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Executive Summary

Marine litter is a complex and multifaceted threat necessitating systemic reform and collaborative

solutions. Innovation and coordinated action are essential, but interventions must be framed within the

Cambodian context and empower local leadership and action. This study focuses on absence of

adequate solid waste management (SWM) as a key driver of Cambodia's marine litter & plastic pollution.

As such, the study assesses solid waste management (SWM) in the Koh Rong Municipality (KRA) with

a focus on its relevance to marine litter and macro-plastic pollution in the Koh Rong Marine National

Park (KRMNP). Findings from this assessment have been used to develop a series of policy and on-

site recommendations to improve SWM and reduce marine plastic pollution in the KRMNP. This report

and its recommendations al so speak to broadetionacti on
Plan and Road Map (draft, 2020).

Situated in the Gul f o-kiloneteaoastimeehcompassan Boistkanda énd an4 3 5

array of interconnected ecosystems (7,18,23). These ecosystems support a diversity of species and

the provision of essential goods and services (146,147). Marine ecosystems add considerable value to

Cambodi ads economy and prosperity, generating an an
fisheries and tourism sectors (49). Marine fisheries representaround 1.14 % ofthe countryés GDP ( -
data), with combined marine fisheries and aquaculture production totalling 751,000 tonnes in 2016 (90,

93). The primary threats to Cambodian marine ecosystems include illegal, unreported and unregulated

(IUV) fishing, unregulated coastal development, habitat loss and, more recently, pollution (36,148,149).

In the KRMNP, marine resources are integral to the livelihoods and wellbeing of local communities for

their indispensable role in providing food sources and income. Both ecosystems & communities in the

KRMNP are under threat from absent or deficient SWM systems and the resulting mismanaged waste

& pollution.

In recent years, awareness of marine litter has grown rapidly, especially concerning plastic. Plastic
pollution is one of the most widespread and persistent types of marine litter globally, causing lasting
damage to species and habitats (60,85,104). The slow rate of plastic degradation (if at all), coupled with
the rapidly growing quantity of plastic waste entering the environment, leads to the accumulation of
plastic pollution in coastal and marine ecosystems worldwide. In Cambodia, the evidence base relating
to marine litter and plastic pollution is still emerging. However, whilst knowledge gaps remain, the
inescapable presence of mismanaged waste and high levels of plastic consumption, paired with SWM
deficiencies, leave little room for doubt that marine litter, particularly plastic, is a threat to Cambodia. In
2018, Fauna & Flora International (FFI) conducted some of the first studies to quantify and characterise
coastal and marine debris in Cambodia. This study found that in the absence of adequate SWM
systems, coastal and island communities had no choice but to improperly dispose of their household
(HH) waste, with 96.5% of respondents in the Koh Sdach Archipelago (KSA) disposing of their HH
waste directly into the ocean or on the shoreline (49).

In Sihanoukville, the coastland city located some 20 km from the KRMNP, plastic was the most common

shoreline debris type identified, making up 81% of all debris counted (49). Cigarette butts were the

predominant plastic type found, followed by plastic food wrappers and plastic bags. These findings

resonate with those of The Ocean Conservancy, which found the ten most common types of shoreline

debris to be plastic, including, food wrappers, straws and stirrers, cutleries, beverage bottles, bottle

caps and lids, grocery bags, cups and plates and cigarette butts (92). A later study carried out by The

World Bank characterizing macro-plastic pollution in two coastal provinces (Preah Sihanouk and Koh

Kong) also revealed consistentf i ndi ngs (171) . This study recorded fAa
plastic debrisd across the study | ocations. sdf t h=2 1
plastic were plastic wrappers and plastic bags and/or pieces of bags.

In Cambodia, plastic pollution and marine litter are rapidly entering the political agenda and national
conscience. However, capacity and resourcing gaps, systemic barriers, and lack of information
disempower locally-led action and hinder progress. At coastal and island sites, including the KRMNP,
logistical and contextual complexities and infrastructure deficiencies undermine the effort. Key actors,
including provincial authorities, communities, and SWM contractors, agree that mismanaged waste and
pollution are problematic; that they need support to realise solutions.



Summary of Key Findings

Absent or deficient SWM systems: Nationally, SWM is characterised by a lack of proper waste collection
and treatment facilities, limited technical expertise, unclear remits among staff members and limited
coordination within and between ministries, as well as other governance challenges (49,63). Currently,
the countryods f orcemtet on @&wdillingnoé solid avdsse, but most dump sites lack
adequate technical design, are not suitably sized and are typically only found in urban areas, with most
coastal and island sites being under-provisioned, including the KRMNP (54,63,66). The study found
that there are no formal SWM services in the KRMNP, but there are informal service providers in Koh
Touch and Saracen Bay who collect and carry the waste by boat back to the landfill in Sihanoukville.
Further, there are no purpose-built landfill sites - only informal dump sites - two of which have
incinerators (in Koh Rong Sanloem Village and Dheam Takeo Village), although the safety and
sustainability of these incinerators is a cause for concern. One bright spot was the finding that some
HHs and businesses sort certain wastetypef or sal e t o wa st Echayi Gypcally,snlyk n own a ¢
aluminium is sold to the Etchay in the KRMNP. Plastic is not bought by the Etchay because of its low
resale value and high overheads costs linked to logistical challenges, including the difficulty of
transporting a critical mass of bulky plastic to the mainland for sale.

Limited or absent infrastructure & services paired with contextual complexities: Despite continuous
development and economic growth, Cambodia faces considerable infrastructure challenges to meet the
nati onds rapidly increasing r esour-64 Incoastabzanespthereon and
has been little investment in infrastructure outside of Sihanoukville, which has suffered from the
unplanned and unregulated proliferation of development to meet the demands of the tourism sector
(137). In the KRMNP, roads are either absent or in poor condition, making waste collection inefficient.
Where waste collectors are active, they are poorly provisioned, making their jobs inefficient, and
payment of waste collection fees by HHs is uncommon. Additionally, the transport of waste back to the
mainland increases overheads for waste collectors and leads to waste leakage. The contextual
complexities and challenges impact the profitability of SWM contractors, ultimately disincentivising
improved service delivery. Finally, essential services - most notably the potable water supply - are
insufficient in the KRMNP, resulting in communities relying on bottled water to meet their needs,
increasing plastic use and plastic waste generation.

High consumption & reliance on plastic: A 2015 study found that Cambodi
was fAextremely higho in urban citipersonpewyedrhafigurel 58
found to be ten times higher than the European Union and China (65). This is echoed by findings herein,
which illustrated that over 70% of households surveyed in Koh Touch and Koh Rong Sanloem Villages
reported being dependant on one or more plastic products to meet their daily food and water needs,

with plastic bags and bottled water being considered most essential. Research Component 1, found

that around 30% of HH waste and 23% of business waste was plastic (by weight). This is of particular
significance, given the light weight of plastic. Further estimations in the study found that around 7 kg

per year of plastic is likely leaking into the ocean from Koh Touch and Koh Rong Samloem Villages.

This presents another critical concern, given the importance of coastal and marine ecosystems to the
people and businesses of the KRMNP,andtoCa mbodi ab6s b lsaavhokec on o my

XC

aods
pl a:

The three most common business waste The three most common business waste
categories in Koh Rong Sanloem Village categories in Koh Touch (by weight)
(by weight) were: 1) organic waste were: 1) organic waste (61%), 2) glass
(53%), 2) plastic packaging (9%) and 3) (15%) and 3) plastic bags, including

paper and cardboard (8%). pieces of bags (7%).



Damaging disposal behaviours and attitudes: A 2010 study estimated tahat 87%
plastic waste was mismanaged (55,56,64). This study found that in the face of deficient or absent SWM

systems, communities in the KRMNP often had no choice but to improperly dispose of their waste, with

burying the waste on private property and burning in open areas being common forms of disposal.

Where informal services exist, they are inefficient, incentivising improper disposal. Other behaviours

limit the provision of waste management services. For example, waste collectors reported

that payment for services is uncommon and that many citizens do not deposit their HH waste at

designated collection points. These behaviours need to be addressed to support the establishment and

improvement of SWM services in the KRMNP and reduce marine litter and plastic pollution.

Economic growth driving increased consumption and waste generation: Socioeconomic transformation
and property development have rapidly intensified in Cambodia, including in coastal areas. However,
investment in infrastructure and urban planning are limited, resulting limited formal waste management.
Thenat i o n &mndmafduance has also shifted consumption patterns (56), and whilst figures vary,
one study estimated that in 2017 Cambodia generated 730,000 tonnes of plastic waste, 48% of which
was illegally disposed of into waterways or burned in open areas (90). In Sihanoukville, it was estimated
that between 2016 and 2020, uncontrolled growth caused waste generation to increase by 400% (151).
This is particularly concerning, given the proximity of Sihanoukville to the KRMNP and the high
likelihood of waste leakage from this coastal city. Estimations of waste generation in the KRMNP face
some complexities due to the global pandemic, but approximately 5-8 tonnes of waste were reported
to be generated each day in the KRMNP prior to the pandemic. Whilst waste generation has decreased
due to low tourist visits beause of the pandemic, it is anticipated that the sector will quickly rebound
once travel restrictions ease, as will waste generation. Even in this period of greatly reduced waste
generation, the communities of the KRMNP are struggling to manage, underscoring the need for urgent
solutions. Further, the socio-economic impact of mismanaged waste presents an especially high risk to
the KRMNP, given its reliance on the tourism sector as a key income generator.

Based upon the findings of the SWM system assessment the following recommendations have been
formulated:

7.1 SWM System Establishment and Improvement Recommendations
1 Recommendation 7.1.1. Improved residuals management that is safer for people and the
environment.
1 Recommendation 7.1.2: Investment in infrastructure, equipment & locally-led innovations that
enable improved waste management to reduce marine plastic pollution in the KRMNP.
1 Recommendation 7.1.3: Foster and empower local leadership, collaboration and planning
between local leadership and formal private sector collection services.
Recommendation 7.1.4: Engage and empower informal waste collection actors. And;
Recommendation 7.1.5: Trialling & supporting circular economy MSMEs at coastal and island
sites.

