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Revised Amidst the rapid urbanization of Jakarta, the adoption of Nature-based Solutions (NbS) such as

2\8 Nofc’ec’j“ber 2023 composting offers a sustainable pathway for waste management and environmental rejuvenation.

chlsé)bfuary 2024 This research endeavors to discern the critical factors impacting the willingness of Jakarta's
metropolitan population to participate in composting. This study identified key determinants

Keywords through a comprehensive analysis, including the availability of composting facilities, expertise of

compostin, nature-based . . . . . . L
solutions, willingness to trained cadres, adoption of advanced composting technologies, and routine field monitoring.

participate Furthermore, demographic nuances, specifically marital status, and age, emerged as influential
parameters. Singles and the younger age bracket (20 to 29 years) exhibited distinct attitudes

towards composting, hinting at underlying generational and lifestyle-based disparities. These
findings provide a foundation for tailoring policies and interventions that cater to Jakarta's unique
urban fabric, promoting a more inclusive and influential composting culture.

Introduction

As the world grapples with the accelerating impacts of climate change, urbanization, and dwindling natural
resources, sustainable practices have moved from mere buzzwords to necessary interventions [1,2]. The
concept of Nature-based Solutions (NbS) is at the forefront of these solutions. According to the International
Union for Conservation of Nature (IUCN) [3,4], NbS involves actions to safeguard, sustainably manage, and
restore natural or modified ecosystems to address societal challenges, providing both human well-being and
biodiversity benefits. Jakarta, a bustling metropolis, symbolizes rapid urban expansion in Asia [5]. However,
with its mounting population, the city also bears the brunt of increasing waste generation, predominantly
from organic waste. The by-products of this waste accumulation are manifold, from the emission of
greenhouse gases such as methane to the clogging of urban drain systems and the resultant floods. Against
this backdrop, composting has emerged not just as a waste management technique but also as an
embodiment of NbS in an urban setting.

Composting, the biological decomposition of organic substrates under controlled conditions to a stable state
[6,7], fits perfectly into the NbS framework. It transforms organic waste into a valuable resource, diverting
significant waste from landfills, reducing greenhouse gas emissions, and enhancing soil health [8,9].
Moreover, compost is a carbon sink, locking the carbon that would otherwise be released into the
atmosphere, thus playing a pivotal role in urban carbon management. In recent years, global and local policies
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have begun to recognize the paramount importance of composting in the broader NbS discourse [10,11]. It
reduces waste footprints and revitalizes urban green spaces, ensuring that they are resilient and adaptive to
changing climatic conditions [12]. By improving soil structure and water retention, and increasing soil organic
carbon content, composting prepares urban green patches to face extreme weather events. Whether in
community gardens, urban farms, or green rooftops, composting is the backbone to make these spaces
sustainable and, in turn, make cities more livable [12,13].

Composting to become a mainstream NbS in urban settings such as Jakarta demands a systemic shift and
convergence of policy, practice, and people. On the policy front, composting requires recognition not only as
a waste management tool but also as an NbS initiative that deserves funding, research, and infrastructural
support. Strategies that incentivize community- or household-scale composting provide technological
solutions for efficient composting [14], promoting compost use in public spaces, which can help
institutionalize this practice. Practically, these challenges are multi-faceted. Owing to the need for trained
cadres who understand composting intricacies to meet the demand for community networks that foster
environmental education [15], composting as an NbS requires ground-level mobilization. Furthermore,
continuous monitoring, appreciation, and incentives can drive community participation, making composting
a collective endeavor.

In the rapidly urbanizing environment of Jakarta [16], the role of NbS in composting has gained significant
attention in the rapidly urbanizing environment of Jakarta. However, several gaps in our understanding and
implementation remain. For example, despite the recognized benefits of composting, there is a conspicuous
absence of comprehensive studies detailing its wide-ranging impact in metropolitan areas, such as Jakarta.
Furthermore, although the environmental merits of composting have been highlighted, their economic
feasibility remains under scrutiny. There is a pressing need for in-depth economic analyses that juxtapose the
costs of initiating composting with the tangible and intangible benefits it bestows on urban environments.
This economic perspective is even more pertinent given the disconnect between policy propositions and
grassroots-level realization. The level of comprehension, appreciation, and, consequently, the willingness of
Jakarta residents to actively participate in composting efforts is an area that demands further investigation.
In the broader spectrum of NbS, the symbiotic relationship between composting and other nature-based
interventions, such as green roofs or urban forests, is another dimension warranting deeper insight. How
these solutions can be harmonized to produce compounded benefits remains a fertile ground for research.

