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Abstract: Waste disposal at undesignated sites in public open spaces causes hygiene problems,
city landscape deterioration, and urban flooding in many developing countries. We used different
types of norms—subjective norms, perception about government pressure as one injunctive norm,
and personal norms—as interventions to promote people’s intentions to avoid disposing of waste
in public open spaces. Six different statements focusing on these three norms were designed, and
the residents’ tendencies to follow each statement were investigated using 15 pair-wise comparisons
in Phnom Penh, Cambodia. In addition, the likely effectiveness of each statement to encourage the
residents’ intentions was asked of national and local government officials using the same pair-wise
questions. The results showed that residents were most likely to follow an intervention focusing on
personal norms, especially when touching on people’s responsibility, and this was also perceived to
be the most effective by the government officials. Social pressure from the government, either in a
strict way with punishments or in a soft way with recommendations, were the least preferred and
thought to be ineffective by both the residents and government officials in avoiding waste disposal in
public open spaces. The result suggests that future policy implication should be more focused on
bottom-up approaches rather than top-down counterparts. Voluntary civic engagement is more vital
in dealing with waste disposal in public open space than government interventions.
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1. Introduction

Many cities have experienced extraordinary economic and population growth, but some countries
have become polluted and have to cope with large amounts of waste, especially in developing countries
where the waste management systems are generally not environmentally friendly. Currently, world
cities generate about 1.3 billion tonnes of municipal solid waste per year. This is estimated to reach
2.2 billion tonnes in 2025, and the trend will be more than double for lower income countries in the
next 20 years [1]. Because of this huge figure, many major cities are facing serious waste-related issues,
especially littering and waste disposal in public. Phnom Penh, the capital city of Cambodia, has also
faced a significant increase in waste generation [2]. The current waste collection system has been
neither sufficient nor hygienic and improvements are urgently needed [3,4]. In Phnom Penh, residents
often leave their bags of waste in front of their houses, even when collection trucks are not expected [2].
Some people even dispose of their waste in canals without thinking of the consequences, believing that
it will flow away with storm water [4]. This causes hygiene problems, city landscape deterioration,
and urban flooding [5].
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In the past few decades, significant efforts and attention have been devoted to investigate the main
determinants for a range of environmental issues. Some researchers have considered the situational
factors (external factors) of certain behaviors related to waste [6–8]. For example, Xu et al. suggested
that infrastructure improvement for segregation and facility provision could improve recycling [9].
Some researchers focused on the socio-psychological factors (internal factors) to explain people’s
behavioral intentions regarding waste-related issues [10–15]. Strydom found subjective norms to be
the most significant determinant in recycling for residents in Africa [16]. Some other researchers boldly
took a step further by incorporating both situational and socio-psychological factors. Hornik [17]
and Bar [18] both found that internal and external factors were influential in recycling and waste
minimization behaviors.

Concurrently, various scholars tried to develop field interventions by applying behavior change
techniques. These techniques include information provision and prompting, social modeling,
commitment, feedbacks, incentives like rewards and disincentives like penalties, and promoting
waste-related behaviors such as waste recycling, waste prevention, food waste reduction, and towel
reuse [19–22]. Among such a wide array of field interventions, it is accepted that norm-intervention is
one of the most effective ways to promote pro-environmental behavior. Farrow et al. suggested that
social norms influence a wide range of behaviors, and the social norm utility could have implication
for social outcomes [23]. The descriptive norm, which is one of the social norms and the perception
of other people’s behaviors, has been used as a key factor in many studies [24–27]. Statements
showing what other people are doing were used to encourage the target behavior via descriptive-norm
stimulation. However, studies focusing on “personal norms” or “subjective norms” are limited.
Grodzinska et al. conducted a campaign to promote waste recycling in Poland using a door-to-door
home advisory approach. About 60 home advisors were carefully trained before the campaign. They
visited as many households as possible throughout the city with educational materials, posters, and
booklets. The campaign was to promote pro-environmental behavior. The results showed an increase
in participating and recycling rate [28]. Goldstein et al. conducted two field experiments to examine the
effectiveness of signs which requested hotel guests to reuse their towels. Two different signs targeting
personal norms and descriptive norms were put on the washroom towel racks. The result showed that
the sign targeting the personal norm resulted in a participation rate of 35% compared to 45% for the
sign targeting the descriptive norm [27]. Tagkaloglou et al. focused on promoting pro-environmental
goals. University students were asked to set their goals based on self-determination and self-efficacy
and reported their progress regarding the goals after seven weeks. In the self-determined session, the
participants were asked to select the reason why they committed to pursue their goals from the reasons
targeting subjective norms, personal norms, and perception of importance. They were asked to report
their progress and re-rate the determination that they had felt about their goals after seven weeks.
The result indicated that self-determined motivation, both concurrently and prospectively, predicted
goal progress [29].

