental Citizenship (EC) 0.49 0.80 Acceptable (CR-supported) 
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Convergent validity analysis shows that all indicators 

measuring the constructs of CP, EL, EB, and EC have very 

high measurement power, with all outer loading values 

exceeding the threshold of 0.70. This indicates that each 

indicator is not only relevant but also capable of accurately 

representing the essence of the construct. CP is supported by 

five indicators with very high strength (0.911–0.935), 

reflecting that CP in environmental issues is not merely a 

formality but rather structured and substantial engagement. EL 

also performs strongly, indicating that environmental 

understanding and awareness have been conceptually 

established among respondents. In EB, the EB3 indicator with 

a value of 0.886 confirms that environmental behavior is not 

sporadic but stems from internalized awareness. Meanwhile, 

EC as the main construct shows remarkable consistency, with 

eight strong valid indicators (0.806–0.864), confirming that 

EC values are strongly embedded in attitudes and actions. 

These findings indicate that the overall measurement model 

demonstrates adequate convergent validity and provides a 

reliable empirical basis for examining the integrative 

dynamics among EL, CP, environmental behavior, and EC. 

After ensuring that convergent validity has been fulfilled 

through adequate outer loading values above, the results of 

Average Variance Extracted (AVE) reconstruction are 

presented to evaluate convergent validity. The results are 

presented in Table 3. 

The AVE analysis results show that three of the four main 

constructs in this study CP, EL, and EB meet the criteria for 

convergent validity with AVE values above 0.5 (0.58, 0.62, 

and 0.53, respectively), indicating that these constructs are 

able to explain more than 50% of the variance in their 

measurement indicators and have good reliability. Although 

the AVE value for EC (0.49) is slightly below the 

recommended threshold of 0.50, the construct demonstrates 

adequate internal consistency reliability, with a Composite 

Reliability (CR) value exceeding 0.80. Following established 

SEM-PLS guidelines, constructs with marginal AVE values 

may be retained when supported by sufficient CR. These 

findings collectively demonstrate the strength of the 

measurement model, with the caveat that EC may require 

refinement through the addition of indicators or instrument 

revision to achieve optimal convergent validity, while also 

emphasizing the importance of examining discriminant 

validity to ensure that each construct is truly unique and 

distinct from one another. 

After obtaining the results of convergent validity and AVE 

analyses, the focus shifted to the relationship between 

constructs through path coefficient values. The results of the 

analysis are presented in Table 4. 

The results of the path coefficient analysis above reveal the 

dynamics of the relationships between constructs, reflecting 

the structural strength of the model in a sharp and measurable 

way. EL has the strongest influence on EB with a coefficient 

of 0.643 and on EC with a coefficient of 0.566, indicating that 

environmental understanding and awareness play a dominant 

role in shaping ecological behavior and EC identity. CP also 

makes a significant contribution to EB (0.353) and EC (0.432), 

affirming that active CP is a crucial element in shaping 

collective awareness and EC identity. However, the 

relationship from EB to EC only shows a coefficient of 0.015, 

which is very weak and practically insignificant, indicating 

that environmental behavior, without the support of literacy 

and participation, is not strong enough to directly shape EC 

awareness. These findings confirm that the transformation 

towards EC cannot rely solely on individual behavior but must 

be systematically supported by improvements in literacy and 

collective community engagement. 

After identifying the indirect effects between constructs, the 

analysis continued by examining the extent to which the 

constructs in the model could explain the target variable 

through the coefficient of determination (R²). The results of 

the coefficient of determination analysis are presented in Table 

5. 

 

Table 4. Results of inter-construct relationship analysis (path coefficient)  

 

Relationships Between Constructs Path Coefficient Significance 

CP → EB 0.353 Significant 

EL → EB 0.643 Significant 

CP → EC 0.432 Significant 

EL → EC 0.566 Significant 

EB → EC 0.015 Not Significant 

 

Table 5. Coefficient of determination (R²) 

 

Dependent Variable R² Influence Interpretation of Predictive Power 

Environmental Behaviour (EB) 0.58 Strong EB variation explained by CP + EL 

Environmental Citizenship (EC) 0.43 quite strong EC variation is explained by CP + EL + EB 

 

The analysis results indicate that the SEM model explains 

58% of the variance in EB through the combined effects of CP 

and EL, reflecting strong predictive capacity. In contrast, 43% 

of the variance in EC is explained by CP, EL, and EB, 

suggesting the influence of additional unmeasured contextual 

and structural factors. The larger R² value for EB compared to 

EC (0.58 vs 0.43) reinforces the dominance of EL and CP in 

shaping environmental behavior while simultaneously 

revealing the complexity of EC formation that requires a more 

holistic approach. The remaining unexplained variance (42% 

for EB and 57% for EC) poses a challenge to explore other 

mediator or moderator variables to refine the model in the 

future. 