This study aimed to bridge critical knowledge gaps by evaluating the factors influencing Jakarta's
metropolitan populace's willingness to participate in composting activities. Specifically, our study seeks to:
while the global narrative on NbS has evolved from a governance perspective, Jakarta-specific policy
frameworks, especially those custom-designed to its unique challenges, are in their embryonic stages.
Another aspect that has not been fully explored is the potential incentives to catalyze community and private
composting initiatives. Finally, community buy-in played an essential role. The success of composting, like
any NbS, depends on community perceptions and willingness to participate (WTP). Socioeconomic factors,
such as gender, marital status, age, education level, and income, can influence WTP, making it crucial for
policymakers and practitioners to understand these dynamics.

Materials and Methods

Study Location and Survey Execution

Jakarta was chosen as the study location because of its distinctive urban dynamics, in which rapid
urbanization and environmental concerns intermingle. With its blend of cultures, demographics, and
lifestyles, this city has served as a microcosm to delve deeper into composting practices, especially given the
pressing environmental challenges that it faces. The core of our data-collection process relied on a
meticulously designed questionnaire. Recognizing the importance of capturing genuine and insightful
responses, the questionnaire was structured as exhaustive and engaging. The questionnaire began with
preliminary demographic questions to understand the backgrounds of the respondents. The subsequent
sections delve into their understanding, practices, and willingness to engage in composting. We incorporated
closed- and open-ended questions for the statistical analysis to capture nuanced insights.

Before the full-scale distribution, the questionnaire underwent a pilot phase to identify and rectify
ambiguities. Our data analysis followed a multipronged approach. We began with descriptive statistics to
understand the fundamental trends and patterns. This was supplemented with inferential statistics, where
we applied models such as probit and logit to deduce the relationships between various factors and
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willingness to participate in composting. The choice of these models was driven by their ability to handle
binary outcomes, making them suitable for our research objectives.

Table 1 and Figure 1 provide a detailed overview of the essential attributes that influence attitudes and
sociodemographic factors related to composting practices. These include the availability of both
community—and private-scale composting facilities, the provision of funding for composting programs, and
the role of trained cadres proficient in composting techniques.

Table 1. Attributes for attitude and sociodemographic characteristics for composting.

No Attribute Code Question

1 Availability of community or Availability Do you believe the availability of community-scale composting
private scale composting facilities is important for the community?

[17]

2 Funding from government or Funding Do you believe funding from the government or sponsors for
sponsors for composting composting programs is important for the community?
programs [18]

3 Trained cadres in understanding Cadres Do you believe having trained individuals who understand
composting techniques [19] composting techniques is important for the community?

4 Ability to adopt efficient and Adopt Do you believe that the ability to adopt efficient and
environmentally friendly environmentally friendly composting technology is important
composting technology [20] for the community?

5 Existence of an active community  Network Do you believe that having an active community network for
network for composting and composting and environmental education is important for the
environmental education [21,22] community?

6 Community training and Education Do you believe community training and education programs on
education programs on composting are important for the community?

composting [21,23]
7 Continuous understanding of the ~ Continuous Do you believe that continuous understanding and education

community [24] for the community is important?
8 Routine field monitoring of Routine Do you believe routine field monitoring of composting
composting practices [25] practices is important for the community?
9 Appreciation and incentives for Incentives Do you believe providing appreciation and incentives for
household scale [24] composting household-scale composting is important for the community?
10  Socio-economy Gender What is your gender?
Marital What is your marital status?
Age In which age range do you fall?
Higher What is the highest level of education you have completed?
education

Occupation What is your occupation?
Income What is your monthly income range?

For the sample selection, we adopted a stratified random sampling approach. Considering Jakarta's
socioeconomic diversity, we ensured comprehensive representation across various demographic groups. Our
target respondents ranged from individual households to commercial establishments, emphasizing a
balanced perspective from both the residential and commercial sectors. We aimed for a sample size that was
both manageable and statistically significant, ensuring that our results would have broader applicability to
the entire city. When analyzing the WTP in composting in Jakarta based on various factors, 'Age' stands out
with a p-value of 0.01, indicating a significant influence on composting practices across different age groups.
'Marital Status' and 'Higher Education' have p-values close to the typical significance threshold, hinting that
they might somewhat impact composting willingness, albeit not as strongly as age. Meanwhile, 'Gender,’
‘Occupancy,” and 'Income' show no significant relation to WTP, suggesting that these factors don't primarily
determine composting behaviors in Jakarta.