= =4

7.2 Institutional & Governance Recommendations
I Recommendation 7.2.1: Utilise existing governance instruments by articulating and addressing
barriers to their implementation, including lack of capacity and enforcement.
1 Recommendation 7.2.2: Develop new governance instruments that bridge gaps and target the
most prolific and problematic plastics and their hotspots.

7.3 Private Sector and Citizen Engagement Recommendations
1 Recommendation 7.3.1: Engagement of private sector to foster accountability, with a focus on
sectors that most pollute and/or rely on coastal and marine ecosystems.
1 Recommendation 7.3.2: Engagement of citizens to promote awareness and tools for improved
waste management.

Stemming from these recommendations, a number of priority next steps for implementation have been
set out, that is: 1) critical governance actions, 2) a model for improved waste management in the
KRMNP, and 3) critical next steps for the tourism sector. Both the recommendations and the priority
next steps can be found in Section 7 of this report.


https://documents1.worldbank.org/curated/en/722141586260533194/pdf/Concept-Project-Information-Document-PID-Cambodia-Solid-Waste-and-Plastic-Management-Improvement-Project-P170976.pdf

1. Introduction

Marine litter is recognized as an urgent global threat with wide-ranging ecological and socio-economic

impacts, undermining community wellbeing, economic development and ecosystem provisioning.

Marine litter is defined by the United Nations Environment Programme (UNEP) asiany per si st en
manufactured or processed solid material discarded, disposed of or abandoned in the marine and

coastal environment.0 The slow rate of degradation of many marine litter items, especially plastics,

together with the continuously growing quantity of plastic waste generated, has led to an increasing

volume of litter in the ocean and on shorelines (70). Solutions to marine litter require systemic reform,

widespread collaboration and innovative approaches that are framed by the local context (70,50).

Plastic pollution has attracted particular attention as one of the most ubiquitous, lasting and damaging
types of marine litter. An estimated 380 million tonnes of plastics are produced every year, with nearly
50% of all plastic products being single-use in purpose (103). This leads to around 300 million tonnes
of plastic waste being generated each year globally (78). If the current trend continues, it is projected
that by 2050 approximately 12,000 Mt of plastic waste will either end up in landfills or the natural
environment (79,81).

In East and Southeast Asia, marine plastic pollution exceeds global averages (85). As of 2015, seven
countries in these regions have been listed as having the most mismanaged plastic waste (by mass)
and producing more than half of land-based plastic pollution that enters the ocean (50,82,83). Given
the known scale, reach, and persistence of marine plastic pollution, the region is presented with a
mounting threat to people, the planet and the economy (49).

In Cambodia, studies on marine litter and plastic pollution are still emerging, although research to date
has shown high plastic consumption in urban areas (64,65). In the KRMNP, island-based communities
are particularly reliant on marine resources and ecosystems to support their wellbeing, including the
tourism and marine fisheries sectors that underpin the livelihoods of many. Whilst studies have not yet
been carried out, this alone suggests that the KRMNP is particularly vulnerable to marine litter & plastic
pollution.

In a global review, mismanaged solid waste was found to be the largest source of macro-plastic
pollution, with an estimated 3.87 million tonnes being lost in marine environments per annum (180) and
around 80% of plastic debris found in the ocean today originating from land due to absent or deficient
SWM systems & infrastructure (70,77). Managing increasing levels of solid waste is a challenge faced
by many nations (181), particularly in Asia where rapid development has driven the generation of
municipal waste (52). This trend is echoed in Cambodia, where formal SWM systems are rare and
infrastructure development is lagging behind to meet the needs of the nat i o n 6 singly affuente a
growing population (52-54). Further, where SWM systems do exist, they are struggling to cope with the
nati ondéds increasing resource clol).SomeB% obthe Cambddianvast e ge
population lives outside of urban areas - where SWM systems are limited or absent i leading to an
array of undesirable waste disposal practices such as open burning (66%), burying of waste (11%),
direct disposal into open areas (9%) and direct disposal into waterways (5%) (52,65,66). In the KRMNP,
scoping studies reveal the limitations of the archipelago® SWM systems and suggest that pollution is a
growing threat, although little research has been conducted to date, with some of the first being captured

in this report.

Credit: Bianca Roberts / FFI




2. Objectives

The purpose of this report is to set out the findings of a SWM system assessment conducted in the
KRMNP, with a particular focus on elucidating links to marine litter in the form of macro-plastic pollution
from land-based sources. These findings inform a series of site-specific and policy recommendations
to improve SWM in the Koh Rong Municipality (within the KRMNP), with the ultimate goal of reducing
plastic use and waste leakage from land and thereby reducing marine litter and plastic pollution. These
recommendations dovetail with The Worl d Bankds National

The KRMNP was selected for this study because of its
KRMNP was the first large-scale marine protected area (MPA) in Cambodia and is a site of ecological

significance (141). In recent years the KRMNP has become an attractive destination for both domestic

and foreign tourists, attracting a number of large-scale development projects supportingt he si t ed s
burgeoning tourism industry (141). This has had major implications for marine plastic pollution and

waste management in KRMNP, with the tourism sector being both a key waste generator and relying

on pristine coastal and marine ecosystems to thrive. Further, past engagement with these communities

and scoping studies conducted by FFI indicate that many local stakeholders are concerned about

marine plastic pollution and the inefficient, informal SWM systems currently in place in the KRMNP.

To understand the scale of mismanaged waste as it pertains to marine litter, the SWM system
assessment includes the following components:
1 Research Component 1. Waste characterisation study;
1 Research Component 2: Assessment of the SWM systems; &
1 Research Component 3: Assessment of socio-economic impacts of mismanaged waste on
local communities and the economy.

Finally, it is acknowledged that the attributes of the study sites have changed due to the global COVID-
19 pandemic, which will likely influence the findings of this study. Further details are set out in the study
constraints and limitations in Section 4 of this report.

— <

.

_—h
h—“‘

A

: > /
Credit:Bianca Féobert's‘ /'Fﬁ




3. Koh Rong Archipelago  : Overview and Context

3.1. Demographics & Site Description

Administratively, Cambodiabs coastline consists of th
1 Koh Kong Province, bordering Thailand;
1 Preah Sihanouk Province, including the Sihanoukville Municipality, the capital city of

Sihanoukville and the KRMNP;
1 Kampot province, including Kampot Municipality, and bordering Vietnam; and
1 Kep Province, including Kep Municipality (4,5).
Preah Sihanouk Province is located in south-west Cambodia, covering an area of 2,537km?(153). The
capital city of the province, Sihanoukville, is located on the coast of the Gulf of Thailand some 200
kilometres from Phnom Penh. Sihanoukville Municipality has a total land area of 868 km? containing
three districts, 23 communes and 82 villages (4). Demographically, Sihanoukville is the third most
populated city in Cambodia, having a total population of 302,887 with annual population growth of 2.8%
and population density of 156 people per km? (138,139).

Situated within Preah Sihanouk Province, some 20km from Sihanoukville, is the Koh Rong Archipelago

(KRA) (Figure 1), which i n 2-8cal8MPAgmoavmas thelkiRMiMPoThis a 6 s f i r
designation marked a significant milestone for the sustainable managementof Cambodi aés coast al
marine habitats and resources (163). The KRMNP encompasses the two main islands of Koh Rong and

Koh Rong Sanloem and eight smaller islands, covering an area of 52,000 ha & roughly two-thirds the

size of Bangkok city (164). The KRMNP is one of only two formal MPAs in Cambodia with active marine

conservation management and patrols (154). This site includes a number of ecologically diverse and
socio-economically vital habitats, including seagrass beds, coral reefs and mangroves (155).

FFI has been working with the Fisheries Administration (FiA) since 2010 to support the establishment
of this crucial marine biodiversity hub. The KRMNP encompasses several critical sites, such as fisheries
refugia to support seasonal stock recovery, recreational sites for tourism activities, and community-
fishery sites that permit regulated small-scale fishing. These areas are managed and patrolled by
Community Fisheries (CFi) teams and the FiA (163). Details of the legal and administrative designation
and governance systems of the KRMNP can be found in companion reports by FFI focused on marine
spatial planning (185) and marine protected area planning (186) in the KRMNP.

Koh Rong Municipality

In 2019, the Cambodian government established the Koh Rong Municipality, which has two communes,

Koh Rong and Koh Rong Sanloem. The municipality has population 3,119 people and 811 households

(HHs) across six villages and two islands, Koh Rong and Koh Rong Sanloem Islands. There are four
distinguishable villages on Koh Rong island: Koh Touch in the south-east, Prek Svay in the north-east,

Dheam Takeo in the east and Sok San in the west. For Kong Rong Sanloem Island, administrative

changes mean that there is only one official village, i Koh Rong Sandwhiehns agd thel a g e,
popular tourism siteof Koh Rong Sanl oem island and is commonly re
by both local communities and foreigners.

According to sub-decree 113, municipalities in Cambodia are responsible for organizing SWM systems
within their jurisdiction. This includes the right to collect fees for SWM services, the right to contract a
private waste collector, and the right to delegate responsibilities to communes. As such, there is an
opportunity to work directly with the two communes in the archipelago, although they must have explicit
authorization and ideally receive funding from the municipality to manage and implement services.
Municipalities receive funding from the national government for environmental services, including waste
management and beach cleans. For the purpose of this report, the geographic focus is on the KRMNP.
However, from a SWM governance perspective, the most relevant administrative framework is that of
the Koh Rong Municipality.
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Table 1. Breakdown of KRA Municipality?®

Area 78 km?

