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ABSTRACT

Solid waste has rapidly and continuously accumulated due to human activities and lack of proper
management. The Pay-As-You-Throw (PAYT) scheme is based on the polluter-pays principle as a technical
solution for economic incentives for waste generation. The study determined household level of awareness
and practices on Solid Waste Management (SWM) and its community-preferred SWM services in Dahican,
Mati, Philippines. To investigate, adopted questionnaires were employed, and a face-to-face survey was
conducted in households in Dahican. It was revealed that households were highly aware practice of SWM. In
particular, the household was very highly aware of the policies and guidelines of SWM (¥=4.29) and always
practices proper disposal (x=4.65). Additionally, households marginally preferred PAYT service with an
attribute that waste is placed at the curbside where it is collected twice a week by the municipal workers,
with garbage trucks, that waste segregation is not required, with a payment of 80 (or 20 per week) to
the barangay treasurer. It was noted that there was no significant difference in the level of awareness and
practice of SWM according to age bracket, gender, household size, and monthly income. Moreover, community
preferences for the PAYT scheme remain uncertain and not feasible. To note, community engagement
and education, and regular monitoring of barangay-based SWM are necessary, due to respondents’
limited awareness of their role in SWM and often a practice of proper reusing, segregation, and recycling.
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INTRODUCTION

The pay-as-you-throw (PAYT) scheme is
an innovative Solid Waste Management (SWM)
instrument that applies a market-based environmental
economic approach to address waste segregation
and improve recycling, contributing to a circular
economy, behavioral changes, and waste financing
instruments for local governments (Ghimire et al.,
2024). The PAYT recognizes a reduction in waste
generation and public government burden and
an increase in recycling; however, the downside
is the administrative complexities in localizing
PAYT and illegal dumping to avoid disposal fees
(Messina et al., 2023; Fullerton &Kinnaman, 2017).
Furthermore, waste generation is estimated to
increase yearly, not only due to improper and
complex waste management but also due to
population growth, economic growth, urbanization,
and consumption of raw materials (Papamichael et
al., 2022; Chen et al., 2020).

Solid waste (SW) mismanagement is a
global issue in terms of environmental contamination,
social inclusion, and economic sustainability (de
Souza Melaré et al., 2017;Gupta et al., 2015), which
requires integrated assessments and holistic
approaches for its solution (Bing et al, 2016).
Improper management of solid waste has been
reported by several researchers in different cities
in developing countries (Zohoori and Ghani, 2017;
Mmereki et al., 2016; Ziraba et al., 2016). Due to a
lack of adequate infrastructure, legislated recycling,
financial support, and citizen awareness (Mmereki
et al,, 2016), waste management in most developing
countries is inefficient in segregation, collection,
storage, treatment, and disposal practices (Ali et
al.,, 2017; Kumar et al., 2017; Shaharudin et al.,
2015). The main evident issues that contribute to
solid waste mismanagement are open dumping in
uncontrolled sites, open burning of waste, and the
mismanagement of the leachate produced in final
disposal sites (Wilson et al., 2015).

Governments and health authorities
are under pressure from the public to prove the
absence of or lessen the potential adverse health
effects posed by waste management practices
e.g., landfill (Giusti, 2009). Consequently, in the
Philippines, the Environmental Quality Act
1974 and the Local Government Act 1976, found
inadequate, were amended to improve the
quality of the environment (Tarmudi et al,

DAVAO I
RESEARCH
Davao Res J 2025 Vol. 16 | 17-29

2012). The most notable policy came with the
implementation of the Philippines Republic Act
(RA) 9003, also known as the Ecological Solid
Waste Management Act of 2000, which is considered
to be a broad-based and comprehensive approach
to solid waste management (SWM). By promoting
the 3 Rs - reduce, reuse, and recycle - a holistic
approach to adopt a systematic, comprehensive,
and ecological program, RA 9003 aims to ensure
the protection of public health and the environment
through proper segregation, collection, transport,
storage, treatment, and disposal of solid waste
and alleviating poverty by selling recyclable
materials as an added benefit. The landfill is the
acceptable option in the Philippines for final
disposal since incineration has been banned
under the Ecological Solid Waste Management
Act of 2000 or Republic Act N0.9003 (RA 9003) due
to toxic emissions (Sapuay, 2016). In turn, the
PAYT encourages waste prevention, segregation,
reduction, and recycling behavior while generating
revenue (Ghimire et al., 2024; (Ukkonen and
Sahimaa, 2021).

