CIFIC WASTE MANAGEMENT

‘PacWastePlus

EUROCPEAN UNION

This initiative is supported by PacWastePlus-a 72 month project funded by the European
Union (EU) and implemented by the Secretariat of the Pacific Regional Environment
Programme (SPREP) to sustainably and cost effectively improve regional management
of waste and pollution.

Regional Waste Audit
Analysis Report

August 2023

Waste data analysis and reporting for the Pacific Regional Waste Audit Analysis Report was guided
overarching Regional Waste Data Catien, Monitoring, and Reporting (DCMR) Framework for the Pac
Island Countries and Territories (PICT).




Secretariat of the Pacific Regional Environment Programme (SPREP) 2023

Reproduction for educational or other nroommercial purposes is authorised without prior written permission from the
copyright holder and provided that SPREP and the source document are properly acknowledged. Reproduction of this
publication for resale or other commercial purposes is prohibited without prior written consent of the copyright owner.

SPREP Library Cataloguiimgpublication data
Regional waste audit analysis repartAugust 2023
Apia, Samoa : SPREP,202
59p. 29 cm.

ISBN:978982-04-1230-9 (print)
978982-04-1231-6 (ecopy)

1. Recycling (Waste, eta;)Technical reportg Oceania
2. Waste managemerg Refuse and refuse disposal
¢ Oceania3. Hazardous wastesAuditingg Oceania.
I. Pacific Regional Environment Programme (SPREP).
II. Title.
3637280961

Disclaimer This publication was produced with the financial support of the European Union. Its contents are the sole
responsibility of SPREP and do not necessarily reflect the views of the European Union. This document has been compiled
good faith, exercising ladue care and attention. SPREP does not accept responsibility for inaccurate or incomplete information.

Acknowledgment The PacWastePlus programmeknowledges the MRA Consulting Grdaptheir contributions towards
the development othe regional wast data collection, monitoring and reporting framework.

SPREP

Secretariat of the Pacific Regional
Environment Programme

PO Box 240

Apia, Samoa

T: +685 21929
E:sprep@sprep.org
W: www.sprep.org

Our vision: A resilient Pacific environment sustaining our livelihoods and natural heritage in harmony with our cultures.

RegionaWaste Audit AnalysisReport


mailto:sprep@sprep.org
http://www.sprep.org/

Table ofContents

Y= VoI B L= T Tl = o £ PR 5.
(€101 1P PO PP PP R POPPPPPPPPPPPPN 6
EXECULIVE SUIMIMIGLY ... ceiiitiiiie ettt ettt e e ettt e e e sk bt e e e ek be e e e e e s amt b et e e e abbe e e e e e anbneeeeseansbneeesannnneeessannnneessannsnneid
R | 11 £ To 11 Td 1o ] o T PP RTRP 8
R = - Tox (o | (o 11 ] o PSSR 8
A 0T To LTI 1y o I 1o D PSP OPPPPPTPPPPN 10
I T Yo 0] o1 PP PTPTTT 10
1.4 REGIONAI OVEIVIEW. ......eeiiiee ittt ettt ookttt e 4okttt e 442 s b et e e 4o RR e et e o4 aanb b et a2 e ab b et e e s e nn b e e e e e annbneeeeennnes 11
ST o] o 18] = 11 o] o TP OUPPPPPPPPPPPR 12
Y22 Y/ =1 g T T oo To | 13
N R B - = U101 U o= TP URPRRPPPP 13
A A DT L= W1 g T 1)L S PO PP PP PP PPTPPPPTOPPPRT 17
PG T (VA o 1= g {0 F= L Tt o [ or= o] 19
3 AUAIT ANAIYSIS FESUILS......eeiiiiie ettt et e e e e e e e s e st te e e et e eaaaeeeesaaasssbeeaeeeeeaaeeesaessaansnssnnnnneneaaens 20
3.1 Summary of data aVAIIADIILY. ..........u e e e e e e e s eeeaeae s 20
4 Stakeholder WOrKSNOP 2023..... ... it e et e e e eee e e s e s s s e et baete e et eaaeeesesaasensbeeeeanaeeaeeeesnss 50
4.1 WOrkshop dates and GttENUEES..........ccii ittt e e e e e e e s e st e e e e aeeeesssaa s s nsbnreeeeeeaeeeessannannns 50
4.2 PUrpOSE OF the WOIKSINOMD......eeeiiiiiieii it e e e et e e e et e e e e e e s s et nbbe b e e e e e e aeaaaeeesaaannns 50
4.3 Collated feedback from PICT rePreSENIALIVES. ... ...ocuuuiiiiiiiiiiee ettt e e e et a e sbbreee e e s sanneeeas 50
SR = {=Tolo] 0 0 g =T oo PV iToT o FoTN (o]l o I =T 0o 1o Vo 52
O (] (=] (=T o] L TP PP P PP TTRPPO 58

RegionaWaste Audit AnalysisReport 3



PacWastdéPlus Programme

The Pacifi¢ European Union (EU) Waste Management Programme, PacWaste Plus;nmatfizorogramme funded by the
EU and implemented by the Secretariat of the Pacific Regional Environment Programme (SPREP) to improve region:
management of waste and potion sustainably and cosdffectively.