Population 3,119 people (811 HHSs)

Communes Koh Rong and Koh Rong Sanloem

Villages 5 villages across 2 islands

In 2014, FFI conducted a socio-economic baseline assessment of the KRA, which found that
communities in the archipelago had moderate levels of economic activity and livelihood diversification
at the HH level. Most HHs were found to engage in a mix of small business, fishing, tourism and small-
scale agricultural activities. These findings indicated relative resilience to shocks and stressors,
suggesting that HHs in KRA should be able to adapt to small changes in economic, social or
environmental factors (37). In 2014, there were 540 HHs in the four administrative villages of the KRA,
increasing to 811 HHs in 2019 (Commune data base)*. A follow-up socio-economic study in 2017
assessed the knowledge, attitudes and perceptions (KAP) of KRA stakeholders towards marine
conservation management activities, and the findings illustrated strong local awareness of and
compliance with marine management regulations. However, it also revealed poor tourism sector
awareness and compliance and highlighted an underestimation of tourism impacts on the health of the
marine ecosystems (158).

4 Data reported by Koh Rong and-lgoh Rong Samloem Communes

-

Credit:Andv Ball / FFI
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Figure 1. Map of Koh Rong Archipelago, including Koh Rong Sanloem Village and Koh Touch Village (Credit: GRET).




3.2 Marine Litter in Cambodia

Despite an emerging evidence base, investigation of the local context suggests an urgent need to
address marine litter and plastic pollution in coastal Cambodia as the nation echoes regional trends
with regards to socio-economic development, plastic consumption, waste generation and management.
Set out below is the context and current state of knowledge about marine litter in Cambodia.

Economic Context

Global estimates suggest that plastic pollution costs around US$13 billion in economic damage to
marine ecosystems annually, which includes losses to the fisheries, aquaculture and tourism sectors,
and clean-up costs (75,76). Like many countries in Southeast Asia, Cambodia is experiencing rapid
economic and population growth and urbanisation, leading to increased resource consumption and
waste generation (86). In recent years Cambodia has claimed one of the fastest rates of improvement
in the global Human Development Index (HDI), and whilst growth has slowed in the face of the global
COVID-19 pandemic, it is expected to rebound in the coming years (1-3,86-89).

Not withstanding its current status, Camb aghtabduts econoi
a shiftin consumption patterns most evident in major cities like Phnom Penh, Siem Reap and the coastal

epicenter of Sihanoukville (56). In 2017, Cambodia generated more than 10,000 tonnes of municipal

solid waste (MSW) per day, 20% of which was plastic and around half of which (48%) was improperly

disposed of, including into waterways (49,69). Sihanoukville was ranked the second highest producer

of plastic waste nationally, and between 2016 and 2020 uncontrolled growth in this city led to a 400%

increase in waste generation (45). Further, 60% of all waste collected from drains in Sihanoukville was

found to be plastic bags (67). All of these suggest that this rapidly growing coastal city likely poses a

direct threat to the coastal & marine ecosystems of the KRMNP in the form of waste leakage (90,91).

Environmental Context

Cambodi ads coast al r enpiine akitatsandspeoies {7,121l @oods$ and services
provisioned by Cambodiads coast al and marinad ecosyst
subsistence, but also provide essential services such as carbon sequestration, maintenance of water
quality, climate regulation and protection against severe weather events (122). Furthermore, these
habitats host a diverse array of marine species, including charismatic fauna such as seahorses,
Endangered Green Turtles (Chelonia mydas), Critically Endangered Hawksbill Turtles (Eretmochelys
imbricate) and Endangered Whale Sharks (Rhincodon typus). Plastic pollution is harmful to marine
species worldwide with plastic ingestion and entanglement being the most common form of interaction
with marine life; though evidence regarding the spread of invasive species and increased incidence of
disease driven by marine plastic pollution is also troubling (123-129). Whilst limited data is available in
Cambodia, reports to the national sea turtle hotline in 2020 found that of 26 marine turtle sightings 81%
were trapped in fishing gear (FFI draft data, 2020).

Political & Governance Context

In Cambodia, plastic pollution and marine litter are rapidly coming to the fore of the political agenda and

national conscience, with a number of stakeholders across private, public and third sectors engaged in

the reduction of marine litter and plastic pollution. In 2015, the Royal Government of Cambodia (RGC)
announced an annual US$5 million fund to help 26 citi
recent years, several key stakeholders including the RGC, intergovernmental agencies and

development partners have launched projects focusing on reducing marine litter and plastic pollution in

Cambodia, including FFIl, The World Bank, UNDP, GIZ and UNEP, as well as, regional bodies such as

ASEAN and COBSEA.

Social Context

A growing body of research is elucidating the risk of plastic to wellbeing, especially human health.
Plastic pollution constitutes a surging public health emergency in low- and middle-income countries
worldwide, and it is the most vulnerable people who bear the greatest burden of environmental
degradation (99). When plastics break down, endocrine-disrupting toxins such as Bisphenol A leach
into the food and drinks they contain or the environment once discarded (97,98). Further, through the
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processes of bioaccumulation and biomagnification, micro-plastics are known to concentrate up trophic
levels, accumulating in greater concentrations in predatory species such as sharks and tuna, which are
commonly consumed by humans (99,100). Mismanaged waste, especially plastic, can block waterways
and drains, enabling the spread of water- and mosquito-borne diseases (99). Although little data exist
in Cambodia, a study conducted in the Koh Sdach Archipelago (KSA) found that the majority (75%) of
respondents were Aconcernedodo or Avery concernedo abou
blocked waterways and drains that could result in an increased incidence of water-borne diseases (49).

Remote, rural communities, including those in the KRMNP, face food and water insecurity and lack of

adequate Water, Sanitation and Hygiene (WASH) infrastructure (107,108). This has implications for

marine plastic pollution. Earlier observations from scoping studies suggest that remote coastal and

island communities in Cambodia use a higher volume of plastic products based on their daily
subsistence needs (49). For exampl e, FFI 6s scoping s
household waste was plastic, with plastic bottles being the most commonly identified plastic waste item.

This figure is higher than in mainland sites, for example, around 21% of HH waste in Phnom Penh was

found to be plastic (49,109).

Gender equity is another crucial aspect of the social impacts of marine plastic pollution. Gender norms
in Cambodia position women as the primary care givers and managers of HHs, which means they
typically govern the purchase, use and disposal of plastic products (65). Studies investigating plastic
bag use in urban Cambodia found that women predominately operate market stalls, purchase goods
for HHs and are the main food preparers. These social norms mean that women both utilise a
disproportionate amount of plastic bags and generate a larger proportion of plastic waste (65,67).
Furthermore, women form a substantial portion of the workforce in the informal waste management
sector in Southeast Asia, despite that fact men often dominate paid waste management jobs (104).

3.3 Interdependence in the KRMNP: The Relationship between Private Sectors & Marine Litter

Economic growth and development are crucial for improved social and environmental outcomes in
Cambodia, and conversely the blue economy of Cambodia relies on community wellbeing and
biodiverse ecosystems. From a marine litter perspective in the KRMNP, this interdependence is
expressed in the key private sectors, namely marine fisheries and tourism, both of which are driving
growth and development, but also rely on healthy ecosystems that are being undermined by marine
litter and plastic pollution. Further, these sectors are key resources users and waste generators and, in
the absence of adequate SWM systems, contribute disproportionately to marine litter & plastic pollution.
Understanding these interdependent relationships is key to systemic reform and motivating change that
reduces marine litter and plastic pollution. Investigated below are these key sectors and their
relationship to marine ecosystems and litter.

Tourism & Hospitality Sector

Marine litterandp | asti ¢ pol l ution pose a,dvénrthatdhe natto oCadnsb ocdoiaasdt sa
regions offer significant contributions via tourism sector, the second-largest driver of economic growth

after construction sector (173). Total tourism revenue has steadily risen from US$100 million in 1995 to

anall-t i me high of nearly US$5 billion in 2019 (account
(95,96,174). The increasing volume of uncollected plastic waste in coastal sites negatively impacts
Cambodiads tourism sector by deteriorating the ae€est
Cambodian study, 72% of tourists visiting Cambodia objected to the ubiquitous presence of litter, whilst

13% reported that the high volume of litter discouraged them from wanting to revisit Cambodia (67).

Further, waste generation by tourists contributes to marine litter, especially at coastal sites such as the

KRMNP where SWM systems are absent or deficient.

Despite recent uncertainty due to the COVID-19 pandemic, international tourism is well established in
the KRMNP, which is now a drawcard for both domestic and international tourists, with continued growth
forecast and further large-scale developments slated to meet tourism demands (51,156). Before the
COVID-19 pandemic, the KRMNP received an average of 700-800 tourists per day, exceeding 1,000
tourists per day in high season®. Tourism in the KRMNP varies from village to village, with different

5 Data reported by Koh Rong and Koh Rong Samloem Communes
5 Based on a KlI with the Governor of the Koh Rong Municipality, 2021.
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offerings geared at different customer segments. For example, the Song Saa Private Island offers high-
end, luxury accommodations. Just across the water, the neighbouring Palm Beach and Prek Savey
village offer bungalow accommodations and a local community experience targeted at those looking for
a more affordable stay or seeking a taste of village life. Koh Touch, also located on Koh Rong Island,
offers a vibrant nightlife and supports an array of both high-end and cheaper accommodations.

Many businesses in the KRMNP are dependent on tourism to operate, including hospitality, food and
beverage, massage and spa, as well as tourism experience businesses such as boat tours and dive
shops. Most tourism-dependent businesses in the KRMNP increased in number between 2015 and
2019, but experienced a marked decline in 2020. The temporary or permanent closure of businesses
there are associated with the decrease in visitors because of the pandemic. A detailed breakdown of
island-based tourism in the KRMNP can be found in a companion report by FFI (187).