Our decision to focus on specific variables, such as the availability of composting facilities, the role of trained
cadres, and the adoption of environmentally friendly technology, was driven by preliminary observations and
literature reviews. These variables were identified as potentially influential factors based on previous studies
[22,24]. The choice of a mixed-method approach, combining quantitative survey data with qualitative
interviews, was intended to provide a comprehensive view of the community’s attitudes and behaviors
towards composting. This approach allowed us to capture nuanced insights that might not be evident using
purely quantitative or qualitative methods.
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Figure 1. Research framework.

Data Analysis

For our research, the logit and probit models are powerful statistical tools to analyze the WTP in composting
in Jakarta (Table 2). These models are particularly suited for dichotomous dependent variables, in this case
the willingness (or lack thereof) of the compost. In models 1 to 3, the probit model estimates the probability
that an observation with properties will fall into a specific one of the limited category depending on the given
independent variables. The function's name comes from the "Probability Unit," representing the cumulative
distribution function of the standard normal distribution. In this study, the probit model explores how factors
such as the availability of composting facilities, funding, and cadre training influence the WTP for composting.

Table 2. Socio demography of respondents.

Not Yes Asymptotic
Attribute Pearson Chi-Square  significance
WTP WTP .
(2-sided)
Male 113 95
Gender 2.081 0.149
Female 118 74
i Married 69 38
Marital , 2716 0.099
status Single 162 131
20-29 112 104
Age 6.695 0.01
30—49 119 65
Higher High school and below 104 61
Education  Bachelor's degree or above 127 108 3.209 0.073
Formal 177 130
Occupancy Non-formal 54 39 0.005 0.944
Below IDR 5 million 58 39
— illi 94 54
Income IDR 5-10 million 5173 0.160
IDR 10.1—15 million 61 60
Above IDR 15 million 18 16
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Model 1, with the probit approach, focuses on the effects of various composting policies and practices on
WTP. For instance, it assesses how the availability of community-scale composting or incentives may
influence the decisions of individuals or entities to participate in composting. Model 2, still under the probit
umbrella, focuses on demographic and socioeconomic factors. By considering aspects such as gender, marital
status, age, education level, occupation, and income, this model reveals the socioeconomic dynamics that
might play a role in composting decisions in Jakarta. Model 3 amalgamates the attributes of Models 1 and 2,
providing a comprehensive probit model that factors in both policy aspects and socioeconomic attributes to
paint a complete picture of the determinants of WTP for composting.

Models 4 to 6 mirror the structure and focus of Models 1 to 3 but leverage the logit model. The logit model,
which is rooted in a logistic distribution, estimates the log odds of the probability of an event occurring. This
is an alternative to the problem but offers a slightly different mathematical perspective [26,27]. Finally, a
policy implication analysis was derived from the synthesized results. By juxtaposing our findings with existing
literature and the ground realities of Jakarta, we sought to craft practical and impactful recommendations.
This was not just an interpretation of numbers, but an endeavor to translate data-driven insights into
actionable policy directives that could foster a composting-friendly environment in Jakarta.

Results and Discussion

Table 3 presents the mean values derived from the binary responses (yes or no) for various indicators
associated with the composting policy. Upon examination, it is evident that the scores are closely bunched,
with all indicators hovering around the 0.3 mark. Among the indicators, "Network" garnered the highest
mean value at 0.358, suggesting that having an active community network for composting and environmental
education might be slightly more valued or prevalent among respondents than other factors. This is closely
followed by "Education" and "Adopt," with mean values of 0.345 and 0.338, respectively, signifying the
importance of community training on composting and the ability to adopt efficient composting technologies.

On the other hand, "Funding" received the lowest mean score of 0.285, indicating that respondents might be
less confident about the presence or significance of governmental or sponsor funding for composting
programs in their communities. "Availability,” "Continuous,” and "Routine" are tightly packed with scores of
0.310, 0.315, and 0.313, respectively, reflecting similar sentiment levels among respondents towards the
importance or prevalence of these factors. In comparison, "Cadres,” "Incentives,” and "Adopt" all have scores
over 0.32, hinting that these factors, encompassing trained individuals, appreciation incentives for
households, and adoption of new technologies, hold slightly higher value or presence in the community's
view.