About PacWaste Plus

The impact of waste and pollution is taking its toll on the health of communities, degrading natural ecosystems, threatening
food security, impeding resilience to climate change, and adversely impacting social and economic development of countries
in the region.

The PacWast®lus programme is generating improved economic, social, health, and environmental benefits by enhancing
existing activities and building capacity and sustainability into waste management practices for all participating countries.

Courtries participating in the PacWastlus programme areCook Islands, Democratic Republic of Tilreste, Federated
States of Micronesia, Fiji, Kiribati, Nauru, Niue, Palau, Papua New Guinea, Republic of Marshall Islands, Samoa, $olemon Isla
Tonga, Tualu, Vanuatu

Key Objectives
Outcomes & Key Result Areas

¢tKS 2@0SNYff 202850 iorgéndrateifproved Ecoriomic] Sotidl, dealth &rid environmental benefits arising
from stronger regional economic integration and thestainable management of natural resources and the environinént

¢ KS &aLISOA T addenstire &&daf@é and Sustdinable management of waste with due regard for the conservation of
biodiversity, health and wellbeing of Pacific Island communitielscimate change mitigation and adaptation requirement®

Key Result Areas

wlimproveddata collection, information sharing, and education awareness

wPolicy & Regulation Policies and regulatory frameworks developed and implemented.

wBest Practices Enhanced private sector engagement and infrastructure development implemented

wHuman Capacity Enhanced human capacity

Learn more about the PacWaste Plus programme by visiting

* X o

4)SPREP

* ok
Secretariat of the Pacific Regional
EUROPEAN UNION Environment Programme

(PacWastePlus

_PACIFIC WASTE MANAGEMENT

www.pacwasteplus.org
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Glossary

ACFONVYIT
Cefas
CLiP
C&D
C&l
CDL
DCMR
WBG
FSM
KPI
MEA
MSW

PICT
P&C
PNG
PRIF
WBG
UNEP
SPREP

lerminology
Capacity
Capture rate

Coverage
Modern

Per capita

Recovery

Unregulated

Waste facility

Denniton

Centre for Environment, Fisheries and Aquaculture Science

Commonwealth LitteProgram

Construction and Demolition (Waste)

Commercial and Industrial (Waste)

Container Deposit Legislation

Data Strategy & Collection, Monitorinand Reporting (Framework)

World Bank Group

The Federated States bficronesia

Key Performance Indicator

Multilateral Environmental Agreement

Municipal Solid Wastdi.e., waste originating from the general public that is typics
managed by local government entities, excludes commercial / business waste)
Pacific Island Countries & Territories

Paper & Cardboard

Papua New Guinea

Pacific Regional Infrastructure Facility

World Bank Group

United Nations Environment Programme

Secretariabf The Pacific RegionBhvironment Programme

Denniton

The total maximum waste storage and processing that can take place at a facility (as
capped by license conditions).

The proportion of total waste generated thatdaccessfully captured and disposed or
recovered in an environmentally responsible manreg(,by a formal collection service o
selfhauled to a licensed facility)

The proportion of total households that have access to a regular waste collesetivice.

I WY2RSNYQ FFrOAftAGeE SYLX2ea wazdzyR o1l &
FYR NB&adzZ 6& AY YAYAYIFt FROSNES AYLI OGa
licensed, staffed, and have access to equipmentmaghinery such as a bulldozer. A
landfill or dumpsite must employ a leachate management system and a daily cover ro
A recovery facility should have fire prevention and control measures in place, and
appropriate stormwater runoff controls. Facilitiesust not be exceeding their maximum
storage capacity.

Units measured on a per person basis.(to allow for extrapolation over a national
population)

Any activity that diverts waste material from landfill, including processirdnofecyclables
(such as paper, cardboard, metal and plastics such as PET and HDPE), organics recc
and energy recovery.

Typicallyunlicensed waste facilities which do not follow international frameworks, rulet
and guidelines to protadhe health of the environment and community.

W2 | 30S FFHOATAGUASAQ Ay @2f ISR Ay (KS KIy
minimum processing threshold determined on country baisés,(onnes of waste received
per year). @n include landfills or dumpsites (that primarily rely on burying waste in a
controlled manner), recycling / recovery facilities for dry recyclables (andste),
organics recovery facilities, and wagteenergy facilitieslncinerators are not includeth
this analysis.
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Executive Summary

Waste data analysis and reportifgr the PacificRegionalWasteAudit AnalysisReport was guided by the overarchirRegional

Waste Data Collection, Monitoring, and Reporting (DCMR) Framework for the Pacific Island Countries and Territories (PICT
The implementation of the DCMR Framework ensures that waste data is collected, analysed, and reported in a consistent an
reliable way across the Pacific.

