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This study explores how subjective norm, perceived behavioral control, 
and expectation influence waste sorting intention among urban millennial 
workers in Indonesia. Using data from 406 respondents, the study applied 
a quantitative survey analyzed with Structural Equation Modeling (SEM). 
The results show that perceived behavioral control affects expectation, 

which partially mediates its impact on intention. Both perceived behavioral 
control and expectation also directly influence intention, while subjective 
norm emerges as the strongest predictor, highlighting the role of social 
pressure in a collectivist culture. The findings suggest the need to 
strengthen social norms, enforce regulations, and improve infrastructure. 
Limitations include the focus on millennials, self-reported data, and a 
cross-sectional design. Future studies should target more diverse 
populations and track behavioral changes longitudinally. 

 

INTRODUCTION 
Waste sorting, the process of categorizing waste into types such as 

organic, inorganic, and hazardous, is a crucial component of pro-

environmental behavior in waste management. As a critical global issue, 

waste production is projected to increase by 73% by 2050, reaching 3.88 

billion tons (Goh et al., 2022). In Indonesia, data from the Ministry of 

Environment and Forestry (MoEF, 2025) indicate that waste generation 

reached 33.9 million tons in 2024, with 40.2% inadequately managed, 

posing serious environmental and health risks. 

Despite ongoing efforts, barriers to effective waste management in 

developing countries include inadequate infrastructure, weak regulations 

and enforcement, public indifference, and distrust in waste management 
systems (Azevedo et al., 2021). This public indifference highlights the 

need for behavioral change, particularly in waste sorting, to improve the 

overall effectiveness of waste management (He et al., 2020; Xia et al., 

2021). 

Previous research indicates the importance of community engagement, 

social norms, and tailored interventions in promoting waste sorting 

behaviors (Goh et al., 2022). In Indonesia, programs like Bank Sampah 
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(Waste Bank) and Rumah Kompos (Compost Center) have been 

implemented to encourage waste sorting through education and incentives. 

However, challenges such as time constraints and lack of awareness hinder 

their effectiveness (Marbun et al., 2024). According to Statistics Indonesia 

(BPS, 2021), only 9% of Indonesians actively sort their waste. 
These challenges highlight the urgent need to investigate the 

psychological factors influencing waste sorting behavior in urban settings. 

As a significant segment of the global workforce, millennials play a vital 

role in promoting pro-environmental behavior, including waste 

management, due to their technological engagement and environmental 

awareness, as demonstrated in a study involving respondents from 42 

countries—mostly in Europe (Drozd & Trager, 2019). However, research 

specifically focusing on Indonesian urban millennial workers in the 

context of waste management remains limited. Most current studies 

involve participants with diverse ages, backgrounds, employment statuses, 

and geographic locations (Ardi et al., 2024; Diniary et al., 2024). Given 

this demographic’s potential and the escalating waste problem in urban 
areas, as reported by the Indonesian Ministry of National Development 

Planning (Bappenas, 2023), understanding the psychological drivers 

behind their behavior is essential for designing effective interventions. 

To better understand and address these behavioral challenges, this 

study adopts two theoretical frameworks: the Theory of Planned Behavior 

(TPB) and Expectancy Theory. TPB posits that behavior results from 

deliberate planning and is predicted by intention, which is shaped by three 

components: attitude toward the behavior, subjective norm (perceived 

social pressure), and perceived behavioral control (the perceived ease or 

difficulty of performing the behavior) (Ajzen, 1991). Expectancy Theory, 

on the other hand, suggests that motivation is determined by three 
elements: expectation (the belief that effort will lead to performance), 

instrumentality (the belief that performance will lead to outcomes), and 

valence (the value placed on the expected outcome) (Vroom, 1964). Both 

theories emphasize that individuals are rational decision-makers who 

consider perceived consequences before engaging in a particular behavior. 

The Theory of Planned Behavior (TPB) is widely used to predict pro-

environmental behaviors, including waste sorting (Octav-Ionut, 2015; 

Steg & Vlek, 2008). While attitude is often a significant predictor (Tian & 

Liu, 2022), subjective norm and perceived behavioral control tend to exert 

a stronger influence, particularly in Eastern cultures (Huang et al., 2022). 