Tourism and coastal construction: Until recently, the tourism sector in the KRMNP has seen a continual
growth, leading to rapid and often unregulated coastal development (141). Land in both Koh Rong and
Koh Rong Sanloem islands was granted as a concession to the Royal Group in 2008, and there are
plans to spend US$2 billion to transform the islands into a luxury-resort destination (156), including the
development of a road network and an airport (157). Despite the growth of tourism associated
development, a 2018 report highlighted i d et er i or at i ng e nv aroundithe &KRA dad

toanl ack of sanitation and ina¢(guate solid waste

Coastal development & tourism activities in Sihanoukville are also crucial to consider, given the
proximity of this coastal city to the KRMNP. Preah Sihanouk province has played a vital role in fuelling
Cambodi ads economy in recent decades, owing to
(175). In terms of its tourism sector, Preah Sihanouk is one of the most accommodation-dense
provinces in the kingdom (169), and the number of large-scale infrastructure developments have rapidly
increased, with many being unregulated due to legislative and resourcing limitations (49,168). These
large-s c a |l e infrastructure projects ar e in part
devel opment pl an, whi ch ai ms t o tr a-pwpose reconorBi¢
zoneélhe&rezhen, 146hi nao (

With the rise of tourism-related construction in Sihanoukville and the KRMNP, mismanaged waste has
become a serious and widespread problem. In 2018, the Guardian described Sihanoukville as a city
riddledwithA mount ai ns and mo ((57)t Pdastio pollutioh ang mismsartaged waste were
reportedly found at such high density on beaches and in the ocean that the shoreline and water could
not be seen (49,165). The development of tourism-related infrastructure may bring about positive
economic benefits. However, wi t hout systemic reform of t he
investment in infrastructure development, these benefits will likely be short-lived.

Marine Fisheries

Despite growth in the tourism sector, fishing remains an important livelihood in the KRMNP. Studies
conducted in 2016 found that around 60-80% of local inhabitants engaged in fishing and fishing-related
activities (167,37). Over 50% of catches were sold to traders in the KRMNP for distribution to national,
regional and international markets, whilst the remaining 50% were consumed within the KRMNP,
making it a vital subsistence source for local communities (167). Sustained growth in the tourism sector
has led to changes in local livelihoods. According to one study in Koh Touch and Koh Rong Sanloem
Villages, communities shifted from fishing as a primary income-generating activity to tourism because
of the higher earning potential (141). In the nearby KSA, focus group discussions (FDGs) with
community members revealed that tourism was an aspirational livelihood change, with respondents
stating that they did not wish for their children to be fishers (49). Whilst more up-to-date data are lacking,
anecdotal reports suggest the global pandemic may have caused communities to return marine
fisheries, given the downturn in tourism in the last two years.

Fisheries sector waste: Early studies in the KRMNP & KSA suggest that abandoned, lost and discarded
fishing gear (ALDFG) is a significant component of marine litter in Cambodia (49). Despite growth in
the tourism sector, communities in the KRMNP still depend on fishing as an income source and to meet
their daily subsistence needs, meaning they are not only vulnerable to the damaging impacts of ALDFG
on coastal and marine ecosystems, but are also key generators of fisheries waste. Reef health checks
conducted by FFI in KRMNP found that fishing nets made up 66% of the marine debris recorded (49).
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Similarly, studies in the neighbouring KSA found that 78% of marine debris was used fishing gear,
largely nets and monofilament lines. The next most common type of litter recorded was general plastic
waste, making up 16% of items counted.

In Cambodia, fishing gear such as nets, monofilament lines, ropes and buoys are predominantly made
of plastic and typically purchased from Thailand and Vietnam. Scoping studies conducted by FFI in KSA
found that fishing nets were typically comprised of low-quality nylon polymers, with fishers reporting an
average lifespan between one and three months before nets degraded beyond usability. Further, 52%
of fishing HHs reported discarding nets directly in the ocean, and some 3,286-4,930 nets were
estimated to enter the ocean from Koh Sdach village each year. This same study found that illegal,
unreported and unregulated (IUU) fishing also contributes to marine litter, with enforcement activities
prompting fishers to discard illegal gear into the ocean when approached by patrol teams. Further,
illegal trawling (i.e., in waters of less than 20 metres deep) also leads to snagging of gear on reefs and
rocks, damaging fragile habitats and species and resulting in ALDFG (25,49,163).

3.3 Infrastructure & Service Provision

Investment in infrastructure has largely focused on Sihanoukville to date as the coastal city was
experiencing rapid, though arguably unstable, growth prior to the global pandemic and legislative
changes regarding gambling in Cambodia. A historic lack of regulatory guidelines has resulted in the
unplanned proliferation of tourist facilities in Sihanoukville, which is compounded by limited
infrastructure and SWM systems that compromised environmental quality, increased land use conflicts
and led to visitor dissatisfaction (172). In response to these challenges, the provincial government
initiated the Integrated coastal management programme (CMP) in 2001 (adopted 2005) to sustainably
manage coastal and marine resources through coastal use zoning, which prioritises improved zoning
to both support the tourism sector and reduce pollution (172). More recent infrastructure development
has included:

17-hectare landfill and industrial waste management facility: Located in Prey Nob District, this new 17-
hectar landfill is a five-million-dollar project implemented by Heng Sambath Import-Export Company
(143). Construction began in July 2020 and is expected to take up 17 months to complete. Once
finished, the landfill is estimated to hold up to 880,000 cubic meters of waste in the first five years of its
lifespan. Alongside this landfill development, it is reported that Chip Mong Insee Cement Corporation
(CMIC) is building a new industrial waste management facility in the Sihanoukville Special Economic
Zone (SSEZ) in order to offer industrial waste co-processing services to factories located within the
economic zone (143). Given many island communities in the KRMNP transport their waste to mainland
Sihanoukville for processing, both the landfill and Chip Mong facilities present opportunities for
improved SWM at these island sites.

Deep Seaport Expansion: Funded by the Japanese government, expansion of this US$209 million deep
seaportisdue to commence in 2021, supporting 70%
completed (143,145). The port expansion is expected finish in 2028, and given the proximity of the port
to the KRMNP, it is expected to contribute to increased marine debris during and after construction.

International Airport: The Cambodian government is working in partnership with Cambodia Airports to
expand Preah .Sihanouk Province International Airport (145). This project promises to bring a greater
number of tourists to the KRMNP. However, without investment in island-based infrastructure,
increased tourism could mean increased waste generation met by deficient SWM systems.

Whilst infrastructure projects in Sihanouk province are geared towards improving the local economy
and Cambodiabs economy as a whole, there exist
amount of solid waste generated in the province based upon increases in tourist numbers and in-
migration of workers seeking employment in the province.

An Overview of Solid Waste Management in Cambodia
In Cambodia, governance of SWM can be broadly broken down into national level and sub-national
levels (as shown in Figure 2 below). Nationally, governance of SWM changed markedly after the

approval of sub-decree 113, which established decentralization of service delivery and allows national
government to delegate, in part or in whole, the responsibility to sub-national governing bodies, with a
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range of responsibilities being transferred to municipalities and communes from national government

(a detailed breakdown of existing and developing governance instruments can be found in Annex Il of

this report). In 2020, Cambodi ads SWM systems report
goal of improved service delivery and increased transparency and accountability, including reviews of

the contractual agreements held with private waste contractors and fee structures. It is unclear,

however, how this initiative will impact areas outside of urban centers, especially the coastal and marine

sites which are the focus of this report.

National Level

SubNational \
Level Provinces

Districts Municipalities

Commiines Commiines

S - -

Figure 2. SWM governance framework in Cambodia.®

Generally speaking, SWM systems in Cambodia are still limited in terms of waste collection, transport,
separation, disposal, and treatment technology. Two main actors, CINTRI and GAEA, provide collection
services primarily in larger cities throughout Cambodia, though smaller service providers are frequently
hired directly by local authorities, markets, or large waste producers in the private sector. These service
providers often manage large and small dump sites, and sometimes provide services for separated
waste collection (suchasGAEA6 s gl ass col |l ection servi c&hlstsWMMhnom Pe
systems exist in large cities, they are insufficient and often absent in peri-urban and rural areas,
resulting in improper disposal practices. Burning of waste is common, as is disposal into waterways, as
much of the population resides along the major rivers, lakes, and shorelines of the country. There are
very few true recycling facilities in Cambodia (that is, those that turn recyclables into new products).
However, recyclables are generally sorted and collected by informal waste pickers - k n o w n Etéhayo i
in Khmer - for sale to larger transport networks who ultimately trade sorted but unprocessed materials
across the border to Thailand and Vietnam.

6 AMinistry of the Interior, *Ministry of Economy and Finance, and ** Ministry of Public Works and Transport.
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From a marine litter & plastic pollution perspective, absent or deficient SWM systems are thought to be
the primary driver of this threat in Cambodia, though studies specifically detailing these links are still
emerging. This is supported by global reviews and studies from neighbouring countries, which indicate
that absent or deficient SWM systems are a key contributor to marine litter, including waste leakage
from land into waterways (180). One such study from Indonesia found that uncollected waste
contributed more to plastic waste discharges than leakages from final disposal sites (184). In the
KRMNP, where there are no formal collection services, it is anticipated that high levels of uncollected
waste are directly contributing to leakage from land, which is especially concerning given the growing
use of plastic. This is further evidenced by a World Bank study (2019) focusing on the KRA, which found
that with no effective waste management, plastic debris leaked into waterways from the mainland and
ultimately travelled into the ocean, often by being washed ashore in the KRA. The most common types
of macro-plastic recorded by this study were plastic shopping bags, food wrappers, drinking cups &
beverage bottles and straws. Overall, the study illustrated that plastic waste is a significant component of
debris in Cambodi admaringand eoastabzgnes. Furthercthestddy fognd that direct
disposal and leakage from land and into waterways were the main sources of debris. Additionally, the
study observed that in the face of limited or absent SWM systems, burning of plastic was common,
contributing to air pollution (171).

Credit: Bianca Roberts / FFI




4. Methodology

To meet the objectives of the research study and its recommendations, four broad methods of data
collection were adopted:

Quantification and characterisation of HH and business waste;
Surveys of HHs and businesses;

Key-informant interviews (KlIs) with relevant stakeholders; and
Desk-based research and field-based observations.

E R K]

Detailed methodologies are set out below.