Building on this data overtime ensures the PICTs possess the necessary information to enact effective waste management an
informed decisiormaking. It allows a data driven approach to justifying investment targetsfor investment in waste and
recyclingeducation,programs and infrastructure) and identifying priority needs in each country and across the region.

Overall, data availability for reporting to key performance indicators (KPIs established as part of the R@MROIFK) was
sufficient for regional reporting purposeslo datawas availableto report to Supplementary KPI 6\fareness of waste
management services) and Supplementary KPMI€ight of disaster waste disposedeeSection 3of this report for data
availability resultdy PICT

Table (a) below summarises the regional baseline results for each KPI from the DCMR Framework.

Core KP| Resul Supplementary KPP Resul
1. Count / capacity of modern waste 8 facilities/ 1. Cost of disposal to landfill USD 38.82
facilities unknowncapacity ($/annum)
2. Count / capacity of unregulated 80 facilitied 2. Weight of waste disposed (tpa) 416,541
waste facilities unknown capacity
3. National recovery rate (%) 15.3% 3. Weight of waste recovered (tpa) 5,937
4. Per capita waste generation rate  101.3 4. Volume and type of stockpiled See Figure 16
(kg/capita/year) hazardous wastent®)
5. Municipal Solid Waste (MSW) : 5. Marine plastic pollution potential 133,200
" SeeFigure8
composition (%) (tpa)
6. Household waste capture rate (%) 65.83% 6. Awareness and support of waste  No data
management services (%)
7.Household collection service 64.66% 7. Proportion of strategic waste 82.27%
coverage (%) management initiatives implemented
(%)
8. Fulfillment of MEA reporting 31.23% 8. Commercial waste capture rate (% Limited data
requirements (%)
9. Commercial collection service 51.89%

coverage (%)
10. Total weight of disaster waste No data
disposed (tpa)

b23GSY WdateR thal theCaudit did not capture the parameters / measurements necessary to calculate the KPI.
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1 Introduction

1.1 Background

Pacificlsland Countries andTerritories (PICTs$harea region thatis vast, covering oveB0O0 million squarekilometres,
comprising thousands of islands with varying landscapes, unique cultures, and rapidly changing economic conditits. Despi
this diversity, many Pacific Island nations share similar waste management challenges

Common barriers to effective waste management include:

1 Limited resource availability;
1 Limited available land area for management infrastructure;

1 Small wastéonnages and economies of scale, withited access to suitabemporary and permanentvaste collection
recoveryand disposal facilities;

9 Highreliance on export for recycling and processing of waste materials and so highly sensitive to changing dgmmaodi
prices and market changes;

1 Varying waste collection and servicing arrangements (private and public) with different data collection processes and acces:
requirements;

9 High susceptibility to climate changelated weather events including cyclones a&h level rise;

1 Varying implementation effectivenessof waste managementpolicies regulations and strategies given the above
considerationsand

1 Low public awareness and educationeffectivewaste managemenfor reduced risk tthhumanand environmental galth.

These challenges, alongside many other barréfscting themanagement of waste, result in informal waste management
practices being widespread across the region. Burying, burning, and dumping of waste is practiced in many communities acros
the PICTs, leading to environmental degradation and creating health hazards for local communities. This is compounded by the
impact of climate change, where rising sea levels, increasing frequency and severity of extreme weather events, and oceal
acidification place the region under further pressure.

1.1.1 PacWastePlusProgramme

To address these challenges, PICTs are collaborating to improve waste management practices and build sustainable was
management systems vithe PacWastePlus Programme. Implemented through the Secretariat of the Pacific Regional
Environment Programme (8EP) and funded by the European UniBa¢cWastePlusworks to improve waste management
activities across the islands and strengthen the capacity of governments, industries, and communities to manage wastes to
better protect human health and the environment

The outcomes of th@acWastdPlusProgrammeproject identified the need for reliable and comparable waste data. Access to
high-quality waste data guides investment and helps policymakers and government make informed decisions on the
management of wastes

RegionaWaste Audit AnalysisReport 8



1.1.2 Regional Wast&©CMR Framework

The waste data availabé this time for regionadnalysishas beersourced from waste auditsndertaken forthe PICTas part
of various projects ranging froine years2018 to 2021Some of thewaste data is datechas beerreported across differing

years and/or collected using differing methodologies. Current data is thus fragmented, making-wéd@icomparison
difficult.

The Regional Waste Data Collection, Monitoring, and Reporting FrameftliekDCMR Frameworkjas been designed to
provide a consistent and reliableporting procesgor the Pacific.