Moreover, to enhance the explanatory power of TPB, Wang et al. (2021) 

suggest incorporating additional variables, such as expectation and 
environmental concern. Differing from previous research, this study 

integrates TPB with Expectancy Theory and examines the direct effects of 
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subjective norm, perceived behavioral control, and expectation on 

intention, rather than relying solely on expectation as a mediator. 

Expectation, defined as an individual’s belief that their efforts will lead 

to tangible positive outcomes (Vroom, 1964), is particularly relevant to 

millennials. This generation values purposeful action and visible impact 
(W et al., 2020), making them more likely to be motivated and engaged in 

waste sorting when they perceive clear benefits. In Jakarta and Surabaya, 

millennials constitute 26.46% of the workforce and are increasingly 

represented in policymaking roles (BPS, 2022a, 2022b). Their growing 

presence in strategic decision-making positions underscores the 

importance of expectation—not only in shaping individual behavior, but 

also in influencing how institutional policies are developed to foster 

broader engagement in sustainable waste management. 

This study addresses the research gap by employing an extended 

Theory of Planned Behavior integrated with Expectancy Theory, in 

contrast to previous studies that did not adopt this combined framework 

(Ardi et al., 2024; Diniary et al., 2024). A total of seven hypotheses are 
proposed in this study. The direct hypotheses are: (H1) subjective norm 

positively affects urban millennial workers’ expectation of waste sorting; 

(H2) perceived behavioral control positively affects urban millennial 

workers’ expectation of waste sorting; (H3) expectation significantly 

affects urban millennial workers’ intention to sort waste; (H4) subjective 

norm significantly affects urban millennial workers’ intention to sort 

waste; and (H5) perceived behavioral control significantly affects urban 

millennial workers’ intention to sort waste. The mediation hypotheses are: 

(H6) the effect of subjective norm on waste sorting intention is mediated 

by expectation, and (H7) the effect of perceived behavioral control on 

waste sorting intention is mediated by expectation. The conceptual model 
illustrating these hypotheses is presented in Figure 1. 

 

 
Figure 1 Conceptual framework of the proposed hypotheses 
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METHOD 

Participant 

This study involved 406 participants, with 48% from Jakarta and 52% 

from Surabaya. Of these, 57% were female and 43% were male. In terms 

of age, 37% of participants were classified as Early Millennials (38–43 
years), 37% as Mid Millennials (33–37 years), and 26% as Late 

Millennials (28–32 years). Most participants were employed in the private 

sector (64%), followed by civil servants (26%), self-employed individuals 

(10%), and social workers (<1%). Regarding education, 57% held a 

Bachelor's degree, 32% a Master's degree, while smaller proportions had 

a High School/Vocational School qualification (4%), a Diploma (5%), or 

a Doctoral degree (<3%). Income distribution showed that 34% of 

respondents earned over IDR 15 million per month; 29% earned between 

IDR 5 million and IDR 10 million; 15% earned between IDR 10 million 

and IDR 15 million; and 15% earned less than IDR 5 million. Fewer than 

8% chose not to disclose their income. 

 
Procedure 

This study was conducted in Indonesia’s two largest cities, Jakarta and 

Surabaya. Online questionnaires were distributed via social media 

platforms to married millennials (aged 28–43) working in these cities. Of 

the 408 responses collected, two incomplete questionnaires were excluded, 

resulting in a final sample of 406 participants and a 99% valid response 

rate. The sample size was considered representative at a 95% confidence 

level, based on calculations using the Raosoft Sample Size Calculator. 

 

Material 

The measurement scale comprises 19 items adapted from Wang et al. 
(2021), who developed it based on the Theory of Planned Behavior and 

Expectancy Theory to measure subjective norm, perceived behavioral 

control, expectation, and behavioral intention to sort waste (see Table 1). 

These items were translated into Indonesian using the forward translation 

method by the research team. 