4.1 Waste Characterisation Methodology

The waste characterization study seeks to quantify the weight, and categorize the types, of solid waste
generated by HHs and businesses with a focus on plastic waste, recyclable waste and product use
behaviours. The methodology follows firhe Training Manual For Developing Solid Waste Management
Planopublished by UNEP (170). The study is divided into two parts: 1) waste quantification and 2) waste

composition, as set out below.

Waste was collected from HHs and businesses for a period of eight consecutive days, which represents
one waste cycle, as defined by the UNEP methodology (170). Findings from previous waste
characterization studies conducted in Cambodia were utilised to curate a list of waste categories (182).
These categories were grouped based upon: 1) intended use to elucidate links to plastic use
behaviours; 2) whether materials are recyclable or compostable (i.e. recyclable, non-recyclable or

compostable); and 3) broad types o f

plastics. 11

s noted

t he

and fAcompostraebthke ito coastderagian what is most feasible in the local context, for

exampl e, paper

& cardboard i s

categori

exist and the Etchay d o ntypically collect this type of waste in the KRA. Moreover, some categories

were added based upon past

studi

es and

evi

added due to fishing being a key livelihood in the KRMNP. Further, due to the global pandemic,
fpersonal protective eq ui p me n toty wasaatidedyto elucidate how the pandemic might have
impacted plastic use and waste generation in the KRMNP. The following table summarises the waste

categories used in the study:

Table 2: Summary of the Main Waste Categories

. Recyclable / Non-recyclable /
PlaEie s Conz/postable .

Type

Plastic bags, including pieces of bags
Plastic drink bottles and caps
Polystyrene

Cigarettes / cigarette butts

Plastic straws / stirrers

Lids / cups / cup holders

Plastic packaging (crisp packets,
sweet wrappers, noodle packet)

Other plastic bottles

Tetra pack e.g. juice box, milk carton
Food containers / takeaway containers
Rope / string

Fisheries waste (used fishing nets and
lines)

Organic

Glass

Aluminium cans & pieces

Metal other

Textile /cloth

Paper & cardboard

Typically polyethylene, soft plastic
PET, hard plastic

Hard plastic

Cellulose acetate, soft plastic
Plastic various, hard plastic
Plastic various, hard & soft plastic

Plastic various, soft plastic

Various plastics, HDPE, LDPE,
Polypropylene, hard plastic

Layered plastic, aluminium & paper, hard
plastic

Polystyrene & other plastics, hard plastic
Various, can be plastic including nylon,
soft plastic fibres

Various, can be plastic including nylon,
soft plastic fibres

N/A

N/A

N/A

N/A

Can be plastic but not counted as such
for the purpose of the study as mostly
cotton was found

N/A

Non-recyclable
Recyclable

Non-recyclable
Non-recyclable
Non-recyclable
Non-recyclable

Non-recyclable
Recyclable

Non-recyclable
Non-recyclable

Non-recyclable

Recyclable

Compostable
Recyclable
Recyclable
Recyclable

Non-recyclable

Compostable
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Personal Protective Equipment (face
masks, gloves)

Other (if found, specified by item) Described as found in the study Described as found in the study

Various plastic, soft plastic Non-recyclable

To measure the weight of solid waste produced by HHs and businesses, the waste characterization
study employed a three-step method of 1) collection, 2) sorting, and 3) weighing. Firstly, waste was
collected directly from the source (i.e., each day for eight days, that is, from the businesses and HHs
that agreed to participate in the study (written consent was collected). Following collection, the waste
generated by each participating HH or business was weighed. Secondly, following waste collection, a
hand-sorting method was employed to sort the waste into the specified categories, keeping HH and
business waste separate for each day of the study. Thirdly, once sorted, each waste category was
weighed (again keeping HH and business waste separate for each day of the study). Where the weight
of waste exceeded 30kg per day, a randomized waste reduction technique was utilised to reduce the
amount of waste samples for sorting. The method is illustrated in further detail in step 2 of waste mixing
in Figure 4 below.

" Final waste heap

for sorting

Figure 4. Randomized waste reduction method; the orange line represents divisions for the randomized portions
to be removed.

Additionally, a small-scale brand audit was also carried out to identify the most prevalent brands of
polyethylene terephthalate (PET) bottles present in HH and business waste. This audit focused on PET
bottles due to anecdotal observations and scoping studies at neighbouring sites, which suggested a
reliance on small bottles (<500ml) of water by communities to meet their potable water needs.

4.1.1 Focal Sites

For Research Component 1, two villages in the KRMNP were selected as focal sites: Koh Touch Village
on Koh Rong Island and Koh Rong Sanloem Village on Koh Rong Sanloem Island. The villages are
accessible from the mainland and had the largest populations and density of businesses, with each
being a hub for coastal tourism (noting changes due to the pandemic, as discussed above). These
factors suggest that the selected study sites are likely generating higher amount of waste compared to
other villages in the KRMNP, are sites of waste leakage from land into the ocean, and are heavily reliant
on healthy coastal and marine ecosystems to support tourism activities.

Koh Touch Village, Koh Rong Island: Although geographically located on Koh Rong Island, Koh Touch
is an administrative village of Koh Rong Sanloem Commune. In terms of waste management practices,
Koh Touch was selected to represent Koh Rong Commune, as it is more practically managed from the
island level rather than the commune level. The village reportedly has a total population of 690 people
(46% of which are female) and 137 HHs as of 2019 (176); however, these figures do not seem to have
been updated since the pandemic, and at the time of conducting the study the research team found far
fewer HH and businesses than expected. These site-based observations were confirmed by Kills,
surveys and anecdotal discussions, which revealed that a number of businesses had closed and many
villagers had migrated to the mainland to find other employment because of the pandemic. At the time
of data collection, the types of businesses found to still be in operation were predominantly street food
vendors, grocers, clothes and/or souvenir shops, mini marts, laundry services, restaurants and/or cafes.
Several small groups of local and foreign tourists (less than 10 people in each group) were seen visiting
the island during the data collection and tended to stay for one or two nights. In terms of infrastructure,
Koh Touch has three functioning piers, one short concrete road running parallels to the beach, and
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some dirt roads that connect the village to other villages around the island. Most businesses tend to be
located along the shoreline, whereas HHs are scattered up the hill in small clusters. The village has no
school, health care facility, dumpsite or incinerator.

—!‘_“%q‘ﬂ-

Koh Rong Sanloem Village, Koh Rong Sanloem Island: Koh Rong Sanloem Village sits administratively
within Koh Rong Sanloem Commune. Reportedly, it has a total population of 467 people (56% of which
are female) and 163 HHs (176). Similar to Koh Touch, the COVID-19 pandemic appears to have
significantly impacted the village, with many people leaving to look for jobs elsewhere and many
businesses closing down, especially those reliant on the tourist trade. At the time of the study, only a
handful of guesthouses and restaurants/cafés, two mini marts, a few street food stalls were still open.
Moreover, only one or two groups of foreign tourists were seen visiting the island at this time, each
comprised of just two or three people who stayed for a few nights only. Further, due to the low number
of visitors, many businesses were only open sporadically or for reduced hours, with many business
owners taking turns to open on alternate days. With regards to infrastructure, Koh Rong Sanloem
Village has one small pier, a short concrete road within the village, one primary school, one small health
facility that appeared to be closed down, and a dumpsite with an incinerator. Like in Koh Touch, most
businesses are located along the beach and are dependent on tourism, whilst most HHs are found
some 200 metres from the shoreline. The village experiences scheduled power cuts three times a day,
with each lasting around two hours. Anecdotal discussions with villagers suggested that the power cuts
were due to the low numbers of tourists; that the local authorities will not cease power cuts until the
tourist trade returns. There is also a large-scale resort being constructed, although it was unclear
whether construction has been suspended because of the pandemic.

4.1.2 Waste Sampling for Characterisation
Businesses and HHs were provided with plastic garbage bags for waste storage for each day of the

eight-day study period, and were asked to leave the waste on the street for collection by the research
team. The research team collected the waste early each morning and began weighing, sorting and
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characterizing the samples as soon as they were collected. Business and HH waste piles were handled
separately to prevent crossover between the two sample groups. All data were recorded using a data
tracking sheet, and once data collection was complete in each day, the team disposed of all the waste
at the existing waste collection points or dumpsite in each village.

Household Sampling: HHs were selected using the convenience sampling method (meaning selection
was based upon the actual presence of HHs available to join the study and accessibility of HHs to the
researchers). In total, 16 HHs in Koh Touch Village and 21 HHs in Koh Rong Sanloem Village
participated in the study. As mentioned earlier, many villagers have left because of COVID-19, thereby
affecting the sample size. Further, many HHs live above the shops they own, a common occurrence
throughout Cambodia kn o wn as i s lodhese Ipasticigaetswere then counted as HHs in the
study as their waste generation patterns were anticipated to be akin to that of HHs due to the lack of
customers present at the study sites.

Business sampling: Businesses were also selected using convenience sampling (based upon the actual
presence of businesses that were still operating at the time of data collection, accessibility for
researchers and availability to join the study). Since many businesses had stopped operating at both
study sites, a total of 13 businesses in Koh Touch and 12 businesses in Koh Rong Sanloem Village
were included in the study. Most of the businesses were restaurants, cafes, bars and
bungalow/guesthouse. Unlike shop houses, they focused on one or two services only (i.e., food/drinks
and/or accommodation) and the premises were used solely for business operations.

Businesses sampled in Koh Touch Village were:
three restaurants (23%);

two hotels (15%);

two cafes (15%);

two bars (15%);

one mini-mart (8%);

one pharmacy (8%); and

two small food shops / street vendors (15%).

E R

Businesses sampled in Koh Rong Sanloem Village were:
five restaurants (42%);

one café (8%);

one hotel (8%);

three guesthouses (25%); and

two mini-marts (17%).

E R

Sample Size: The sample size for the waste characterization study was originally calculated using the
Cochran formula with a 10% margin of error and a confidence level of 80%. However, during the field
trip, the actual sample size (Table 3) was reduced due to lack of available participants and accessibility
challenges (i.e., the hilly topography of the sites and poor roads).