Table 3. Mean binary responses for various indicators associated with composting policy.

Indicator Mean t Sig. (2-tailed)
Availability  0.310 13.389 0.000
Funding 0.285 12.611 0.000
Cadres 0.320 13.703 0.000
Adopt 0.338 14.257 0.000
Network 0.358 14.900 0.000
Education 0.345 14.497 0.000
Continuous  0.315 13.546 0.000
Routine 0.313 13.467 0.000
Incentives 0.323 13.782 0.000

Table 4 shows a meticulous investigation of the determinants of an individual’s WTP in composting,
approached using various models. Model 1 adopts a probit methodology, focusing on composting-specific
factors. In this model, the availability of composting facilities, the existence of funding opportunities, trained
personnel termed as 'Cadres,’ the ability to adopt innovative composting technologies, a thriving community
network, education programs, continuous learning, routine monitoring, and the presence of incentives are
all encoded in a binary fashion. A response of 'Yes' towards any of these factors translates to a value of 1;
otherwise, it is captured as 0. By employing this approach, Model 1 offers insights into how these composting
attributes might influence an individual's inclination toward composting.
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Table 4. Determinants of individual ‘willingness to participate' (WTP) in composting.

Probit Logit
Attribute Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Coef. S.E Coef. S.E Coef. S.E Coef. S.E Coef. S.E Coef. S.E
Constant -1.183***  0.106 0.033 0.269 -0.538 0.329  -2.047***  0.202 0.06 0.431 -0.881 0.587
Availability
(Yes=1; 0.831%** 0.216 0.814%** 0.221  1.393*%** 0.362 1.371%** 0.373
otherwise =0)
Funding
(Yes=1; 0.374 0.266 0.44 0.272  0.627 0.441 0.759* 0.453
otherwise =0)
Cadres (Yes=1;
otherwise =0)
Adopt (Yes=1;
otherwise =0)
Network
(Yes=1; 0.264 0.209 0.275 0.219 0.475 0.354 0.505 0.373
otherwise =0)
Education
(Yes=1; -0.033 0.225 0.023 0.231 -0.056 0.382 0.04 0.395
otherwise =0)
Continuous
(Yes=1; 0.289 0.235 0.288 0.241  0.509 0.393 0.506 0.409
otherwise =0)
Routine
(Yes=1; 0.396* 0.225 0.441* 0.231 0.681* 0.375 0.759* 0.390
otherwise =0)
Incentives
(Yes=1; 0.332 0.234 0.291 0.244  0.57 0.389 0.489 0.408
otherwise =0)
Gender
(Male=1; -0.184 0.133  -0.066 0.170 -0.295 0.215 -0.113 0.305
otherwise =0)
Marital
(Single=1; -0.311**  0.155 -0.337* 0.204 -0.503**  0.252 -0.641* 0.371
otherwise =0)
Age (20-29=1;
above 29 =0)
Higher
education
(>bachelor’s 0.112 0.164 -0.278 0.212 0.177 0.264 -0.52 0.376
degree=1;
otherwise =0)
Occupation
(Formal
employed=1;
otherwise =0)
Income (>IDR
5 million; 0.097 0.209 0.038 0.263 0.152 0.334 0.091 0.463
otherwise =0)