There have been few studies specifically focused on the factors that lead to waste disposal and
littering behavior. For instance, Cialdini et al. focused on various types of norms to explain littering
behavior [26]. Al-Khatib et al. found that socio-demographic and religious convictions influenced
littering habits [30]. Schultz et al. indicated that the availability of existing litter and trash receptacles
could have a direct impact on waste littering behavior [31]. These studies only focused either on
internal or external factors. Our previous study investigated the internal and external factors that
could influence waste disposal behavior in public open spaces in Phnom Penh, Cambodia. The results
indicated that the influence of internal factors was much larger than those of external factors on the
intention to avoid waste disposal in public open spaces. Additionally, among these internal factors,
it was found that personal norms (Pn) and subjective norms (Sb) and the perception of social pressure
from the government (Sp_g) were the main determinants for the intention to avoid waste disposal in
public open spaces [2]. Personal norm refers to the standard people hold for themselves whether they
should perform or not perform a certain behavior. This norm was found to have significant influences
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on many settings of waste related behavior (e.g., Bortoleto et al., 2012 and Barr et al., 2001). Subjective
norm refers to the perceived social pressure from significant others such as family members and close
friends regarding if they should involve in a certain behavior or not. This finding also supported
by well-known theories such as the Theory of Reasoned Action (TRA) and the Theory of Planned
Behavior (TPB) and other empirical studies (e.g., Thogersen, 2016). Perception of social pressure
from the government could refer to the intervention of the government on a certain issue whether by
persuading people or force people to perform a certain behavior.

Hence, in this study, we established and investigated the possible interventions to encourage
people’s behavioral intentions to avoid waste disposal in public open spaces based on our previous
findings [2] and evaluated the effectiveness of these interventions.

2. Methods

2.1. Study Area

A questionnaire survey for the residents was conducted in local districts of the Phnom Penh
municipality. By using data prepared in our previous study [2], four sites that differed in the waste
collection frequency, provided by collector company [32], and population density, calculated by
population [33] and area, were selected to conduct the questionnaire survey. Figure 1 shows the waste
collection situation in Phnom Penh. Central areas receive waste collection regularly, while the suburban
area waste collection frequency is not enough. Table 1 shows the selected four sites, labeled HH, LH,
HL, and LL, which represent the difference in the waste collection frequency (H: high, L: low) followed
by population density (H: high, L: low).
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2.2. Design of Statements

It was found in our previous study that three types of norms could be the significant determinants
for the people’s intentions to avoid waste disposal in public open spaces: subjective norms, social
pressure from government, and personal norms [2]. Based on the results, two statements were prepared
for each target norm, and six statements were used as shown in Table 2. Subjective norms are defined
as the perception of expectation from close others, such as family members and friends. Therefore, two
statements were prepared targeting the expectations of friends (No. 1) and expectations of family (No.
2). For social pressure from government, considering the strength of the pressure, strict pressure such
as punishment (No. 3) and soft pressure such as recommendation (No. 4) were prepared. Personal
norms are defined as a personal standard to judge good or bad. Therefore, one statement focusing on
this principle was prepared (No. 6). Additionally, Schwartz’s altruistic behavior model shows that
personal norms are activated by attribution of responsibility [34]. Based on this, a statement targeting
responsibility was also prepared (No. 5).

Table 2. Prepared statements.

No. Abbrev. Target Factor Targeting Points Statements

(1) Sb (fr) Subjective norms (Sb)
Friends’

expectations
“Let’s cooperate with your friends and try
not to dispose of waste in public!”

(2) Sb (fm) Family’s
expectations

“Let’s cooperate with your beloved family
and try not to dispose of waste in public!”

(3) Sp_g (pun) Social pressure from the
government (Sp_g)

Strict pressure “You will be punished by the government
if you dispose of waste in public!”

(4) Sp_g (rec) Soft pressure “Government recommends you not to
dispose of waste in public!”

(5) Pn (res) Personal norms (Pn) Responsibility “This is your responsibility not to dispose
of waste in public!”

(6) Pn (G/B) Good or bad “Disposing of waste in public is bad thing,
so do not dispose of waste in public!”