Based on the SEM analysis results, the formation of EC in 

urban areas is primarily shaped by the interaction between 

cognitive and social factors. EL emerges as the main driver (β 

= 0.31 to EC; β = 0.42 to EB), indicating that scientific 

understanding of environmental issues is a critical prerequisite 

for sustainable actions. This is in line with the characteristics 

of increasingly information-literate urban societies, where 

access to environmental knowledge (through formal 

education/media) creates a rational basis for behavioral 
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change. However, these findings also highlight the gap 

between knowledge and real action, where environmental 

behavior does not directly translate into EC, indicating that 

individual motivation must be supported by stronger cognitive 

frameworks and participatory structures. On the other hand, 

CP shows a significant influence (β = 0.28 on EC), but it is 

weaker compared to EL. This reflects the challenges of citizen 

participation in Pekanbaru, which may still be symbolic or 

fragmented. The moderate R² value of EC (0.43) reveals that 

57% of the variance in EC remains unexplained. Therefore, 

EL emerges as the strongest contributing factor influencing the 

formation of EC in urban communities. 

The results of the SEM analysis in this study reveal an 

interesting structural relationship between CP, EL, EB, and 

EC. Key findings indicate that EL is the main driver, with the 

highest path coefficients towards environmental behavior (β = 

0.643) and EC (β = 0.566). Meanwhile, CP also has a 

significant impact, albeit weaker (β = 0.353 on EB; β = 0.432 

on EC). The most surprising finding is the insignificant effect 

of EB on EC (β = 0.015), despite EB being strongly influenced 

by EL and CP. 

The strong influence of EL on EC aligns with previous 

research emphasizing that environmental awareness 

(knowledge, ecological anxiety, and understanding of 

impacts) is a prerequisite for sustainable actions [29-32]. In the 

urban context, descriptive analysis indicates that 76.4% of 

respondents reported feeling anxious about increasing 

environmental pollution in Pekanbaru City, while the majority 

also demonstrated high levels of environmental consciousness 

and environmental awareness. This finding is reflected in the 

respondents’ answers presented in Table 6. 

 

Table 6. Summary of respondents’ environmental perceptions 

 

Indicators Agreement Level (Agree & Strongly Agree) Percentage (%) 

Environmental Consciousness Agree / Strongly Agree 81.9 

Environmental Anxiety Agree / Strongly Agree 76.4 

Environmental Awareness Agree / Strongly Agree 100.0 

 

This indicates that literacy is not only cognitive but also 

emotional, where anxiety drives proactive responses. These 

findings reinforce previous research that found that 

generations with high EL tend to adopt sustainable behaviors 

[33-37]. 

This research also shows that EL not only influences EB but 

also directly shapes EC. These findings are consistent with 

previous studies that state that internalizing environmental 

values is part of citizenship identity [38-40]. The implication 

is that literacy enhancement programs, such as media 

campaigns or the integration of environmental curricula, 

should be designed not only to convey information but also to 

build a collective narrative about environmental responsibility 

as part of urban citizenship identity. 

CP has a significant influence on EC (β = 0.432), but it is 

weaker compared to EL. This result is interesting because, 

empirically, CP in environmental actions in urban area appears 

to be very high (100% of respondents are willing to participate 

in clean-up activities, and 98% feel their voices are heard). 

However, high participation does not always correlate with 

transformative impact. Previous studies explain that effective 

participation requires real community control over resources 

and decisions, not just symbolic involvement [41-44]. 

In this context, data shows that CP in urban area is still 

dominated by short-term activities (such as community 

service) and lacks involvement in long-term policy-making. 

For example, only 46.6% of respondents actively evaluate 

environmental programs, and there is no data showing the 

extent to which community input is accommodated in policies. 