As waste is constantly generated, this
minimizes the lifespan of the City of Mati’s sanitary
landfill, thus, there’s a need to enhance the SWM.
Aside from that, policy enforcement, public
awareness, and waste reduction strategies remain
challenged. One of the more promising potentials
is the expansion of waste generation fees to
the household level. PAYT scheme is to employ
market-based instruments for waste incentives.
For this reason, this study seeks to determine the
potential for implementing the PAYT scheme in
Barangay Dahican in the City of Mati. The purpose
is to add value to existing practices implemented
under the Ecological Solid Waste Management
Act of 2000 or Republic Act 9003, reinforce waste
reduction and recycling, and acknowledge the
importance of proper waste management
practices. The study aimed to provide insight into
the PAYT program preferred by the community.

MATERIALS AND METHODS
Description of the study area

Dahican is one of the barangays in the
City of Mati, Davao Oriental (Figure 1). Dahican
is situated at approximately 6.94, 126.27, in the

island of Mindanao, and its elevation is estimated
at 18.4 meters above mean sea level (PhilAtlas,
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2025). Dahican has residential buildings and
infrastructures such as but not limited to commercial
and business establishments, a sports complex, a
school, a college, a university, and a clinic. The red

circle indicates where the survey was conducted,
the face-to-face household survey in the residential
area of Dahican.
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Figure 1. The study area at Barangay Dahican, Mati City. The red circle refers to the site where the

survey was conducted.

Data collection

Approval of the Barangay Captain of
Dahican and consent of the key informant and
respondent are practiced as ethical considerations
of the study. The study employs a descriptive
research design using surveys to assess community
awareness, practice and choice modeling for the
preferences regarding a potential PAYT scheme.
In particular, a quantitative data collection for the
household level of awareness and practice regarding
SWM; while the preferred PAYT scheme i.e.,
community-preferred SWM services in Barangay
Dahican is presented with 2 options together with
its attributes. The sample size was determined

through Slovin’s formula wherein N (population
size) is the total household (8,516)!, and the margin
of error assigned was 10 percent. A household
chosen randomly (stratified sampling) where one
respondent who lived in Barangay Dahican during
weekdays, per site, preferably the father or mother,
or, in the absence of both, any adult living in the
household is surveyed. A total of 17 respondents
per site where surveys were conducted through a
face-to-face structured self-completion? The survey
questionnaire, design, and analysis are adopted
from Bautista (2019) for the level SWM awareness
and practice and Naz and Naz (2006) for PAYT
scheme which are then localized.

! The data was obtained in 2021 through personal communication in Barangay Dahican, City of Mati.

2 The sample size rounded to 102, to ensure even distribution across six sites.

DOI: https://doi.org/10.59120/drj.v16i2.362

DAVAD I

Davao Res J 2025 Vol. 16 | 17-29




Community Preferences for a Pay-As-You-Throw Scheme

Lahoy and Rapiz

Data analysis

The level of awareness and practice on
SWM, a Likert scale was employed, which is a
rating scale for measuring ordinal data associated
with adopted range and interpretation (Tables
1 and 2); where the respondent measured their
awareness and practice. As for the selection of
enhanced solid waste management services
through PAYT scheme, a binary scale was used,

which is a nominal scale consisting of a binary
item that has two (2) possible values. The level of
awareness and practice on SWM were analyzed
based on descriptive statistics frequency (n), central
tendency (mean), and position (rank) whereas
a Kruskal-Wallis test was utilized to determine
the significant differences of respondent SWM
awareness and practice based on their age bracket,
gender, household size, and monthly income.

Table 1. Range and interpretation regarding the level of awareness on solid waste management

(Bautista, 2019).

Range Interpretation
4.20-5.00 Very Highly Aware
3.40-4.19 Highly Aware
2.60-3.39 Aware

1.8-2.59 Not Aware
1.0-1.79 Very Unaware

Table 2. Range and interpretation regarding the level of practice on solid waste management

(Bautista, 2019).(Bautista, 2019).