0.431* 0.230 0.402* 0.236  0.747* 0.382 0.702* 0.394

0.542** 0.236 0.527** 0.246  0.885** 0.392 0.872** 0.407

-0.311*  0.164  -0.455** 0.212 -0.505* 0.266 -0.821** 0.379

-0.077 0.189 -0.266 0.236 -0.123 0.303 -0.504 0.413

Properties

LLR 220.757 13.766 229.438 220.149 13.773 229.239

McFadden’s
Pseudo R2

X2, sig 1% 14.683 10.644 22.307 14.683 10.644 22.307

0.860 1.363 0.869 0.862 1.363 0.869

*** kk X are significant differences at p < 0.01, p < 0.05, and p < 0.1, respectively.

Transitioning to Model 2, the lens shifts from composting dynamics to socioeconomic attributes, while
retaining the probit framework. In this model, gender is distilled into a binary representation, where males
are denoted by 1. Marital status was simplified with 'Single' individuals encapsulated by a value of 1. Age was
segmented with the bracket '20 to 29' represented by 1, and those above this range were assigned a 0.
Education, notably higher education, demarcates those with qualifications surpassing a bachelor’s degree,
with 1. Formal employment and an income threshold above IDR 5 million were also captured in this binary
schema. Through this lens, Model 2 delves into the socioeconomic fabric, probing how these underlying
factors intersect with WTP for composting. Model 3 emerges as a confluence, weaving attributes from
Models 1 and 2 but anchored within a probit equation. It embodies a holistic approach, casting a net wide
enough to encapsulate composting-centric and socioeconomic facets and enriching the understanding of
WTP dynamics.
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Further diversifying the analytical approach, Model 4 leaves Model 1's book, but transitions from a probit to
a logit model. It re-examines the composting-centric factors through the prism of the logit equation, offering
an alternative perspective on their influence on the WTP. Simultaneously, Model 5 reinterprets Model 2
within the logit framework. Socioeconomic attributes remain consistent in their representation, but the logit
backdrop offers a fresh avenue to gauge their potency in shaping WTP. Finally, Model 6 serves as a
culmination, fusing the attributes of both preceding models but tethered to a logit equation. As a
comprehensive analytical tool, it seeks to provide an enriched understanding of juxtaposing composting and
socioeconomic variables within the logit model.

Table 4 provides a comprehensive analytical exploration of the determinants that influence an individual’s
WTP in composting. By studying these metrics, we can discern the comparative strengths and nuances of
each model. There are stark contrasts in the realm of Akaike Information Criterion per Number of
observations (AIC/N), which essentially gauge the quality of each model relative to the others (with a lower
score indicating a better fit). Models 2 and 5 emerged as potential front runners, with the lowest values of
13.766 and 13.773, respectively. This indicates a superior fit to the data for these socioeconomic-centered
models compared to the composting-centric and combined models, such as Model 1, with a value of 220.757
or more encompassing Model 3 at 229.438.

Turning our attention to Log-Likelihood Ratio (LLR) values, which serve as indicators of a model's goodness
of fit compared with a null model, we observe consistency in the results. Models 1, 3, 4, and 6 all hover
around the 0.4 mark. Models 2 and 5, which had previously exceeded the AIC/N metric, presented the lowest
LLR values, both settling at 0.025. This might suggest that while these models are parsimonious (as indicated
by AIC/N), they might not necessarily offer a markedly better fit than a model with no predictors. McFadden's
Pseudo R2 is especially telling, acting as a mirror to the traditional R2 in regressions. This metric provides an
insight into the proportion of variance in the dependent variable that the model elucidates.

Remarkably, Models 2 and 5 once again take the lead, with a score of 1.363, which is considerably higher
than the 0.86 ballpark observed in Models 1, 3, 4, and 6. These hints at the possibility that the socio-economic
factors encapsulated in Models 2 and 5 might wield a substantial influence, accounting for a significant chunk
of the variance in WTP. Finally, the values at the 1% significance level offer insights into the overall
significance of each model. Higher values suggest more pronounced significance. Here, the combined
attribute models, Models 3 and 6, take the central stage with values of 22.307. These models, which combine
composting-centric and socioeconomic attributes, seem to have a more profound effect on WTP, highlighting
the multifaceted nature of the decision-making process.

The availability of community- or private-scale composting facilities stands out, with a positive coefficient
that is consistently significant across all models at a high confidence level (p-value > 0.001). This suggests that
the mere availability of such facilities plays a crucial role in increasing the willingness to participate. When
the confidence level is high, it solidifies the importance of community- or private-scale composting setups to
boost participation. The role of trained cadres in understanding composting techniques is as follows. Their
influence was also positively significant, with a p-value > 0.01 across all models. The presence of
knowledgeable individuals in the community, well-versed in composting techniques, is a strong motivator for
increased participation.

The ability to adopt efficient and environmentally friendly composting technology also wields influence, as
evidenced by its positive coefficient across all models, albeit at a slightly lower confidence level (p > 0.05).
This implies that, while community values adopt environmentally friendly composting methods, they may
not be as compelling a factor as the prior two. Routine Field Monitoring of Composting Practices showed a
positive correlation with willingness to participate, holding its ground with a p-value > 0.01. This emphasizes
the community's inclination towards regular oversight, suggesting that consistent monitoring might act as a
reassurance or incentive for individuals to engage in composting activities. Conversely, certain socioeconomic
factors paint a contrasting picture.