Table 3. Waste Characterisation Study Planned and Actual Sample Size

Number of Samples based on .
Total Number Cochran formula Actual Sample Size

Koh Touch Village
1 HH 249 33 16
2 Business 19 13 13
Koh Rong Sanloem Village
4 HH 156 35 21

5 Business 28 17 12
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4.2 Business and HH Surveys

As part of the study, businesses and HHs were surveyed to gather data regarding waste streams, waste
generation, disposal behaviours and plastic consumption to inform and enrich all three of the research
components. The survey design aims to articulate opportunities to adopt circular economy approaches,
improve waste management and embed plastic reduction measures into on-the-ground and policy
recommendations, with the goal to improve the economic, social and environmental outcomes of
communities and businesses in the KRMNP. The HH and business surveys included 36 and 32 closed-
and open-ended questions respectively to gather both quantitative and qualitative data. Data were sex-
differentiated to support the articulation of gender sensitivities and gender equity opportunities.

In total, 44 HHs and 15 businesses in Koh Touch Village and 55 HHs and 14 businesses in Koh Rong
Sanloem Village were surveyed. Data were collected using the KoBoCollect software app V1.30.1.
Consent to participant was verbally obtained and recorded at the start of the survey. Data management
took place daily to detect and rectify any errors or inconsistencies.

In more depth, the topics explored in both surveys included:

Socio-demographic information;

Current SWM practices (including waste generation, sorting, storage & disposal);

Waste collection services (including availability/modality, access, cost & willingness to pay);
Plastic use and disposal behaviour and knowledge;

Attitude and perceptions around SWM and marine/plastic litters;

Socio-economic impact of mismanaged waste; and

Sanitation and electricity use and access (primarily utilised for a complementary report (187).

=A =8 =8 =4 -8 -84

Data for Research Component 3 were collected from HHs, businesses and key stakeholders (local and
provincial authorities and island waste collectors). Impacts-specific questions were included in the HH
and business surveys and KiIl interview guides to capture the socio-economic impacts of mismanaged
solid waste on the local communities and the economy.

Sample Size: The sample size for the household and business survey was originally calculated using
on the Cochran formula with a 10% margin of error and a confidence level of 90%. However, in both
Koh Rong Sanloem Village and Koh Touch, the actual HH sample size (Table 4) was reduced due to
accessibility issues and limited participant availability related to the pandemic.

Table 4. Planned and Actual Sample Size for HH and business Surveys

VL[l A Total # of Samples Sa#rtnOers Total # of Samples # of Samples
Number (Cochran) p Number (Cochran) (Actual)
(Actual)
1 Koh Touch 156 48 44 19 15 15
Koh Rong
2 Sanloem Village 249 54 55 28 20 14
Total: 405 101 99 47 85 29

Gender: Survey data were gender disaggregated. Among respondents for the HH surveys, 64% were
female and 36% were male in Koh Touch. In Koh Rong Sanloem Village, 73% of respondents were
female and 27% were male. The higher rate of female participation in the surveys speaks to the
traditional gender roles of women in Cambodia: women act as the keeper of their household, are
responsible for doing work/chores to maintain the home and provide daily care for children, whilst men
primarily work outside of the house to earn income. For businesses, 60% of businesses (n=9) were
owned by women and 40% (n=6) were owned by men in Koh Touch. In Koh Rong Sanloem Village,
half of the business owners were female.

4.3 Key Informant Interviews

Key Informant Interviews (KIlIs) were conducted to collect data pertaining to the context and status of
SWM in the KRMNP. Klls were utilized as a tool to collect in-depth qualitative information about the
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local context and needs of key stakeholders (see Section 4.5 for list of stakeholders interviewed), in
order to inform solutions and motivate engagement. Structured interview questionnaires were designed,
which incorporated open- and closed- questions that gathered descriptive data to enrich the quantitative
and qualitative findings from the other methodologies employed. Thematic analysis of interview data
was employed to identify and analyse key answer patterns that emerged in the answers of interviewees.

4.4 Desk Research and Field Observations

Targeted field visits were conducted as part of the larger study to observe the on-the-ground situation
and context with regards to infrastructure, waste disposal behaviours, plastic use and waste packaging,
collection and treatment. Extensive desk research was also used in the design of the study and the final
report.

4.5 Data Collection, Sampling & Analysis

All data collection took place in July, 2021. A team of ten researchers were involved in the data collection
(number of researchers was limited due to the COVID pandemic). Data collection for the waste
characterization and HH and business surveys took place in Koh Touch and Koh Rong Sanloem
Villages, whilst Klls took place in the KRA more broadly and in Sihanoukville. The data collected
included:

1 Atotal of 1,670.37 kg of both HH and business waste collected in Koh Touch and Koh Rong
Sanloem villages;
1 A brand audit of the PET bottles found in the sorted HH and business waste in the two villages;
1 Atotal of 99 HH surveys and 29 business surveys;
1 A total of seven Klls conducted with key stakeholders, including:
o Sihanouk Provincial Department of Environment (PDoE);
Municipal governors of Koh Rong;
Commune chiefs of Koh Rong and Koh Rong Sanloem;
Informal waste collectors;
Sihanoukville-based waste collection company, Kompong Soam Solid Waste
Management (KSWM); and
o Koh Rong Environmental Conservation Association (KRECA).

[elNelNelNe]

4.6 Study Constraints and Limitations

COVID-19 Pandemic: COVID-19 has constrained this study in several ways. Firstly, many villagers
have left the communities to look for work elsewhere, which limited the number of HHs included in the
study. Secondly, the pandemic has severely hampered tourist activities on the islands, resulting in the
closure of many businesses at the study sites. In the absence of tourists, it was expected that the
amount of waste and type of waste generated was not representative of that generated pre-pandemic.
Thirdly, the pandemic-related restrictions greatly hindered data collection activities, delaying or
preventing travel to and around the study sites, reducing the number of researchers able to join in the
study, limiting the willingness to participate of some HHs and businesses, and leading to protective
measure taken during and after the course of the study to ensure the safety of both the communities
and the researchers. Finally, during the course of the study there was a COVID-19 outbreak in the
KRMNP, which led to at least one HH ceasing participation in the waste characterisation study. This
may have impacted the waste generation rates in Koh Rong Sanloem Village.

Large-scale construction & property development: The current large-scale construction projects, many
of which are tourism-dependant, are key stakeholders and are likely to be major contributors to marine
litter and plastic pollution. That said, it is beyond the scope of this study to include these large-scale
development projects in the study given their size, accessibility and willingness to participate. Further,
targeted research is needed to fully assess the impact of large-scale coastal development on waste
generation and marine pollution, though such an output would require the enthusiastic engagement of
these powerful stakeholders.

Presence of the study team: The duration of the data collection was 20 days, with most of the team

spending around 10 days in each study site. During this period, it appeared that the team, comprised
of 10 people, was the largest visiting group staying at each site and that the duration of stay was much
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longer than that of the other tourists observed. Due to COVID-19 and the nature of waste
characterisation studies, all team members were required to follow safety measures, including wearing
PPE. As such, the research team itself generated waste over the course of the study. To mitigate the
impact of this on the results, guesthouses in which the team stayed were excluded from the waste
characterisation study.

Geographical Constraints: Whilst many people have migrated from the study villages, there were some
outlier HHs in the study villages who were not captured in the study. The hilly topography of these
islands and poor roads, combined with the arduous nature of the waste characterization study, manual
methods of waste collection and the limited number of people in the team, meant that only HHs and
businesses located in accessible areas were included in the data collection.

Definition o f Abusi ness 0 Aasetdout dboweutiseephnddmit dhas led to a significant

downturn in visitors to the KRMNP, whilst many businesses on the island rely on tourists as their primary

customer base. With so few visitors, the distinction between HH and business was less concrete than

usuab, wi t h many businesses generating ver y(d, Histwithe or no
small businesses attached) are common in Cambodia. Based upon the limited customer base on the

islands, these hybrid operations were counted as HHs for the purposes of this study, which may also

blur the distinction between business and HH in the findings.
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5. Results & Findings
5.1 Socio-economic Status Indicators

The results of the HH surveys illustrated the following regarding the socio-economic status of HHs in
the KRMNP:

Housing: Housing status or types of housing is one key indicator used to inform socio-economic status.
According to the survey results, there are five types of housing status in Koh Touch and Koh Rong
Sanloem Village:

bamboo and/or thatched roof (18%),
house with zinc roof (25%),

wood and/or ply wood house (32%),
brick and/or concrete house (23%); and
tarpaulin and/or tent (2%).

E ]

Housing material and roof type are accepted indicators of socio-economic status, with brick and/or
concrete houses indicating wealth and zinc roofs or tarpaulin (tent) houses indicating lower socio-
economic status. In Koh Rong Sanloem Village, 42% of houses were made from wood and/or plywood,
40% were brick and/or concrete, whilst 71% of roofs were zinc (none were made from tarpaulins or
tents). Overall, this indicates a moderate socio-economic status in this village. In Koh Touch, most
houses were made from wood and/or plywood, and 64% had zinc roofs and 20% had tarpaulin roofs.
Relatively speaking, the higher quantity of tarpaulins roofs suggests the socio-economic status is
medium to low in Koh Touch, and certainly lower than Koh Rong Samloem Village. In both Koh Touch
and Koh Rong Sanloem Village, each HH had an average of five family members.

In Koh Touch village, 47% of all HHs lived uphill near a freshwater source, 33% lived within 50 meters
of the beach, and 20% lived on beachfront. In Koh Rong Sanloem Village, 36% of all study HHs lived
within 100 meters or more from the beach, 27% lived within 50 meters from the beach, 18% lived near
or up the hill, 5% |lived on beachfront, and 5% I ived

Education: Educational status speak to vulnerability of communities, but crucially for this study it speaks
to practical implications for the proposed recommendations. The HH surveys found that 32% of all HH
respondents in Koh Touch Village and 31% in Koh Rong Sanloem Village were illiterate. With over a
third of the people unable to read or write, it is crucial that awareness raising, education and outreach,
and social and behavioural change (SBC) campaigns targeted at improving SWM and reducing marine
litter & plastic pollution are delivered in multiple formats and via multiple channels to reach all community
members.