Pair-wise comparisons were prepared among these six statements. We compared two statements
at a time. Consequently, we obtained 15 comparisons (6C2 = 15 comparisons). The six statements
were shown in the questionnaire (Figure 2). A respondent was asked which statement they were more
likely to follow when they encounter the statement in public areas, such as streets, parks, and markets.
A five-point scale consisting of “more left”, “slightly more left”, “equal”, “slightly more right”, and
“more right” (statement) was used, indicating between the two choices.
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Please imagine that following statements are shown in a community board in your town. Then,
please select the statement you are more likely to follow.

2.3. Questionnaire Design

Table 3 shows the questionnaire structure for the residents. The questionnaire consisted of three
parts. The first part investigated socio-demographic information such as age, gender, address, family
income, education level, family size, and household type. The second part consisted of questions
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about current waste collection services such as collection and disposal frequency, number of waste
bags disposed, disposal location, satisfaction level with the current services, past experiences of waste
disposal in public open spaces, reason for waste disposal (if any), and free opinions or requests
concerning current waste collection services. The third part was to measure people’s tendency to
follow the proposed norm-interventions using 15 pair-wise questions.

Table 3. Questionnaire structure.

Category Questions Contents Answer Type

I Socio-demographics

I_1 Age Written
I_2 Gender SA * from 2 items
I_3 Address (district) Written
I_4 Family income SA from 4 items
I_7 Education level SA from 5 items
I_8 Family sizes Written
I_9 House type SA from 6 items

II About current waste
collection services

II_4, 9 Collection and disposal frequency SA from 5 items
II_6 Usual number of waste bags disposed SA from 4 items
II_7, 10 Disposal location SA from 8 (6) items
II_11 Satisfaction with current services 6-point scale

II_12 Past experiences of disposing wastes
in public open spaces 5-point scale

II_13 Reason for II_12 SA from 5 items

II_15 Free opinions on current waste
collection services Open question

III Statement comparison III_1–15 15 pair-wise comparisons among six
statements 5-point scale

* SA: single answer.

2.4. Questionnaire Survey

The respondents were selected by fixed intervals of blocks along the target street shown in Table 1.
The total population of Phnom Penh is 1.6 million, and according to Yamane’s formula, 400 samples
are needed for this population to obtain a 95% confidence level with significance at the level of 5% [35].
Thus, a sample size of 100 was used for each of the four sites, resulting in a total sample size of 400.

An interview survey was used in order to avoid misunderstanding and confusing questions.
Moreover, the interviewers could be flexible in handling the survey process since some questions could
be sensitive to some people. Ten Cambodian university students were employed to help conduct the
interview survey. Prior to the main survey operation, two training sessions were conducted during
6–7 January 2019. In the first session, all questions were explained to ensure that the interviewers
clearly understood all the questions. In the second session, random people were selected and used
for interviewers to conduct mock surveys, and whether they could handle and obtain the answers
smoothly was checked. After these training sessions, the main survey was conducted during 8–16
January 2019, resulting in a total of 402 samples.

In addition to residents, to gather opinions from the governmental side, the official, who is an
expert and in charge of waste management from the Ministry of Environment (MoE) and officials from
local government were interviewed using the same pair-wise questions. Table 4 shows the interview
dates and interviewees. For the officials, the 15 pair-wise statements were also used, but the question
was slightly modified to “if the statement is shown in a public space such as along the street, market,
or park, which one do you think is more effective in encouraging people to avoid disposal of waste in
public open spaces?”
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Table 4. Interviews of officials of national and local government.

Category No. Date Position

Local government
LG1 14 March 2019 Chief Officer of Environment in

Prampi Makkara district

LG2 19 March 2019 Chief Officer of Environment in Tuol
Kork district

National government NG 20 March 2019 Deputy Director of Waste
Management Department of the MoE

2.5. Analytical Method

Saaty’s [36] comparison scale (e.g., 5, 3, 1, 1/3, and 1/5 for the five-point scale shown in Figure 2)
and the calculation method known as the Analytic Hierarchy Process were used to analyze the pair-wise
comparison results. The pair-wise matrix (X) was constructed as shown in Equation (1):

X =


x11 · · · x1k

...
. . .

...
xk1 · · · xkk

 (1)

where XAB represents how much the respondent thinks item (“statement” in this case) A is more likely
to be preferred than item B based on Saaty’s scale. The tendency to follow on each item k is calculated
as an eigenvector (ωk) as shown in Equation (2):

X


ω1

ω2
...
ωk

 = λ


ω1

ω2
...
ωk

 (2)

where λ is an eigenvalue of matrix X. The eigenvector is calculated by numerical method, where∑
k
ωk = 1.0 and 0 <ωk < 1.