Marital status, specifically being single, correlates negatively with willingness to compost. The coefficient was
negative across all models, but the confidence level was slightly reduced (p > 0.05). This could hint at many
reasons, perhaps the constraints of singlehood, time management, or lifestyle choices, that make composting
less appealing to this demographic. Similarly, the Age group 20 to 29 also demonstrates a negative correlation
with a p-value > 0.01 across all models. This implies that younger individuals may be less inclined to
participate in composting than their older counterparts are. The reasons could be manifold, ranging from
differing priorities to residential circumstances or perhaps a lack of awareness or motivation.
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Extant literature often points to the pivotal role of infrastructure in community participation in environmental
efforts. Zamroni et al. [28] noted that communities with accessible recycling and composting facilities
exhibited greater environmental participation. Thus, the accessibility and presence of these facilities can not
only act as facilitators but also as solid determinants of environmental action. The presence of knowledgeable
individuals or experts in communities has been acknowledged in previous studies. Mondala and Sannidhi [29]
emphasized that community leaders and trained experts often serve as catalysts, invigorating collective
actions and initiatives. Their presence and active role can galvanize community engagement and
participation, stressing the importance of expertise in the realm of composting.

Past studies have highlighted that while communities and individuals express a keen interest in green
technologies, actual adoption can be hindered. Factors such as financial constraints, lack of knowledge, and
resistance to change can impede this adoption [30,31]. Despite interest, transitioning to newer and more
sustainable practices may not always be straightforward. Accountability in environmental practices has been
highlighted in literature as a significant driver of participation and adherence. For instance, Suryawan and
Lee [24], Andeobu et al. [32] pointed out that systems with consistent monitoring and feedback mechanisms
can significantly boost participation rates by ensuring trust, transparency, and best practice. Conventional
academic wisdom has often positioned younger individuals as more eco-conscious, as suggested by studies
Chen et al. [33], Kume and Sato [34]. However, actual participation and willingness can be influenced by
various factors including lifestyle, financial constraints, and priorities at different life stages. Singles may also
exhibit different environmental behaviors based on lifestyle, time constraints, and socioeconomic conditions.

NbS is fundamentally anchored in harmonizing human activities with natural processes to achieve robust
environmental and societal outcomes [3]. Composting, an ecological means of waste reduction and soil
enrichment, is a crucial avenue in this pursuit [35]. This evidence underscores the significance of the
accessibility of composting facilities. As communities flourish around a quickly reachable composting
infrastructure, policymakers must invest in both establishing and maintaining such facilities, especially in
underserviced areas. This addresses waste management challenges and galvanizes community participation
in sustainable endeavors. Training has emerged as a form of linchpin. A trained cadre embodies a repository
of expertise and acts as a catalyst, radiating awareness and best practices in the community. To bolster this,
policymakers should spearhead training initiatives, possibly collaborating with environmental organizations.
Creating certification systems might further lend credibility and structure to these programs [36], ensuring a
consistent and high standard of expertise.

However, the technological aspect cannot be sidestepped, even with expertise and infrastructure [37]. The
inclination of the community towards adopting efficient and environmentally friendly composting technology
is palpable, albeit with potential barriers. The onus falls on the policy directives that make these technologies
affordable and intuitive. Introducing subsidies, fostering research on sustainable composting technology, and
offering financial incentives can make a significant difference. Accountability and trust, two pillars of
successful community initiatives [38,39], reiterate the need to monitor composting practices regularly. A
transparent digital platform paired with a robust monitoring body ensures adherence to standards and
community trust, thereby driving higher participation rates. Finally, delving deeper into demographic
intricacies, tailored strategies for specific groups, such as younger individuals and singles, might be key to
broader participation. Their unique lifestyles and priorities necessitate a more nuanced approach, potentially
involving targeted educational campaigns, community events, or incentives crafted for their needs. By
weaving these insights into policies, NbS can foster a holistic, community-driven approach to environmental
stewardship.