To ensure measurement precision, two steps were undertaken (Solhi et 

al., 2021). Firstly, content validity was assessed using the content validity 

ratio, with input from three subject matter experts to refine the items. 

Secondly, a pilot test involving 30 participants was conducted to further 

confirm content validity. The instrument employed a 6-point Likert scale 

(1 = strongly disagree to 6 = strongly agree). Data were analyzed using 

SPSS and AMOS version 29.0. Confirmatory factor analysis (CFA) was 
conducted to verify the validity and reliability of the measurements, 

followed by structural model analysis. Path coefficients were evaluated, 

with particular attention to model fit indices (Yin & Ma, 2022). 
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Table 1 Measurement scales 

Construct / 
Variable 

Sample Item 

Cronbach’s Alpha 

Original 
Study 

This 
Study 

Subjective 
Norm 

Sebagian besar orang yang penting 
bagi saya berpikir bahwa saya 
sepatutnya memilah sampah. 

(Most of the important people in my life 
think that I should sort my waste.) 

0.773 0.838 

Perceived 
Behavioral 
Control 

Saya memiliki waktu yang cukup untuk 
memisah-misahkan sampah. 

(I have enough time to separate my 
waste.) 

0.791 0.896 

Expectation 

Saya yakin bahwa saya memiliki 
pengetahuan untuk melakukan 

pemilahan sampah. 
(I am confident that I have the 

knowledge to sort waste properly.) 

0.854 0.876 

Behavioral 
Intention to 
Sort Waste 

Saya suka mempelajari cara memilah 
sampah di sekitar saya tanpa diminta 

oleh orang lain. 
(I enjoy learning how to sort waste 
around me without being asked by 

others.) 

0.840 0.838 

Note. The original scale was developed by Wang et al. (2021). 

 

RESULTS 

Establishment of the Model and Measurements 

A total of five items from all measurements were removed due to low 

factor loadings (<0.50), which led to an improvement in model fit. 

Confirmatory factor analysis was then performed using maximum 
likelihood estimation to assess construct reliability and validity. The model 

fit was satisfactory (Chi-square/degree of freedom (df) = 2.765, RMSEA 

= 0.066, GFI = 0.938, AGFI = 0.908, CFI = 0.963, and TLI = 0.953). 

Several fit indices exceeded the recommended thresholds, while the 

remaining indices were within acceptable limits—specifically, CMIN/DF 

≤ 3, RMSEA ≤ 0.08, and GFI, AGFI, CFI, TLI ≥ 0.90 (Hu & Bentler, 1999; 

Kline, 2023). 

Consistent with the model fit results, composite reliability ranged from 

0.792 to 0.907 (>0.70), confirming model consistency and reliability. 

Factor loadings (0.572–0.925) and AVE (0.515–0.752) exceeded the 0.50 

threshold, indicating good convergent validity (see Table 2). The 
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minimum √AVE (0.802) was higher than the highest correlation among 

latent constructs (0.637), and the HTMT ratio (0.36–0.64) remained below 

0.85, confirming discriminant validity (Cheung et al., 2024). These results 

supported the reliability and validity of the measurement model; therefore, 

structural model analysis was subsequently performed. 
 

Table 2 Results of reliability and validity analysis 

Construct and Item Loading CR AVE 

Subjective Norm 
N1 0.924 

0.792 0.679 N2 0.925 
N4 0.572 

Perceived Behavioral 
Control 

K1 0.911 
0.864 0.752 K2 0.899 

K3 0.786 

Expectation 
E1 0.825 

0.907 0.708 E2 0.906 
E3 0.789 

Behavioral Intention 
to Sort Waste 

I1 0.690 

0.817 0.515 
I3 0.674 
I5 0.825 
I6 0.729 
I7 0.658 

Note. CR = Composite Reliability; AVE = Average Variance Extracted. 

 

Structural Model Analysis 

Results from the structural model analysis indicated a satisfactory 

model fit, with the following indices: Chi-Square/df = 2.765, RMSEA = 

0.066, GFI = 0.938, AGFI = 0.908, CFI = 0.963, and TLI = 0.953. 