In this eigenvector method, the consistency of each respondent’s answers can be evaluated using a
Consistency Index (CI) as shown in Equation (3). “Consistency” of comparison means if a respondent
answers A > B and B > C, then they should answer A > C.

CI =
λ−N
N − 1

(3)

Here, N is the number of items (in this case, the number of statements: N = 6). A CI of zero means
absolute consistency, and 1.0 means absolute inconsistency.

Theoretically, only the responds that fulfil the criterion of consistency index will be chosen to do
further analysis. Saaty suggests that answers within CI ≤ 0.1 are acceptable [36]. However, in practice,
CI > 0.1 has been accepted to deal with social survey data. Some previous studies used 0.2 instead of
0.1 as the CI criterion [37,38]. In this study, most respondents chose edge points (“more left” or “more
right”) rather than intermediate points (“slightly more left” or “slightly more right”). Therefore, if the
basic scale ranging 5 to 1/5 was applied, most of the answers had CI > 0.15. However, the overall
results showed a clear tendency of preference order. Therefore, a narrower scale ranging from 3 to 1/3
was applied, in which respondents who select only the edge points following the order of the average
result can fulfill the criterion CI < 0.15. Then, in this study, the scale of 3, 2, 1, 1/2 and 1/3, and CI
criterion of 0.15, were applied.
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3. Results

3.1. Sample Distribution

A total of 402 samples were collected from the four sites. With respect to gender, the proportion
of females was higher (73.0%), possibly because the survey was conducted in daytime and during
weekdays. In regard to age distribution, the respondents that were aged below 20 years accounted
for 6.4%, and respondents in their 20s and 30s were 26.5% and 28.4%, respectively. The majority of
respondents had finished high school (27.4%), 18.1% had obtained a bachelor’s degree, and < 1% had
received a postgraduate degree. The characteristics of the respondents were similar to those of our
previous survey [2].

The CI was calculated for each respondent, and 221 out of 402 samples fulfilled the criterion
of CI ≤ 0.15. Figure 3 shows the ratio of valid (CI ≤ 0.15) and invalid (CI > 0.15) samples in each
socio-demographic group. All surveyed sites had > 50% of valid responses. The people in LL showed
the highest valid response rate among all sites. With respect to age, teenagers showed the least
valid responses, and people in their 20s and 30s showed the highest percentage of valid responses.
No difference between males and females was observed in the results, and the total valid responses
were around 55%. For further analysis, these valid samples (n = 221) were used. To gain the average
results of the target group, the average point of each comparison question was calculated first, and the
pair-wise matrix for each group was prepared, and then the eigenvector was calculated for each group
as shown in Equations (1)–(3).
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Figure 3. Percentage of valid and invalid samples in each socio-demographic group. HH, HL, LH, LL:
Surveyed region shown in Table 1, < 20 to > 60: Age, M: Male, and F: Female. Valid response: CI ≤
0.15, Invalid response: CI > 0.15.

3.2. Score Weight of Each Statement

Figure 4 shows the average score weight of each statement of all valid respondents (n = 221).
The Pn was the highest score among all interventions especially Pn focusing on responsibility (Pn(Res)).
Figure 5 shows the score range of each statement. Pn(Res) shows the highest score range, comparing
with the other statements, with quantile range of 0.18–0.30 and median 0.24. The Sp_g was the lowest
among all, especially for pressure involving punishment (Sp_g(Pun)), in which the quantile range was
0.06–0.16 with the average 0.11 and median 0.09. The social pressure from family members (Sb(Fa))
was slightly higher than that from friends (Sb(Fr)). The quantile range of Sb(Fa) was 0.15–0.19 with
median 0.17, and correspondingly for Sb(Fr) was only 0.12–0.17 and 0.15.
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Figure 6 shows the score differences according to socio-demographic groups. The score from
Pn interventions, especially Pn(Res), was the highest, while Sp_g was the lowest in all groups. With
respect to age, teenagers showed a slightly higher tendency for collaboration with their peers, and
people in their 40s showed the highest tendency for Pn(Res). In regard to gender and areas, the
differences in the intervention tendencies to follow were small.
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3.3. Opinion from the Central and Local Governments on Proposed Interventions