The implementation of the DCMR Framework will agistregion andthe PICTs to collect relevaahd comparablevaste
data, perform data qualy checks, and track waste management progress and trends over time.

@
waste data is commonly fragmented and hard to
compare regionally
implement a consistent approach to data
‘ ’ THE GOAL management to enable data-driven decision

making

identify priority waste management needs/
investment targets and track regional
performance

RegionaWaste Audit AnalysisReport 9



1.2 Purpose andAim

The purpose of thiRegional Waste Auditralysisreport is to establish a baseline of information on regional waste data and
waste management systems. An analysis of waste management behaviours throughout the Pacific will assist countries an
development partners to anticipate waste management issues and identifgegrtunity areas at a regional or subgional

level.

The aim of thisegionalaudit analysis report is to:

Collate validated national waste audit data for each of the 15 PICTSs;

1 9aidlofAakK I oFaStAyS T2 NhandgSnemi&sendy Qa ¢l aisS RFEGF yR &
Build regional waste insights based on newly established key performance indicators (KPIs) to understand waste
management trends for the Pacific Islands region; and

1 Demonstrate waste management behaviours to identify current and fulvaste issues and opportunities.

1.3 Scope

This report presents waste data and analysigifierfollowing PICTs:

1. The Cook Islands 9. The Republic of The Marshall Islands
2. The Federated States of Micronesia (FSM) 10. The Independent State of Samoa

3. TheRepublic of Fiji 11. Solomon Islands

4. The Republic of Kiribati 12. The Democratic Republic of Tirdoeste
5. The Republic of Nauru 13. The Kingdom of Tonga

6. Niue 14. Tuvalu

7. The Republic of Palau 15. The Republic of Vanuatu

8. The Independent State of Papua New Guinea (PNG

Waste streams examined include municipal solid waste (M$¥/) Waste generated in households and by the public),
commercial and industrial (C&I), disaster waste and landfill waste. Landfills / dumpsites may receive a broad array of waste
types, includig construction and demolition (C&D) waste, hazardous waste, and as such is considered a separate waste stream

The analysis and conclusions presented in this report were developed by examining a series of waste audit reports and thei
corresponding datage available for each PICT.

All audits were conducted between 2018 and 2021 and were undertbien

1 ¢KS ' YAGSR YAY3IR2Y D2@SNYYSyiQa /SyiNB F2N 9yBANRYYSYI
Litter Programme (CLiP);

PacWastePlus;
ThePacific Regional Infrastructure Facility (PRIRggional Recycling Network;
World Bank (WBQG) Regional Recycling Network;

United Nations Environment Programme (UNEBJobal Environment Facility.

= =4 =4 -
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1.4 RegionalOverview

The Pacific Islands span acrosshiithe Northern and Southern hemispheres and are typically broken into three main-ethno
geographic subregions consisting of Melanesia, Micronesia, and Polysesiaap provided page.4Along with the traditional

grouping of the Pacific Islands regithis study also includes Timaeste, located in the Indonesian archipelago. The islands
are of varying sizesnd unique geographiesanging from small atolls to larger volcanic islands like Fiji, Samoa, and Vanuatu.

The populatiordistribution of PICTs is highly varied, with some countries having very small populations of under 20,000 people
(such as the Cook Islands, Niue, Nauru, and Tuvalu) while countries like Papua New Guinea host populations numbering in tf
millions In generd PICTs have small and dispersed populations, with most people living in rural areas.

This carries implications for waste management, with the scattered and remote nature of many communities making it
challenging to provide efficient waste collection atidposal services.

Additionally, the rapid economic growthourismand urbanisation occurring in some countries is contributing to increasing
amounts of waste, leading to further strain on already limited resources and infrastructure.

PICTs are pron®tmatural disasters, such as cyclones, earthquakes, and tsunamis, which can have significant impacts on wasts
infrastructure. Many of the islands have limited land area, which can make the creation and expansion of waste management
facilities challenging.The remoteness of some islands can also pose logistical challenges for waste collection and
transportation.

The availability of usable land for waste management in PICTs can be a challenge due to limited land area and competing lar
uses. Many of these caitries have small land areas and are heavily populated, which makes finding suitable sites for waste
disposal and management difficult. Additionally, some islands are characterised by rugged terrain and volcanic soil,ywhich ma
limit the availability of sitable landfor waste management.

PICTs generate a relatively small amount of waste compared to other regions, but the lack of adequateniletten and
wastemanagement infrastructurand systemsgombined with the extent of coastline (and the proxiynof populations and
waste management infrastructure tibe coastline)poses a significant risk to human and environmental health.




1.5 Population
The population of each countrgccording to met recentNational @nsus completedor each countryis given belowin

Figure?. (SeeTablel for the year that each census was completed.)