Based on Table 3, subjective norm did not significantly affect 

expectation (H1, β = 0.080, p = 0.135). In contrast, perceived behavioral 

control had a strong and significant effect on expectation, with the highest 

path coefficient among all predictors (H2, β = 0.586, p = 0.001). 

Furthermore, expectation significantly predicted the intention (H3, β = 

0.255, p = 0.001), as did subjective norm (H4, β = 0.442, p = 0.001) and 

perceived behavioral control (H5, β = 0.226, p = 0.007). The effect of 
subjective norm on waste sorting intention was stronger than that of both 

perceived behavioral control and expectation. 

 

Mediating Effect Analysis 

The mediating effect was analyzed using the bootstrapping method, 

which does not require the assumption of a normal distribution and offers 
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more reliable results compared to other methods (Kline, 2023; Williams & 

MacKinnon, 2008). 

The analysis revealed that the indirect effect of subjective norm on 

intention through expectation was not significant (H6, β = 0.020, p = 

0.090). However, the indirect effect of perceived behavioral control on 
intention through expectation was significant (H7, β = 0.149, p = 0.001). 

Subjective norm had a significant total effect, primarily driven by its direct 

influence (β = 0.463, p = 0.001), while perceived behavioral control had a 

significant total effect on intention (β = 0.375, p = 0.001) (see Table 3). 

These findings indicated that subjective norm influenced intention 

directly, whereas perceived behavioral control influenced intention both 

directly and indirectly through expectation. Thus, while expectation did 

not mediate the association between subjective norm and intention, it 

served as a partial mediator in the association between perceived 

behavioral control and intention. 

 

Table 3 Results of hypotheses testing 

Path 
Std. 

Estimate 

Two-Tailed 
Significance 

(BS) 
Result 

Direct 
Effects 

SN → Exp (H1) 0.080 0.135 Not Supported 

PBC → Exp (H2) 0.586 0.001 Supported 

Exp → Int (H3) 0.255 0.001 Supported 

SN → Int (H4) 0.442 0.001 Supported 

PBC → Int (H5) 0.226 0.007 Supported 

Indirect 
Effects 

SN → Exp → Int 
(H6) 

0.020 0.090 Not Supported 

PBC → Exp → Int 
(H7) 

0.149 0.001 Supported 

Total 
Effects 

SN → Exp 0.080 0.135 Not Supported 

PBC → Exp 0.586 0.001 Supported 

Exp → Int 0.255 0.001 Supported 

SN → Int 0.463 0.001 Supported 

PBC → Int 0.375 0.001 Supported 

Note. Based on 2,000 bootstrap samples; Std.= Standardized; BS = Bias-Corrected 95% C.I. 

SN = Subjective Norm; PBC = Perceived Behavioral Control; Exp = Expectation; 

Int = Behavioral Intention to Sort Waste. 

 
DISCUSSION 

The behavioral intention model for waste sorting among Indonesian 

urban millennial workers, as proposed in this study, was supported by the 

empirical data. Subjective norm and perceived behavioral control 

functioned as antecedents.  While expectation did not serve as a mediator 
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in the association between subjective norm and intention, it did partially 

mediate the association between perceived behavioral control and 

intention. 

The analysis further revealed that subjective norm did not significantly 

influence expectation, whereas perceived behavioral control had a strong 
and positive effect. Expectation itself significantly predicted intention, 

reinforcing its mediating role in the behavioral process. These results help 

explain why expectation mediated the relationship between perceived 

behavioral control and intention, but not that of subjective norm.  

Although perceived behavioral control and expectation significantly 

influenced intention, subjective norm exerted the strongest direct effect. 

This suggests that subjective norm shaped behavior externally through 

social pressure rather than by influencing internal beliefs about capability. 