Primary Livelihood & Occupation: The majority of respondents in Koh Touch Village described their

occupation as housewife (32%), fisher (18%) or business owner (14%). Similarly, in Koh Rong Sanloem

Village, most of respondents were housewives (42%), business owners (24%) or fishers (9%). Other

occupations mentioned in the surveys included construction worker, cleaner, street vendor, and

unemployed. Given the gender norm that women are expected to be the manager of households or

i h ous e withaendost aunvdy respondents were women (because the surveys took place in the

time day when most men tended to absent from the house), it 1 s unsurprisitheg t o s ece
top of the occupational groups mentioned here.
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Occupation in Koh Touch and Koh Rong Sanleom Villages
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Graph 1: Main occupation of HH respondents in Koh Touch and Koh Rong Sanloem Villages

Income & Expenditure: Income and expenditure are indicators of the financial health of each HH, which
can also inform the design of the on-site recommendations to ensure they are contextually viable. When
guestioned about monthly income, 68% of respondents in Koh Touch Village and 42% in Koh Rong
Sanloem Village were willing to share this information. The results showed that maximum income is
US$1,500 per month and US$1,200 per month in Koh Rong Sanloem and Koh Touch Villages
respectively, whilst minimum income is US$50 per month in Koh Rong Sanloem Village and US$100
per month in Koh Touch Village.

Similarly, expenditure varies according to primary and secondary needs of each HH. Expenditure
includes the cost of food, water, services (i.e., payments for electricity, local transportation and phone
services), and health care. Results showed that, on average, each HH spent around US$300 per month
on the aforementioned needs. In Koh Rong Sanleom Village, the minimum expenditure was around
US$20 per month and the maximum was US$845 per month. Whereas in Koh Touch Village the
minimum expenditure was around US$28 per month and the maximum was US$950 per month. This
suggests that the cost of living is likely higher in Koh Touch than in Koh Rong Sanloem Village.

Koh Touch Village Koh Rong Sanloem Village
>1000 0%, 704 >1000 0% 4o,
801 - 1000 M. 5% 801 - 1000 W, 4%
601 - 800 ™_2% o 601 - 800 ™..2%,,
401- 600 EE—————— (%0 30% 401- 600 NEC—— 130/017%
0,
200 - 400 —;;50/? 200 - 400 530/g7%
<200 T 32% <200 W 29%
0% 10% 20% 30% 40% 50% 0%  10% 20% 30%  40%  50%  60%
m Expenditure (USD/month) = Income (USD/month) m Expenditure (USD/month) = Income (USD/month)

Graph 2: Monthly income and expenditure in Koh Touch & Koh Ron Sanloem Villages
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5.2 Research Component 1. Waste Characterization Study

5.2.1 Waste Quantities

Household Waste: In total, 743.63 kg of HH waste was sorted across the two study sites for the eight-
day study period. In Koh Touch, the total HH waste sorted and characterised was 413.79 kg, and in
Koh Rong Sanloem Village the total waste sorted and characterised was 329.85 kg. In Koh Rong
Sanloem Village, the sum of the HH waste collected did not exceed more than 30kg a day for most
days in the eight-day waste cycle, and as such no waste reduction method was employed; the entirety
of the waste collected was sorted and characterised. In Koh Touch Village, waste quartering was
employed to reduce the waste collected to a sortable weight (30 kg max).

On average, HHs in Koh Touch generated around 0.67 kg of waste per person per day. In Koh Rong
Sanloem Village, HHs generated 0.46 kg per person per day. Recent studies in Sihanoukville and Kep,
found that HH waste generation is about 0.64 and 0.52 kg/person/day, respectively (UN Habitat, draft,
20217). Comparatively, previous studies found that waste generation rate in urban areas of Cambodia
report range from 0.73 kg/person/day in Phnom Penh (69) to 0.78 kg/person per day in Battambang
(63).

The findings are overall reasonable, though it is noted that the Koh Rong Sanloem waste generation
results are lower than expected, especially when compared to similar coastal sites, such a Kep (UN
Habitat, draft, 20217).This may be due to the fact that Koh Touch had better overall involvement in the
study, as well as greater tourist activity, whilst in Koh Rong Samloem village there was a COVID-19
outbreak, which may have affected the waste quantities. Therefore, it is likely that the Koh Touch waste
generation results are more representative of the KRA HH waste generation amounts overall.

Business Waste: In total, 926.74 kg of business waste was collected from both sites over the eight-day
period. A waste quartering method was employed to reduce the total amount of waste for sorting, with
a total 322.10 kg of business waste being characterised. On average, businesses in Koh Touch
generated around 7.6 kg of waste per day, whereas those in Koh Rong Sanloem Village generated
around 1.53 kg per day. Given the lower tourist activity in the latter site, it is not surprising that the
business waste generation was notably smaller.

Summary: Based on the findings from this study, it is estimated that current waste generation rates are
around 550 kg per day in Koh Touch and 175 kg per day in Koh Rong Sanloem Village. Assuming
business waste generation rates on Koh Touch for the whole island, about 2.2 tons per day are
generated per day for KRA overall (Table 5).

The Global Pandemic & Tourism Downturn - Impacts on Waste Generation

For pre-COVID-19 figures, it is assumed that the generation rate from HHs remained the same before
and during the pandemic, though there are fewer people living on the islands; and that the figure from
Koh Touch Village (0.67kg/person/day) is a better representation for the whole KRA. However, the
waste generation rates are not representative of the overall business activity before the pandemic,
therefore a secondary resource by JICA, which details waste generation rate by different types of
businesses was referenced instead (189). The result estimates that Koh Touch Village generated a
total of 1,115kg of waste per day (460 kg from HHs and 655kg from businesses), whilst Koh Rong
Sanloem Village generated around 685kg of waste per day (315kg from HHs and 370kg from
businesses). The whole KRA therefore generated an estimated 4.9 tonnes of waste per day, where 2.1
tonnes came from HHs and a further 2.8 tonnes was generated by businesses.

This finding is in line with the report from KRA municipality, which estimates that pre-pandemic solid
waste generation was between 5 to 8 tonnes/day on weekdays, mainly from businesses related to the
tourism industry. However, because of the pandemic, between 70 to 80% of all businesses in these
villages were reported have to stopped running; the resulting business waste is also only a fraction
(likely <15%) of the estimated pre-pandemic rates. Using the reported tourist numbers in 2019 (about
266,000) and an estimated length of stay of 3.07 days (the average for both international and domestic

7 UN Habitat Waste Wise Cities WaCT Study in Sihanoukville, presentation slides dated November 23, 2021 and UN Habitat Waste Wise Cities
WaCT Study in Kep, presentation slides dated November 11, 2021
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tourists), the result is that tourists generate between 1.25 and 2.63 kg/day). These findings are in line
with data from a case study in Thailand (190), which estimates that 1.74 kg of waste are produced each
day per tourist.

Table 5: Estimation of waste generation in Koh Touch and Koh Rong Sanloem Villages

Waste Koh Touch 532 eRong ST |y
Generation (Kg/day) g (T/day)

Kg/da
Waste Before During Before During Before During

Generator COVID-19 COVID-19 COVID-19 COVID-19 COVID-19 COVID-19
460 400 315 155 2.1 15

655 150 370 20 2.8-5.9 0.1-0.7
1,115 550 685 175 4.9-8.0 1.6-2.2

Waste generation in Koh Rong Municipality was estimated and projected from 2019 to 2030 based on
population and tourism data. Since the COVID-19 pandemic has strongly impacted tourism, the number
of tourists was projected based on three different scenarios (187). Assuming significant tourism activity
at existing businesses, the projection (see Graphs 4 and 5 below) shows that total waste generation in
the KRA has fallen from more than five tonnes per day in 2019 to half that in 2020. In reality, 2020 and
2021 were less than this projection because of the KRA having significantly less tourism activity, despite
some open businesses. Regardless, in the next 10 years, waste is expected to increase rapidly to 10
to 15 tons per day, depending on the tourism scenario.

Waste Generation based upon Projected Tourism Sector Recovery
in the Koh Rong Municipality
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Graph 4. Project waste generation in the Koh Rong Municipality based upon tourism sector recovery.
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Projected Waste Generation by Source Focusing on Tourism Sector and
Household Waste in the Koh Rong Municipality
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Graph 5. Projected waste generation by source focusing on tourism sector and HH waste in the Koh Rong
Municipality

5.2.2 Waste Characterization

Household Waste: The majority of the HH waste generated was found to be either compostable (67%)
or recyclable (9%) (by weight). Whilst the amount of recyclable waste is low, it is noted that very little
aluminium was found in HH waste (0.15%), which is attributed to the fact that HHs separate aluminium
waste for sale to the Etchay (waste pickers). This speaks to possible opportunities for informal sector
engagement and recycling interventions in the KRMNP. Organic waste made up 52% of the total HH
waste sorted across both sites (by weight), not surprising given the high-water content of organic waste.
Again, this speaks to the possibility of community-based composting programmes. Plastic waste
accounted for 30% of the total HH waste sorted, which is considerable given the light weight of most
plastics. In Koh Touch, the three highest-weight waste categories for HHs were: organic waste (54%),
used diapers (12%) and plastic bags, including pieces of bags (10%). Similarly, in Koh Rong Sanloem
Village, the three highest-weight waste categories (by weight) for HHs were: organic waste (56%),
plastic bags, including pieces (7%) and plastic packaging (7%) (see Graph 6 for more details).