Range Interpretation
4.20-5.00 Always
3.40-4.19 Often
2.60-3.39 Sometimes
1.8-2.59 Rarely
1.0-1.79 Never

RESULTS
1. Socio-demographic information
a) Age-gender distribution of respondents

Out of the 102 respondents, a majority who

Table 3. Age-gender distribution of respondents.

participated in the survey were female (68.62%, n
=70) compared to the male respondent (31.37%, n
= 32) (Table 3). The highest age group who participates
(both genders) belongs to an age of from 18 to 25
years old (32.35%, n = 33) who are young adults then
followed by the mid-adulthood whose age group
belong to from 36 to 45 years old (20.59%, n = 21).

Age group Male Female Male % Female %
66 above 1 3 0.98% 2.94%

56 - 65 4 7 3.92% 6.86%

46 - 55 3 11 2.94% 10.78%
36-45 6 15 5.88% 14.71%
26-35 5 14 4.90% 13.73%
18-25 13 20 12.75% 19.61%
Total 32 70

Total in percent 31.37 % 68.62 % 100%
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b) Monthly income of respondents ranging between PHP 8,501 and PHP 17,000 (Figure
2). Several of the respondent (10.78%, n = 11) have
Majority of the respondent (61.76% or n = a monthly income ranging from PHP 17,001 to

63) have a monthly income of less than PHP 8,500 PHP 25,500 and few (5.88%, n = 6) have PHP 25,501
while some (21.57%, n = 22) have a monthly income beyond.

Monthly income of respondents

B8040

= $0-8.500 = $5501-17.000 = ¥17.001-25,500 F25,501+

Figure 2. Monthly income of respondents.

c) Household size of respondent of seven (7) to ten (10) members (Figure 3). Several
of the respondents (16.67%, n = 17) have one (1) to
Most of the respondents (54.90%, n = 56) three (3) members while few (1.96%, n = 2) have
had a household size of four (4) to six (6) members larger sizes from 11 to 13.
while some (26.47%, n = 27) had a household size

Distribution of household size of respondents

1.96%

"lw3 =4we =Twld ~11tw1l3

Figure 3. Distribution of household size of respondents.
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2. Level of solid waste management awareness

Respondents in Barangay Dahican
have the highest mean in the level of awareness
for the policies and guidelines of solid waste
management (¥ = 4.29) followed by the purpose of
the management of solid waste management
(x = 4.26); which both interpret as very highly

aware (Table 4). They were also highly aware
of the proper discipline of SWM (x = 4.17), the
importance of SWM to the environment (x = 4.14),
the implementation of solid waste management
(x = 4.12), and the importance of waste minimization
(x = 4.09). However, they are less aware of
their roles as citizens on SWM. Furthermore,
they were highly aware of SWM (x, = 4.14).

Table 4. Level of Awareness of respondents of Barangay Dahican on SWM.

Responses Mean SD Interpretation
Policies and Guidelines of SWM 4.29 0.99 Very Highly aware
Purpose of the Management of SWM 4.26 0.97 Very Highly aware
Proper Discipline of SWM 4.17 1.00 Highly aware
Importance of SWM to the environment 4.14 1.17 Highly aware
Implementation of SWM 4.12 1.05 Highly aware
Importance of Waste Minimization 4.09 1.09 Highly aware
Roles of citizen on SWM 3.90 1.22 Highly aware
Total Mean 4.14 Highly aware

Legend: 4.20-5.00 (Very Highly Aware); 3.40-4.19 (Highly Aware); 2.60-3.39 (Aware); 1.8-2.59 (Not Aware); 1.0-1.79 (Very Unaware).

3. Level of solid waste management practice

Respondents in Barangay Dahican have
always practice proper disposal (x = 4.65) and proper
reduction of waste (¥ = 4.23). The often-done

SWM practice by the respondent are proper reusing
(x = 4.12), segregation (x = 4.11), and recycling
(x = 3.99). Overall, the respondents determined
always practice SWM (5, = 4.22) in their Barangay
i.e., Dahican (Table 5).

Table 5. Level of the practice of respondents of Barangay Dahican on SWM.