The prominent influence of subjective norm on waste sorting intention 

aligns with the findings by Huang et al. (2022), who observed similar 

patterns among Chinese youth, and reflects Indonesia’s collectivist 

culture, where family and group norms strongly shape behavior. 
In addition to its direct influence, perceived behavioral control exerted 

an indirect effect on intention via expectation. Urban millennial workers 

who felt capable of overcoming barriers such as time, effort, cost, and 

limited facilities tended to have stronger expectation and intention to sort 

waste. This finding aligns with Rousta et al. (2020), who found that 

accessible infrastructure enhanced individuals’ sense of control and 

participation in waste sorting. Similarly, Marbun et al. (2025) reported that 

millennial workers in Jakarta and Surabaya often expressed low 

expectations due to inadequate facilities and poor waste management 

systems, highlighting the importance of supportive infrastructure in 

translating perceived capability into intention through expectation. 
This study contributes to the theoretical development of the Theory of 

Planned Behavior (TPB) by integrating Expectancy Theory to provide a 

clearer explanation of how its components differentially influence waste 

sorting intention. While previous studies often found that expectation 

mediated all TPB components (Wang et al., 2021), this study showed that 

such mediation applied only to perceived behavioral control. The absence 

of mediation in the association between subjective norm and intention 

suggests that, within the Indonesian collectivist context, behavioral 

intention may be shaped directly by social expectations rather than internal 

motivational mechanisms. In such cultural settings, adherence to group 

norms may override personal evaluations of expected outcomes. By 

incorporating Expectancy Theory, this study highlights the motivational 
pathway of perceived behavioral control and provides insight into why 

subjective norm may function independently of such mechanisms. 
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These findings offer recommendations to strengthen waste sorting 

behavior among Indonesian urban millennial workers. The government 

can implement mandatory policies through law enforcement, sanctions, 

and incentives, while also improving infrastructure, conducting awareness 

campaigns, and fostering public trust in the waste management system. At 
the household level, families can encourage sustainable habits early by 

setting examples, while intergenerational education is key to bridging gaps 

and fostering shared environmental values. At the community level, 

initiatives such as waste banks, reward-based programs, and social 

media—especially platforms popular among millennials and Gen Z—can 

promote the reinforcement of social norms related to waste sorting. 

 

Limitations of the Study 

This study has several limitations that should be acknowledged. Firstly, 

the sample was limited to millennial workers in Jakarta and Surabaya. 

While these cities represent major population and economic hubs, the 

findings may not be generalizable to other demographic groups, such as 
younger generations or rural areas, where infrastructure and behavioral 

drivers may differ. Secondly, the study relied on self-reported measures of 

waste sorting intention, which may be influenced by social desirability bias 

or recall inaccuracies. Finally, the cross-sectional design limits the ability 

to establish causality or assess how behavioral intentions and motivations 

change over time. 

 

Recommendations for Future Research 

To address these limitations and expand upon the current findings, 

future study should consider several directions. Broadening the sample to 

include participants from different age groups, socio-economic 
backgrounds, and geographic regions would enhance generalizability and 

help identify context-specific behavioral determinants. Incorporating 

objective behavioral data, such as actual waste sorting records or 

observational studies, could improve validity by reducing reliance on self-

reports. Additionally, longitudinal designs are recommended to capture 

changes in intentions and behaviors, particularly as policies, infrastructure, 

and social norms evolve. Finally, future studies may explore other 

psychological constructs—such as moral obligation, environmental 

identity, or perceived fairness of the waste management system—to enrich 

the theoretical framework and provide deeper insights for policymakers 

and practitioners. 

 
In conclusion, this study confirms that the Theory of Planned Behavior 

(TPB), when integrated with Expectancy Theory, effectively explains 

waste sorting intention among urban millennial workers in Indonesia. 
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Subjective norm and perceived behavioral control significantly influenced 

intention, with expectation partially mediating the effect of perceived 

behavioral control. While the framework explains behavioral intention 

through cognitive and motivational pathways, the findings highlight that 

in a collectivist culture like Indonesia, social pressure can directly shape 
intention without necessarily activating internal motivation. These insights 

offer practical implications for promoting green behavior. It is hoped that 

strengthening waste sorting intentions will encourage greater engagement 

in pro-environmental behaviors. These actions are expected to support not 

only environmental sustainability but also individual psychological well-

being, reflecting the connection between clean environment and a healthy 

state of mind. 
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