Timor-Leste 1,340,434
Fiji - 884,887
Solomon Islands 721,452

Vanuatu I 300,021
Samoa I 205,557
Kiribati I 119,438

FSM I 102,843

Country

Tonga 100,179
Marshall Islands | 53,158
Palau | 17,614
Cook Islands | 15,040

Mauru | 11,550

Tuvalu | 10,645
Niue | 1,719

oM 2M 4M 6M 8
Population

Figure2 Population by country (M = million peopleNationalGensus2010 to 2022
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2 Methodology

Waste data collation, analysis and reporting was guided by the overarching Regfasi@DCMR Framework for PICTée
data sources and data analysis methods used to report on regional waste data are outlined in this section along with any
limitations.

2.1 DataSources

The data collated and examinéar the purposes of thisls LJ2 NIi 6 |

a a F N2 Yncl@lingdkm O 2 dzy
the raw audit data (where available) angingS I OK O2 dzy G NBE Q& Y

R
BOSyd Lzt AOfe |

2 dzZND S
2adG N
2.1.1 Censudata

Census datahown inTablel was primarily used to provide information on population and housing in each couénysus
information for some countries is greater than 10 years old.

Natienalcensusyear countries

2010 FSM

2011 PNG RMI

2017 Fiji, Niue, Tuvalu

2019 Nauru (mini census), Solomon Islands
2020 Kiribati, Palau, Vanuatu

2021 Cook Islands, Samoa, Tonga

2022 Timor-Leste (preliminary results)

2.1.2 WasteAudits

The analysis and conclusions presented in this report were developed by examining a series of waste audit reports and thei
corresponding datasets available for each PICT.

All audits were conducted between 2018 and 2021 and were underthiten

 TheUnittk YAY3IR2Y D2@SNYyyYSyiQa /SyiNB F2NI 9YyPFANRBYYSyYyi{is> CA:
Litter Programme (CLiP);

PacWastélus
The Pacific Regional Infrastructure Facility (PRR€gional Recycling Network;
World Bank (WBG) Regional Recjing Network;

United Nations Environment Programme (UNEBJobal Environment Facility.

= =4 =4 -
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2.1.2.1 Audit Methodologies

Audit methodologies differ between audits undertaken for each separate p#gste audits undertaken for the PICTs are
outlined inTable 2along with the year of the audit, the project partner and the audit methodology adopted.

Some countries had multiplaudits completed under different projects.g.,Solomon Islands and Vanuatu

Table2 Summary of waste audits

Audit methodology Project partner country. Year of audit
PRIF Waste Audit PacWastePlus FSM 2021
Methodology: A Common Niue 2021
Approach PNG 2021
RMI 2021
Solomon Islands 2021
Nauru 2020
Timor-Leste 2020
Vanuatu 2020
PRIF Fiji 2021
Cook Islands 2020
WBG Kiribati 2021
Tonga 2021
Samoa 2020
PRIF Pilot Waste Audit UNEP Palau 2019
Methodology PRIF Tuvalu 2019
Cefas Consultant CLiP Solomon Islands 2018
Methodology Vanuatu 2018

RegionaWaste Audit AnalysisReport 14



2.1.2.2 Timeline ofWaste Audits

A timeline showing the years that each waste audit was completed is giigure3. The timing of the COVHID9 pandemic
is also shown to illustrate the number of waste audits that would have been impacted by this event.

2/11/18 21/5/19 7/12/19 24/6/20 10/1/21 29/7/21

l Vanuatu (Cefas)
I Solomon Islands (Cefas)

I Tuvalu

I Palau
- Samoa

. Cook Islands
l Vanuatu (PacWastePlus)
I Nauru
[ | PNG
[ | Kiribati
- Niue
- Tonga
[ Fiji
[ RMI
e FSM
. Timor-Leste
- Solomon Islands (PacWastePlus)

I OV -19 Panderic

2.1.2.3 CommonQOutcomesof Waste Audits

Despite the timeframe differences and the different methodologies appkedgeraloutcomes were smmon acrossvaste
auditreports, includng:

The compositionand measurements of weight or volume of landfilled waste;

Household and total national waste generation rates;

The location and size of waste stockpiles;

Household and business waste compositions;

The coverage, and public perception of wastélection services for householdmd some commercials;
Identification of potentially recyclable materials in household and commercial waste streams;
Estimates of materials entering and exiting countries using customs data; and,

= =4 4 -4 -8 -8 -2 -

Broad overviews of ingtitional capacity to support waste management via legislation and policy review.

RegionaWaste Audit AnalysisReport 15



2.1.3 Data Limitations

Data limitationsof the census data usedind waste audit data analysed are outlined’able3 below.