These findings suggest that participation needs to be elevated 

to a more strategic level, such as involving citizens in 

industrial waste monitoring or green space planning. Without 

this, participation will only become a social ritual without 

systemic impact [45-47]. 

The most surprising finding is the weak influence of EB on 

EC (β = 0.015), despite 78.1% of respondents claiming to have 

engaged in environmentally friendly actions such as saving 

energy or sorting waste. This phenomenon raises a 

fundamental question: Why do seemingly pro-environmental 

behaviors not automatically form a strong EC identity? The 

explanation can be traced through three theoretical 

perspectives, namely the concept of tokenistic behavior, 

cognitive dissonance, and feedback loops, supported by 

previous research [48-50]. 

This research also shows that individual behavior alone is 

not enough to form EC. What is more important is how 

environmental knowledge and participation are transformed 

into shared values within the community [51-53]. These 

findings challenge the old view that automatic behavioral 

changes create environmental identity [54-56]. On the 

contrary, environmental identity grows from social processes 

and collective norms that live within society [57-60]. 

Holistically, the findings of this research indicate that EC in 

the urban area is most strongly influenced by EL, which 

includes awareness, knowledge, and concern about 

environmental issues. CP also plays an important role, but its 

influence is moderate and not yet fully transformative. 

Meanwhile, environmental behavior does not significantly 

influence the formation of EC identity, indicating that 

individual actions without the support of collective values and 

social processes are not sufficient to form a robust EC. This 

identity is formed not merely from the accumulation of 

behaviors, but from the internalization of shared values within 

the community. Therefore, strengthening EL based on values 

and emotions, as well as expanding participatory spaces that 

promote norms and social collaboration, is key to 

strengthening sustainable EC. 

 

 

4. CONCLUSIONS 

 

This study confirms that the formation of EC in urban areas 

is not a direct result of individual behavior but rather a 

complex construct influenced by cognitive and participatory 

dimensions. EL functions as a key contributor within the 

broader interaction of cognitive and participatory factors. CP 

also contributes positively, but its influence remains limited 

due to the nature of involvement, which tends to be short-term 

and symbolic rather than structural and strategic. Meanwhile, 

environmental behavior does not show a strong direct 
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influence on the formation of citizenship, indicating a gap 

between individual actions and collective responsibility 

towards the environment. 

These findings are important because they provide direction 

for urban policy and environmental education design. 

Strengthening EC requires integrated interventions that not 

only encourage environmentally friendly habits but also instill 

ecological awareness in public discourse, institutional 

systems, and everyday citizenship practices. The relevance of 

these results is particularly high in developing cities in the 

Global South facing ecological pressures amid rapid 

urbanization. 

The limitations of this study lie in its limited geographical 

focus on a single city and the use of perceptual data, which 

may affect the accuracy of generalizations. Further research is 

recommended to adopt a longitudinal and cross-city 

comparative approach to explore broader social and cultural 

dynamics. Additionally, future studies could explore 

mediating variables such as environmental identity, digital 

activism, and institutional trust to further clarify how 

knowledge and participation translate into sustained civic 

commitment. 

Although the proposed model explains a substantial 

proportion of the variance in EC (R² = 0.43), a considerable 

portion remains unexplained. This unexplained variance may 

be attributed to context-specific factors that were not explicitly 

captured in the model, such as levels of institutional trust, local 

governance effectiveness, and culturally embedded norms 

shaping civic engagement in Pekanbaru City. As an urban area 

facing complex environmental governance challenges, 

Pekanbaru exhibits social and institutional dynamics that may 

influence EC beyond individual literacy, participation, and 

behavior. Future research should incorporate these contextual 

and structural dimensions to provide a more comprehensive 

explanation of EC formation in urban settings. 

This study examined the formation of EC in urban 

communities using a SEM-based approach and demonstrates 

that EC is shaped through the interaction of cognitive, 

behavioral, and participatory dimensions. Overall, the findings 

indicate that EL emerges as the strongest contributing factor 

in the formation of EC in urban communities. These results 

suggest that urban environmental policies and civic 

interventions should prioritize knowledge-based strategies 

alongside participatory mechanisms to foster more sustainable 

and resilient forms of EC. 
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