The total amount of PPE sorted at both sites represented less than 0.3% of waste (roughly 2.15 kg in
total), which was much lower than anticipated. It should be noted that, across the two sites, the use of
face mask as a protective measure against COVID-19 was observed to be relatively low as both the
sites had all been fully vaccinated at the time of data collection and in general there appeared to be a
relaxed attitude among the local communities toward the use of PPE to protect against COVID-19.

k 30% of HH waste was plastic,
which is considerable given the
light weight of most plastics.
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Household Waste Categories by Weight in Koh Touch & Koh Rong Sanloem Village
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Graph 6: Koh Touch & Koh Rong Sanloem Village HH waste quantities by category (by weight, kg)

Business Waste: The majority of the business waste generated was found to be either compostable
(64%) or recyclable (16%), and as with HH waste very little aluminium was found (0.33%) (by weight).
The majority of waste across both sites was organic, making up 58% of the total waste sorted. Plastic
waste was the second most common, comprising 23% of the total waste sorted. Again, this is
significant, given the generally light weight of plastic. A total of 1.1 kg of disposable face masks was
sorted from business waste across both sites.

a

23% of business waste was plastic -
the second most common category,
after organic waste.

In Koh Touch, the three most common waste categories (by weight) for businesses were: organic waste
(61%), glass (15%) and plastic bags, including pieces of bags (7%). It is important to note that there
were two groups of tourists (not exceeding 10 people per group) present for two days during the Koh
Touch data collection. In these two days alone, around 92% of the total glass waste was generated,
being mostly Tiger brand beer bottles. This suggests that the presence of tourists greatly impacts both
the amount and type of waste generated by businesses, although further study is needed to validate
this. In Koh Rong Sanloem Village, the three most common waste categories (by weight) for businesses
were: organic waste (53%), plastic packaging (9%) and paper and cardboard (8%) (see Graph 7 for
further details).
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Business Waste Categories by Weight in Koh Touch & Koh Rong Sanloem Village

120 N
d
100
30 3
3
60
40 &
20 5 o2 09 b
s B2 .3 z9 g3 8% ~° 83 8% =3 83 8= & 53 88 o =° ey %
II oS oo oo o I o= o =™ oo oo So w0 ge I So I
0 ml T | - - _wm n __ - - 1 - ]
Y & >
F FF T L F T ST S e
O 5 & o a8 S 3 & > o & Ea & & 6‘\0 ) y & &
i ) & &F \ < & o> E & \ & d o] . 3
N O e KN & G« &> <P Rl SN
< s Q & = 9 ) <@ @ N
*_'Q 2% S ‘S‘ 69 < <€5 A &
&\(\ ‘.éf’ O}Q Q\*;J o ég'@ QfsQ
< & g & &
< ~F & o
< «
&
s

m\Waste quantity - Koh Touch (kg) mWaste quantity - Koh Rong Sanloem Village (kg)

Graph 7: Koh Touch and Koh Rong Sanloem Village business waste quantities by category (by weight, kg)

5.2.3 Plastic use behaviours

Households: According to the survey results, daily shopping for food and other goods was the most
common reason for plastic use and plastic waste generation by HHs across both study sites. When
speaking of plastic use, respondents focused exclusively on plastic bag consumption and made little
mention of other plastic products consumed in their households until prompted. 61% of all Koh Touch
respondents and 76% of all Koh Rong Sanloem Village respondents spoke to the use of plastic by
retailors, explaining that when shopping for food, drinks or other goods at the market, food or retail
store, their purchases were always placed into plastic bags. This was supported by the business
surveys, in which retailors (18% in Koh Touch & 21% in Koh Rong Sanloem Village) reported that
plastic bags are needed to package products sold to customers. Moreover, a small proportion of
respondents (5% in Koh Touch & 1% in Koh Rong Sanloem Village) reported that their plastic waste
included packaging of goods bought and delivered from the mainland.

Households were asked what type of plastic products they depend on to meet their subsistence needs,
and how essential these products were to meeting those needs. In Koh Touch, 72% of all respondents
said that their HH depends on one or more plastic product. These plastic items were deemed to be an
essential part of ensuring HHs could meet their daily food and water needs. Whilst the majority of HHs
reported relying on one or more plastic product, nearly one third (28%) claimed they did not depend on
any plastic products. For HHs relying on one or more plastic product, bags were considered the most
essential item (75%), followed by portable bottled water (31%) (sized 350ml, 500ml or 1.5L), large
bottles of water (16%) (20L), food containers/wrapping (9%), cutlery (3%), cups (3%) and straws/drink
stirrers (3%).

In Koh Rong Sanloem Village, 70% of all respondents reported their HH depends on one or more plastic
product to meet they daily food and water needs, whilst 30% said they do not rely on any plastic
products. As in Koh Touch, plastic bags were considered most essential by HHs who depended on one
or more plastic product (100%), followed by portable bottled water (28%), cutlery (3%), cups (3%) and
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straws/stirrers (3%). Large bottles of water (20L) and plastic food container/wrap were also used, but
were less frequently mentioned than in Koh Touch.

It is worth noting that, except for the large, 20L bottles of water, all the plastic products listed above are

single-use plastics (SUPs), for which alternative materials and models exist. When buying the large

bottles of water for drinking, HHs pay US$5 for the first bottle of water and then, upon returning the

empty bottle to the retailer, pay only US$1 for a refill. This scheme , al so calledlea@Thkk Sa
watero in English, is common throughout Cambodi a.

72% of respondents advised that their HH
depends on one or more plastic product
to meet their daily needs.

Businesses: Business respondents were asked what types of plastic products were used or purchased
daily in their businesses. The survey results indicated that the majority of businesses across both study
sites commonly used or sold a number of plastic products. In Koh Touch, plastic bags were the most
commonly used or purchased plastic product in surveyed businesses (60%), followed by portable
bottled water (53%), cups (53%), food containers/wrapping (47%), straws / stirrers (40%), cutlery (33%),
other bottled drinks (soft drink/juice/etc.) (20%). Large bottles of water and polystyrene boxes (used for
carrying meat, seafood and/or vegetables) were also used and or purchased (7%).

In Koh Rong Sanloem Village, portable bottled water was the most commonly used or purchased plastic
product in surveyed businesses (58%), followed by plastic bags (50%), plastic food container/wrap
(29%), bottled drinks other than water (21%), cutlery (21%), large bottles of water (14%), straws/stirrers
(14%), and cups (7%). Here it is critical to note that two (14%) of the surveyed businesses in Koh Rong
Sanloem Village reported not using any plastic products at their businesses. Instead, they employed
eco-friendly approaches, such as using biodegradable takeaway food containers (i.e., made from
bamboo or paper), using large bottles of water to allow customers to refill their water bottles as needed,
and/or using glassware and metal cutlery when serving dine-in guests. However, as reported by a
number of respondents, these businesses tended to be foreign-owned and/or cater to foreign tourists
who reportedly prefer not to use SUP products.

The majority of businesses commonly used a
number of plastic products, including, plastic bags,
bottled drinks, food containers, cutlery, cups, and
straws/stirrers.

Respondents who owned accommodation businesses were also asked to estimate how much on
average their guests used the aforementioned plastic products per day. Not all respondents provided
the number for unspecified reasons. However, for those who did, the findings are summarized in the
following table. In general, the average amount of plastic consumption per guest per day in Koh Rong
Sanloem Village appeared to be twice as high as that in Koh Touch.

Table 6. Estimation of Plastic Product Consumption per Guest per Day

Plastic Product Koh Touch Village Koh Rong Sanloem Village

Plastic bag 1 bag 2 bags
Portable bottled water (350ml, 500ml or 1.5L) 1 bottle 2 bottles
Bottled soft drink/juice/etc. 1 bottle 2 bottles
Big bottled water (20L) N/A* N/A*
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Plastic food container/wrap 1 food container 2 food containers

Plastic cutlery (spoon/fork/knife) 1 cutlery 2 cutleries
Plastic cup 1 cup 1 cup
Plastic straw/stirrer 1 straw/stirrer 2 straws/stirrers

*As described above, large bottles of water (20L) are typically re-filled after the water is consumed.
5.2.4 Brand Audit, Water Supply & Plastic Use in the KRMNP

To build upon past scoping studies, support the recommendations and solidify field observations, a
small-scale brand audit of PET bottles was carried out as part of the waste characterisation study.
Households were found to be the main generator of PET bottle waste, producing 71% of this waste
type; with businesses generating 29% of PET bottle waste.

Of all the PET bottle waste, 63% of bottles were Cambodian brands and 2% were imported brands.
This presents opportunities for increased accountability of Cambodian bottled drink companies, such
as Extended Producer Responsibility (EPR) schemes or bottle return schemes. The most common
brands of PET bottle waste were Cambodia Water (37% of all PET bottles) and Vital (12%) and
Samphois (10%).

The majority (80%) of PET water bottles were less than 500ml in size, which suggests that HHs
purchase multiple small bottles of water to drink each day. Anecdotal evidence suggest that people
prefer to drink smaller bottles of water because they prefer cold water (49). As set out in Section 5.2.3
(above), portable bottled water (i.e. sized 350ml, 500ml or 1.5L) and large (20L) bottles of water are
considered essential to meet the daily subsistence needs of HHs at both study sites. Despite HHs using

the | arge, refill able bottles of water (or ATHh
bottles of water each day to drink, supporting the anecdotal evidence that people prefer cold water or
perhaps that people simply arendédt in the habit
day.

Findings from the brand audit and plastic use study evidence that water security challenges lead to
increased plastic consumption & heightened reliance on plastic in the KRMNP. Surveys in the KRMNP
found that spring water is the main water source used by HHs and businesses (though did not
differentiate between types of water usage, for example, drinking, washing, and so on). Tourism
business operators, such as hotels and restaurants, were found to be the biggest consumers of water
in the archipelago. Further, the spring water source in Koh Touch usually faces shortages from March
to April, relying on sources in neighbouring Deum Thkov Village to bridge the supply gap. The spring
water sources in Koh Rong Sanloem Village and Saracen Bay provide adequate supply of water year
round. Groundwater is a secondary water source in the KRMNP, supplying hotels and guesthouses as
a standalone water source or combined with piped water during shortages or peak season for tourism.
Groundwater is not preferred by consumers due to its high iron content, which gives the water a bad
taste, also leading to bottled water consumption. To reduce reliance on bottled water, improvement of
the piped water supply in the KRMNP is needed.
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