Census. dat

Varying data availability by
location

Varying data types collected

Time frames

[Descriptior

Some audit locations were not represented in census data, requiring estimation or
extrapolation to provide relevant population and housing estimates

The range of reportethformation for census programs differed from country to counti
For example, the Vanuatu census was the only census to collect information on
populations with access to a waste collection service

The year of census publication varied sigaifitly depending on the country (s@able
1). Populations may have changed significantly since census publication.

There was a moderate degree of variation in the information reported asmasseaudits due to the different methodobies
applied and approaches taken. These variations are identifidclie4.

V\/aste audits

Diverse sampling locations
Variation in geographical
classifications

Varying waste composition
categories

Inconsistent reporting units

Incomplete data cokbction

Inconsistent data

measurement anccriteria

Data quality

Time frames

Additionally, audit teams across different audit programs often faced challenges in collecting comprehensive data due to
2dziaARS

FI OG0 2NA

Audits varied in scope, with some focusing on towns and municipalities, while others
examined waste in large cities, entire islands, or across regions

Most audits categorised sampling locations as urban,-pdsan, and rural, but some
audits used income levels (low, medium, high) as a basis for grouping

Dependent on the audit, composition analyses recorded different avaategories

Metrics such as stockpile size or the amount of waste sent to landfill per annum wer
reported in different units dependent on the aud#.{.,cubic metres, square meters,
tonnes, or counts)

Not all audits were able to obtain the same information, with some reports missing k
elements such as municipal solid waste compositions, operational costs for waste
facilities, or landfill audit data

Dependent on the audit, the analyses conducted varied due to distinct project goals.
audit objectives and barriers to data collectiand.,different interview questions were
asked during household and business surveys)

Raw audit deasets were not available for all countries, and when available, missing ¢
entries and inconsistencies between dataset estimates and report figures lowered d.
quality. For countries lacking raw datasets, all measurements were sourced from au
reports, which varied in detail

Audits were conducted between 2018 and late 2021. The effectiveness of comparin
results is reduced due to changes in population, secionomic conditions, and waste
management systemsi.€.,the impact of COVHR9, disaster events, or otherwise were
not experienced by all audit teams).

2 RsedTab®5).l dzZRA G G SFYaQ O2yiNERt
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V/asteaudits [yescriptior

Inaccessibility to major urban Certain audit teams could not collect data from key areag.(Suva was not sampled
population centres during the Fiji waste audit due to the impacts of CO¥8and Cyclone Ana) and had to
choose alternative locations

Unconducted analyses Due to COVIR9, weather events, or security concerns, some audits could not perfor
certain andyses such as landfill audits

Limited transparency A small number of referenced or interviewed parties were unwilling to provide
information requested by audit teams

Data collection challenges Some audit teams faced significant obstacles, such as COVH3trictions, weather
events, and security concerns, which limited data collection. Not all countries could
report information of relevance to their audit methodology or approach

2.2 DataAnalysis

9F OK O2dzy iNEQa FdzRAG NBLER2NILIAS FdzZRAG RFEGFZ FyYyR 20KSNJ NBf !
subsequently collated into country specific databases. These databases were then used to calculate the DCMR Hraynework
performane indicatorgKPIs)

KPI reportindollowed the calculation methodologies detailed in the DCMR Framevizagh of the KPIs were designed to be
reported to using corresponding data collection methodologies.

These comprise of:

a waste facility register;

household waste audits and community surveys;
business waste audits and surveys;

a policy survey; and,

= =4 -4 -—a -

landfill and stockpile audits.

2.2.1 DataAnalysisLimitations

Synthesising the available data for a regional level analysis was made challenging due to the range of factors @slitied in
2.1.3

A range of assumptions were necessarily implemented during analysis of audit data to provide standardisation sgible po
so that data could be collated and compared more effectively at the regional scale.

RegionaWaste Audit AnalysisReport 17



2.2.2  Main Assumptions

Given the varying availability of relevant data, calculgtaond reporting to KPIs for each country required inclusion of a range
2F lFaadzYLiazya |yR RFEGlF adzoadAiddzianzyae {LISOATFTAO | aadzylL
corresponding country audit reports. The results of these cal@mrathave been carried into this regional analysis.

The main assumptions applied to KPI reporting for this regional analysis are as follows:

1 The latest publicly available national census data was used for each country to obtain population, and housatftold ¢
and size estimates for relevant performance indicators. Although publication years vary, the censuses used are the most
current publicly available resources. Consequently, regional analysis combines performance indicator results based on
population ard housing data ranging from 2010 to 2022, dependent on the countryTabke .

1 Countries with insufficient audit data to determine specific KPIs at the national level were excluded from the fegieinal
analysis of the corresponding KPIs.

1 The generathresholdrule for proceeding with extrapolation to the national scale was that audit data had to be available
for both urban and rural area3his was particularly relevant for reporting to Core KPIs 6 and 7.

1 Some performance indicators wereetgrmined directly from figures presented in the audit reports or data when
appropriate, without calculation via DCMR framework methodology.