Responses Mean SD Interpretation
The practice of Proper Disposing 4.65 0.73 Always

The practice of Proper Reducing 4.23 0.92 Always

The practice of Proper Reusing 4.12 1.15 Often

The practice of Proper Segregation 411 1.04 Often

The practice of Proper Recycling 3.99 1.21 Often

Total Mean 4.22 Always

Legend: 4.20-5.00 (Always); 3.40-4.19 (Often); 2.60-3.39 (Sometimes); 1.8-2.59 (Rarely); 1.0-1.79 (Never).

4. Respondents’ awareness and practice
of SWM across its demographic profile

The respondents’ level of awareness and
practice of SWM in Dahican was further analyzed
in relation to their demographic profile. The results

show that there are no significant differences in
the level of awareness and practice regarding
SWM when respondents were grouped according
to their demographic profile (age bracket, gender,
number of household size, and monthly income)
(Table 6 & 7).

Table 6. Significant difference in the level of awareness regarding solid waste management across the

demographic profile
N Mean SD F P

18 - 25 35 415 0.77
26 - 35 18 4.10 0.84
36 -45 20 4.08 0.63

Age Bracket 46 - 55 14 4.3 0.93 0.41 0.84
56 — 65 11 3.99 1.07
66 above 4 461 0.46
Female 70 421 0.77

Gender Male 3 393 0.86 1.80 0.18
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1-3 17
Household size 11-13 2
4-6 56
7-10 27
0-8500 63
Monthly income 8501- 17000 22
17001-25500 11
25501 above 6

4.25 0.82
5.000 0.000 1.12 0.34
4.13 0.74
4.01 0.91
4.13 0.78
4.10 0.88 0.13 0.94
4.13 0.73
4.33 1.03

Legend: The test is significant if p = < 0.05.

Table 7. Significant difference in the level of practice regarding solid waste management across the

demographic profile.
N Mean SD F p
18 - 25 35 4.07 0.68
26-35 18 4.55 0.58
Age Bracket 36— 45 20 4.05 0.82 1.35 0.25
46 — 55 14 4.27 1.18
56 - 65 11 4.20 0.74
66 above 4 4.65 0.44
Female 70 4.25 0.81
Gender Male 39 414 075 0.48 0.49
1-3 17 4.49 0.57
11-13
Household size 4-6 26 218 833 1.36 0.26
7-10 27 4.24 0.80
0-8500 63 413 0.78
. 8501- 17000 22 4.04 1.02
Monthly income  17001_25500 11 4.09 0.86 0.77 051
25501 above 6 4.43 0.81

Legend: The test is significant if p = < 0.05.

Option for PAYT scheme i.e., community-
preferred SWM services

Respondents in Dahican marginally
preferred option 1 (Figure 4). This means they are
willing to pay a higher garbage fee of PHP 20 per
week or PHP 80 per month (Table 8), which is paid
to their barangay treasurer. This is the attribute

of PAYT scheme option 1, where waste is placed
at the curbside and then collected twice a week by
municipal workers with garbage trucks, so waste
segregation is not required. It would seem, then,
that a slightly higher percentage of the respondents
are willing to pay more for the more convenient
attributes provided by option 1.

Community-preferred SWM services

Figure 4. Community-preferred PAYT scheme i.e., option by respondent in Barangay Dahican.

DOI: https://doi.org/10.59120/drj.v16i2.362

DAVAD ™\
RESEARCH
Davao Res [ 2025 Vol. 16 | 17-29 JOURNAL

23




Community Preferences for a Pay-As-You-Throw Scheme

Lahoy and Rapiz

Table 8. Attributes per option of community-preferred SWM services i.e., PAYT .

Attributes of an ecological

SWM service Option 1

Option 2

A. Collector of waste

B. Waste segregation at source

Municipal workers with
garbage truck
Waste Segregation not required
» Workers will be hired to
segregate wastes after they