All officials showed valid consistency for their answers with CI ranging within 0.048–0.105.
Figure 7 shows the score weight of the effectiveness of each statement perceived by the officials (LG1,
LG2, and NG) compared with results from residents (R). The officials’ perspectives and residents’
tendency to follow coincided. Both perceived that the intervention focusing on “responsibility” was
the most effective and was likely to be followed among all interventions. The Sb(Fa) and Sb(Fr) were
the second and third most effective interventions in government officials’ opinions and were second
and fourth most effective according residents. Unlike residents’ results, the officials gave lower scores
on the Pn focusing on “good/bad” (Pn(G/B)) compared to Pn(Res). Residents and government officials
both shared the same belief that Sp_g, either soft or strict, was ineffective and these were the least
favored of all interventions. After asking officials for their opinions regarding the effectiveness of the
interventions, the results of the residents’ tendency to follow was shown to them and their opinions
were asked. The national official totally agreed with the residents’ tendency to follow, but suggested
that the perceived “good/bad” of waste disposal related intervention would be ineffective, as shown
by the lower score from this official concerning this statement.
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4. Discussion

The results indicate that the bottom-up approach was likely more effective and more accepted by
the public compared to a top-down approach. The personal norm was perceived as the most effective
intervention that could encourage people to avoid disposing of waste in public open spaces. This
suggested that the successful way to resolve the issue of waste disposal in public is to foster a sense
of responsibility as well as a moral obligation to keep the surroundings clean. This is supported by
several previous studies [39,40]. The information regarding the importance of sanitation and impacts
of waste disposal in public should be consistently provided since it could awaken personal norms and
stimulate an environmental attitude as well as raise awareness among people of loving the surrounding
environment. The result coincides with some studies that focused on providing information to enhance
people’s awareness and responsibility toward the environment, especially recycling behavior (e.g.,
Bowman et al. [41], Chase et al. [42], and Cotteril et al. [43]). Grodzinska et al. suggested that providing
educational materials such as information leaflets and posters could foster environmental behavior in
individuals and could increase waste recycling and participation rates [28]. In addition to information
provision, feedback campaigns should be occasionally launched. The feedback campaigns could be
in the form of personal or community commitments and goals to perform a certain behavior. Such
campaigns can act as reminders to reinforce personal norms.

The subjective norm in this study seemed to be welcomed by many people and was thought
to be effective by government officials. This indicated that individuals believed that opinions of
surrounding people, such as family members and friends, have a positive pressure on them to perform
or avoid certain behaviors. Maddox et al. supported the finding that educating children at school
about waste recycling could not only activate personal norms via increasing students’ knowledge
and understanding of waste recycling and waste reduction, but could also affect their parents and
other household members through home-based educational activities. The study resulted in an
8.6% increase of recycling rate after implementing the project to make students into role models for
family members [44]. Consequently, if the subjective norm could be incorporated with the personal
norm, this could yield great results. Tagkalouglou et al. suggested that self-determined focusing on
personal norms and subjective norms could predict progress toward promoting pro-environmental
behavior [29].

The results of this study also indicated that social pressure from the government was the least
favored among all interventions, and government officials also believed that this would be ineffective.
This indicates that involvement from the government will not encourage people to avoid waste disposal
in public. The results showed that strict interventions such as punishment were not welcomed by the
majority of people in the community, and were considered ineffective by central and local government
officials. This infers that if the government imposes strict regulations on waste dumping in public,
people are less likely to cooperate. The strict regulation would not yield a fruitful result, but could
backfire due to people’s resistance. The soft version of social pressure from the government, such as
recommendations to perform or not perform certain behaviors, also seemed to be ineffective. As a
result, any involvement by government should be carefully considered to avoid possible foreseen and
unforeseen resistance from the public.

5. Conclusions

Interventions to avoid waste disposal in public open spaces were evaluated using six statements
and focusing on three significant variables: personal norms, subjective norms, and social pressure from
government. To evaluate the effectiveness of these interventions, 15 pair-wise questions were designed
and put to the residents and government officials in Phnom Penh, Cambodia. The questionnaire
survey for residents was conducted in four different areas that differed in waste collection frequency
and population density in January 2019. The results showed that people were more likely to follow
a statement that focused on personal norms particularly focusing on “responsibility” rather than
social pressure from expectations of friends and family members and pressure from government.
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Social pressure from the government, either soft or strict, was the least favored of all interventions.
The interviews of government officials were conducted in March 2019. The results showed that
government-side perceptions of the effectiveness of the interventions were similar to those of the
tendency to follow by residents. The highly accepted and perceived effective intervention focusing
on people’s responsibility could be used as a future intervention. This indicates that the bottom-up
approach interventions will be more effective than that of the interventions from top down approach
in dealing with waste disposal public open spaces. The civic engagement should be encouraged by
stimulating and enhancing the sense of obligation and the moral obligation of the citizens. Further
studies to investigate the effectiveness of such an intervention by an actual trial of the statement, such
as in a poster, are desirable.
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