The metropolitan landscape of Jakarta presents a unique blend of challenges and opportunities regarding
environmental initiatives such as composting. The evident significance of the availability of composting
facilities drives the need for readily accessible infrastructure. For a sprawling urban expanse, such as Jakarta,
where space is at a premium and waste management is crucial, policymakers should prioritize establishing
decentralized composting stations in community centers, residential complexes, or office premises. Such
proximity can encourage more residents to actively engage in composting actively [40,41]. Similarly, the
importance of trained cadres or experts indicates that mere infrastructure might not suffice, and there is an
inherent need for guidance. Jakarta's diverse demographics could benefit immensely from local champions
or experts who can tailor composting practices to the city's specific challenges, whether the tropical climate
or various types of waste generated. Investing in regular training programs or workshops [24], perhaps in
collaboration with local NGOs (Non Governmental Organization) or environmental bodies, could create a
knowledgeable cadre to guide and inspire immediate communities.
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Emphasis on adopting efficient composting technologies underscores the evolving nature of urban
composting. Sticking outdated composting methods may not be viable in a metropolis that is continually
growing and innovating. Therefore, city governance should facilitate the introduction and adoption of
cutting-edge composting technologies, ensuring that they are both efficient and user-friendly, to encourage
widespread adoption. Routine practices, particularly in Jakarta, often define success. Regular monitoring and
feedback mechanisms in the composting process can bolster adherence and maintain enthusiasm [42,43].
This could range from digital platforms that track composting metrics to community-led initiatives that
periodically review and refine the practices. Finally, the significance of marital status and age to WTP signals
the need for demographically tailored strategies. For instance, younger residents, possibly living in shared
spaces or working long hours, may benefit from communal composting systems or digital platforms that
simplify the composting process. Conversely, families may have different needs, such as larger composting
units or educational programs for their children. Recognizing and addressing these nuances can amplify the
WTP across boards.

The significant positive impact of community- and private-scale composting facilities, as indicated by our
data, compels us to look beyond infrastructure provision. While the presence of these facilities is crucial, our
findings suggest that their effectiveness depends on how they are integrated within the community. For
instance, proximity to residential areas and ease of access are likely to be key factors influencing their usage.
Similarly, the role of trained cadres underscores the importance of human capital in environmental initiatives.
However, this raises questions regarding ongoing training and support, as well as the scalability of such
programs. The less pronounced influence of environmentally friendly technology on participation suggests a
potential gap between community interest in sustainable practices and the practicality or accessibility of such
technologies.

This points to a need for further investigation into barriers to adoption, such as cost, lack of awareness, or
technological complexity. Our findings have direct implications for policy and community programme
development. The importance of composting facilities suggests that urban planning and environmental
policies should prioritize the integration of such infrastructure into community design. Collaboration with
local organizations to provide ongoing education and training could enhance the effectiveness of these
facilities. The crucial role of trained cadres highlights the need for investment in community education
programmes. Policymakers might consider creating certification programs or continuous learning
opportunities for community leaders to ensure that they remain effective and relevant.

Regarding technology adoption, our study indicates the need for policies that bridge the gap between interest
and practical application. This could involve subsidizing environmentally friendly composting technologies or
collaborating with technology providers to create more user-friendly and accessible solutions. By weaving
these insights into policy and practice, we can foster a community-driven approach to environmental
stewardship that aligns with NbS principles. Our study provides a framework for understanding the complex
interplay between infrastructure, expertise, technology, and socioeconomic factors in environmental
participation, offering a roadmap for more effective and inclusive environmental initiatives.

Conclusion

Several key factors stood out in our exploration of the determinants impacting WTP in composting in Jakarta's
metropolitan area. The availability of community- or private-scale composting facilities has emerged as a
pivotal element that reflects the importance of accessibility and infrastructure for encouraging composting
practices. Furthermore, the role of trained cadres in understanding composting techniques is important.
Their expertise and guidance can be instrumental in bridging the knowledge gap and enhancing their
participation rates. This study also highlights the importance of adopting efficient and environmentally
friendly composting technology. As urban regions grapple with space constraints and environmental
challenges, adopting advanced composting methods can significantly influence the WTP. Routine field
monitoring of composting practices further augments this willingness and underscores the importance of
consistent monitoring and quality control. From a demographic perspective, marital status and age played
important roles. Singles showed a different propensity to participate in composting than their married
counterparts. Additionally, the age bracket of 20 to 29 demonstrated distinct attitudes, indicating
generational differences in environmental consciousness or practical engagement with composting activities.
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