Barangay workers with
hired jeepney
Waste Segregation required
* No segregation,
no collection

are collected

C. Frequency or No. of times of Twice

waste collection in a week
D. Location of waste collection

and mode of payment of fee
E. Garbage fee in PHP peso

Curbside and "Pay to the
barangay treasurer”
20 per week or 80 per month

Once

Modified pick-up and
"Pay as you throw"
5 per week or 20 per month

DISCUSSION

In the survey, young adults in the household
account for a significant portion of respondents
because the surveys were conducted mostly on
weekdays in the daytime, which accounted for
the absence of most of the heads of the family
who were away at work. It was noted that half
of the respondents have a household size of four
(4) to six (6) and have a monthly income of less
than PHP 8,500. This emphasizes that household
size is expectedly positively related to household
waste generation (Trang et al., 2017) as the same
goes for its monthly income (Yao and Zhou, 2023);
that is, families with more members and with rich
socioeconomic conditions are expected to generate
a larger quantity of household solid waste per day.
However, Bos-Brouwers et al., (2014) and Jorissen
et al,, (2015) emphasize larger households can also
generate less amount of wasted food on a per
capita basis. Also, the study of Verzosa et al,
(2024) found that smaller households tend to be
more aware and practice better SWM. Likewise,
a household’s size and monthly income influence
the adjustment of the PAYT scheme progress
(Sampson Oduro-Kwarteng et al.,, 2015; Epp and
Mauger, 1989) same as to environmental education
(behavioral) toward SWM (Emmanouil et al., 2022).
Social consideration is needed in implementing
PAYT as respondents have different socioeconomic
backgrounds (Batllevell and Hanf, 2008),
maintaining fairness where the majority accept
such waste fee/charges. Furthermore, household
size and monthly income disparity, and behavior
are factors that influence the PAYT scheme
(Ghimire et al., 2024; Miliute-Plepiene et al., 2016),
thus, equity-based measures for garbage i.e., a
waste fee must be noted to ensure respondents’
willingness to participate in such scheme at their
economic sense.
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It was revealed that the respondents have
the highest level of awareness for the policies
and guidelines of the management of SWM. This
indicates they are mindful and aware of policies
and guidelines and the purpose of proper SWM.
Yet, the respondent’s least awareness is their role
as citizens in SWM. This emphasizes they are
less aware of their roles as agents in the effective
implementation of SWM. There is a need to orient
respondents on their obligations, functions,
and responsibilities as a citizen in SWM.
Community awareness plays a fundamental role
in environmental sustainability (Virtanen et al.,
2020). For instance, as citizens understand the
environmental and social impacts of mismanaging
and improper disposal of solid waste (Li et al,
2023; Debrah et al., 2021; Mir et al., 2021), as a
result, this encourages them to participate and
engage in SWM that contributes to sustainability.
Likewise, knowing the consequences tends to
trigger citizen/community participation in how
positive outcomes can bring (Suryawan and Lee,
2024) and prevent any negative outcomes e.g.,
pollution and health hazards. Moreover, SWM
must design that incorporates community values
as well as provide incentives (Budihardjo et al,,
2022), as this fosters community participation.

The respondent always practices proper
disposal of and reducing waste, a respondent’s
SWM practice most SWM commonly done. This
indicates they are conscious and convinced of
the need for proper disposal of and reducing
waste, noting its benefit to humans and the
environment. However, the respondent often
practices the proper reusing, segregation, and
recycling of waste as this might be found a personal
inconvenience for the respondent. Likewise,
reusing, segregation, and recycling of waste cause
effort, space, and time to do, thus it is discouraged
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to do so (Kasmuri et al,, 2023). This makes residents
have less responsibility toward separating, reusing,
and recycling waste, considering its government
responsible (Saritha et al, 2015). Also, having
distrust in local government perceive ineffective
SWM (Drimili et al, 2020). Thus, a lack of
awareness and participation due to the government’s
responsible mentality makes waste management
ineffective and unaware of waste generation
(Rousta et al., 2016). Although some cooperate
and participate, improper or lack of management
(e.g., waste facilities) hinder them from doing so.
Moreover, lack of participation is not the only
respondent to blame, this is attributed to such lack
of program and government attention, limited
access to recycling stations, and insufficient space
(Almasi et al., 2019).

Recovery of valuable waste through reusing,
segregation, and recycling makes it sustainable
instead of ending up as a burden in landfills
(Sapuay, 2016) given that the population continues
to grow as same as its waste generated. The
community must be part of the waste management
and not solely rely on the government. Where
resident manage their waste at the household
level while the government ensures and maintains
proper waste management (e.g., awareness
and enforcement) (Kihila et al., 2021). Such as
accessibility to recycle bins, waste segregation
information, an incentive for waste segregation,
and waste segregation, this promotes the community’s
waste practices and behavior through reusing,
segregation, and recycling of waste (Sin-Yee and
Sheau-Ting, 2016; Nawaz et al., 2022; Zhao et al.,
2022).