1 KPI results have been rounded to two decimal places for percentages and cost data, and to 3 significant figiiae for
numbers.

1 adzyAOALIt {2ftAR 21aGS o6a{20 OFGiS3I2NASE LINBaASYGSR Ay (K
Audit Guideline$ Composition data from audits which recorded different categories were converted to the PRIF
categories to allow for a regional composition comparison and analysis.

1 Volumetric measurements (made in®rused in performance indicator calculations were converted to weight (tonnes or
kilograms) using the Material Density Conversion Factors provided by theakarstNew South Wales Environment
Protection Authority.

1 For Supplementary KPI 5, all waste plastics which are not managed in an environmentally sound manner are assumed t
have the potential risk of polluting oceans and estuarine waterways.

1 Commercial waste service coverage reporting has relied primarily on survey information conducted during audits of
commercial business waste.

1 The cost of disposal to landfill for each country was converted from currencies presented in the audit reports to USD for
regional analysis (se€able6 below).

Currenc) Equivalent to USD$1.( bate of exchangeate
NZ $ $1.61 27 Mar 1:03 am UTC
FJ$ $2.22 Hc al N yYotrT LY |
AUD $ $1.50 HT al NE mMYnn Y |
PGK K K 3.53 Hc al NE MHYHM LIY

Access to more reliable data in the future will mitigate the need for assumption and substitution during KPI calculatipn, giv
results that are more representative of reality.
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2.3 Key performance indicators

The DCMR Framework introduces a series of ISB&Table7). The KPIs were developed to guide data analysis with the aim
of improving the efficiency of data collection activities by building ongxisting data collection practices across the region.

Capacity of modern waste facilities
Capacity of unregulated waste facilities
National recovery rate

Per capita waste generation rate

Municipal Solid Waste (MSW) composition

28
6. Household waste capture rate
)

)

7. Household collection service coverage
~= 8. Fulfillment of MEA reporting requirements
Supplementary KPIs
L
@} 1. Costof disposal to landfill (per tonne)

— ]

3 2. Weight of waste disposed

Yy
. Weight of waste recovered

» 3
4. Volume & type of stockpiled hazardous waste
o

Marine plastic pollution potential

. Awareness and support of waste management services
Proportion of strategic waste management initiatives implemented

Commercial waste capture rate

39 10. Weight of disaster waste disposed
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3 AuditAnalysisResults

3.1 Summary of data availability

The extent towhich there was adequate data and information to calculate the KPIs is represierfable8 and Table9.

KE IS

Cook Islands
Fiji

FSM

Kiribati
Nauru

Niue

Palau

PNG

RMI

Samoa
Solomon Islands
Timor-Leste
Tonga
Tuvalu

Vanuatu

Legend
Sufficient data

The results indicate there was

KEL !

Limited data

KEI

KEL

No data

KEL £ KELS

KE €

KEL

KE ¢

1 Sufficient data(generally) for reporting to Core KPI 4 to KPedck KPhssociated with household waste audits and
surveys). Exceptions to this include Tuvalu (no MSW compositional audit was undertaken), $ampasition
proportions reflectiveof allwaste streams, not just household wastBgrlau (no breakdown of collection service coverage

by area), Fiji and Timdreste ¢letail below);

1 Insufficient data¥ 2 NJ NB LJ2 NIi A y 3
no access to Suva) following the CO¥&pandemic and Cyclone Ana;

02

CA2AQa

/I 2NB Yt La

n

{il@cations (ad (i K S

1 No dataavailable to report to Core KPI 6 and 7 (Household waste capture and collection service coverage) foestienor
At the time of waste audit, mformal waste colletion servicehad been establisheith TimorLeste aside from the collection

points in Dili;

1 Limited datafor reporting to Core KPI 1 and@unt and capacity of modern and unregulated facilitiesd

Limited to nodata (generally)for reporting to Core KR (the national recovery rategt the national scalewith no data
for 7 out of 15 PICTs

RegionaWaste Audit AnalysisReport
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Table9 Summary of Supplementary KPI results

_ KPIL KPI2 KPIS KP4 KP1-5 KPI6 KPI7 KPI8 KPI9 KPI10

Cook Islands
Fiji

FSM

Kiribati
Nauru

Niue

Palau

PNG

RMI

Samoa
Solomon Islands
TimorLeste
Tonga
Tuvalu

Vanuatu

Legend
Sufficient data  Limited data No data

The results indicate there was:
i Limitedto no datato report to SupplementariKPI 4volume and type of stockpiled hazardous wgstad KPI 8 (commercial waste capture rate)

1 No dataavailablg(generally}o report to SupplementanKPI Jtotal weight of waste recovergdor 7 out of 15 PICTand forKP| Gawareness of waste management
service3 andKPI 1qQweight of disaster wastdisposed for all PICT.s
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: i Core KPI & 2: @unt and @pacity of modernand unregulatedwaste facilities