Given the two choices of the PAYT scheme,
a slightly higher percentage of respondents
preferred option 1 to option 2 (Figure 4). It means
that respondents marginally prefer that the
waste be collected by municipal workers using a
garbage truck compared to barangay workers
using a hired jeepney (Table 8). Respondents
also marginally prefer that waste segregation
is not required at source as compared to the “no
segregation, no collection” policy. This reflects
on the respondent level of SWM awareness and
practice, where they are less aware of their role
in SWM (Table 4), and segregation is often
practiced (Table 5). Their preferences for PAYT
are shaped more by their convenience (than

3 Based on the key informant interview (KII)

DOI: https://doi.org/10.59120/drj.v16i2.362

by cost) as the same goes for their SWM
awareness and practice. Moreover, respondents
want the garbage to be collected twice a week as
opposed to once a week. Also, the payment for
the PAYT scheme marginally prefers addressed to
the Barangay treasurer at PHP80 per month
(or P20 per week). Furthermore, the PAYT
scheme is already implemented at the busi-
ness establishments level, whereas at the
household level, it focuses more on education
rather than penalizing*

The survey revealed a marginal preference
option for the PAYT scheme (Figure 4, Table 8),
this highlights no overwhelming preference,
which does not receive a majority vote. This
demonstrates a lack of social acceptance or
respondents have different PAYT preferences —
as of now, no single PAYT is majority preferred,
thus it is not feasible for PAYT to be implemented.
This highlights that PAYT needs to gain social
acceptability from respondents (Boorsma et al.,
2012). Also, the study failed to determine if the
respondent was not in favor of PAYT. In turn, some
are less certain in supporting or implementing
PAYT (Emmanouil et al, 2022). Where non-
participation or delinquent behavior, such as
dumping and littering, weakens SWM (Huemer,
2017, Emmanouil et al, 2022). Furthermore,
education and information reinforce solid waste
management (Macusi et al, 2019) and such
intervention remains practical and engaging
(Suminguit et al., 2023).

The PAYT already exists and is implemented
by several countries such as Germany (Morlok et
al., 2017), Poland (Szymanska and Wielechowski,
2020), and Nepal (Ghimire et al., 2024). However,
PAYT faces challenges due to the waste fee
generated, which puts a financial burden on some
(Wring et al., 2019). Some respondents weighed the
pros and cons of the PAYT option before accepting
it (Morlok et al., 2017). Furthermore, designing
PAYT effectively relies not only on technical
aspects (e.g., waste fee) but also on understanding
the social criteria from governance to public
support (Emmanouil et al., 2022; (Alzamora and
Barros, 2020). Ultimately, the main intention for
the implementation of PAYT is to create a waste
reduction incentive (Messina et al., 2023) and
promote recycling and material reuse (Morlok et
al., 2017).
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CONCLUSION

The respondents’ awareness and practice
of SWM reflect the effectiveness of local waste
management. In particular, the study assessed the
respondent awareness and practice in SWM in
Dahican, City of Mati; it was revealed that they
are very highly aware of SWM policies, purpose,
and guidelines and demonstrated consistent
practice of proper disposal of and reduction of
their waste. However, there’s a noticeable gap in
awareness and practice toward SWM, in which
the respondents are less aware of their role
in SWM and often practice recycling. Thus,
awareness and education initiatives are needed
to increase community participation by knowing
their roles in SWM and encourage recycling
practices. Additionally, the implementation of
PAYT marginally prefer PAYT option 1, yet did not
receive a majority vote from the respondents.
This emphasizes a need for interdisciplinary
consideration from technical to social dimensions
in implementing the PAYT scheme. Moreover,
the survey failed to acknowledge whether the
respondents were in favor or against PAYT.
Also, there was no significant difference in
respondents’ awareness and practice in SWM
across their demographic profile (age bracket,
gender, household size, and monthly income).
Overall, the level of awareness and practice
on SWM by respondents are generally highly
aware and always practiced, and PAYT received
uncertain preference.
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