#® Unrequlated Facilities ®Modern Facilities

23

|
LN

PNG

Palau

—_—
—_—

Tuvalu

Y
o

L% |
—-—
=)

Kiribati

=)

Solomon lIslands

FSM

I
w

Niue 4

-

8 80

Modern facilities Unregulated facilities

Timor-Leste 4

Country

Tonga [RE)

¢ 88
Cook Islands 3 Total facilities

2

-9

Vanuatu

-

Marshall Islands

Samoa [ 2

MNauru 5N 1

10 15 20
Facility count|

o=
L

Figure4 National count of modern and unregulated waste facilities
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Resuls:

1
1

1

The baseline regionalssessment identifie88 waste facilities, including 8 modern facilities ar@udregulated facilities.

The true count of total waste facilities is in some countries is unknown. There were also several waste facilities that were
either under construction or due to be closed at the time of the audit.

The count of unregulated facilities versus modern facilities, and the total facility count, is expected to change significant

in the future as more reliable data is collected.

Thevasty 22 NRG& 2F 6+ aidsS FILrOAtftAGASa Ay (GKS tIFOAFAO 6SNB Of
management systems and/or lack of a daily/intermittent cover system being implemented on site.

Where there was insufficient data to detaine the classification of a facility, the facility wgsnerallyclassified as

Wdzy NB 3 dzt | § SRBXK SNBO S RSy OB HRaz2t R 0SS t20F GSR G2 & dzllLi2 NI
There wadimited data availableto determine the capaciés of modern andunregulated waste facilitieat both the

country and regional scale

Key considerations:

1

It is recommended that the number, location, name and operations of all landfills/dumpsites and recovery facilities are
collated for future reporting to thiperformance indicator.

When estimated / measured capacities for each facilitytsrteer understood regional analysis can heipdetermine the
infrastructure capacity needs for each country and across the region.

The results indicate that the potentiédr hazards to the environment and community due to contamination and waste
material flow (given the lack of environmental controls at most facilities) is high.

TheWorldBan®@ &G ¢ NSy Ra Ay {2f AR 2 &0% Gd iySraa K3 yiil arc@o@aSHMRbRRISYT LYA]
31 percent of waste, 19 percent is recovered through recycling and composting, and 11 percent is incinerated for final
disposat. The ¢pbal treatment and disposal of waste (perceistprovided inFigures.

Incineration is typical for landonstrained countries. For incineration to meet with best practice it should be operated to
EU standardsodf incineration and comply with USEPA emission standards for incinerdticineration facilities are
outside the scope of thigeport, but it is recommended that they be included for future KPI reporting given they form part
of the waste management baseé.

247/
25.2
Composting W Sanitary landfill (with landfill gas collection)
Incineration Open dump
Controlled Landfill Other

Landfill (unspecified) B Recycling
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Core KPI 3:Regionalrecovery rate

Palau - 12.50%

Tonga l
Cook Islands
Fiji
FsM
Kiribati

Marshall Islands

Country

Nauru

Miue

PNG

Solomon Islands

Timor-Leste

Tuvalu

Vanuatu

0%

Figure6 National recovery rate (%)
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8.57%

15.33%

Average national recovery rate

10% 20% 30% 40%
National recovery rate

50%
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Results

1 Thebaselineregional recovery ratésjust over 184 Ithas been calculatebased on thenationalresultsfor 3PICTsThese
countries had sufficient data to allow calculatiand extrapolation of a resource recovery rate to the national scale.

1 Not all recycling andecovery efforts could be counted toward a national recovery rate. For example, performance
reporting for resource recovery activities implemented at a local community scale, or at certain facilities servicing one
area, or for certain materials or progranmay not be representative of the performance of the rest of the country. Some
examples of this are outlined below:

- Kiribati has achieved a recovery rate of 49.5% as part of its Koaki Maange Program
- Tuvalu has achieved a recovery rate of 34.79%&oden organics

- Vanuatu has achieved a recovery rate of close to 12% via a privgiteiated recycling program.

Key considerations:

1 Toreport to this KPI at the national scale, the total amount of waste generated, and the total amount ofestered
(in a country or for sufficient representative areas within the country), must be able to be calculated.

1 Not all facilities in each country were captured in audits. While audit reports did contain some information on recycling
operations in seved PICTs, waste recovered at waste and recovery facilities, or by recovery operators, was not regularly
quantified throughout the audit reports.

1 Container Deposit Legislation (CDL) systeave beerestablished in KiribatkF SMRML Tuvaluthoughcommened after
0 KS 02 dzy i NB Qaand PalduBalag has actieved dnF889% récovery rate for beverage containers through its
CDS programm®ther subsidy programmesere also in placer in planningor Fiji, Samoa, Solomon Islaratsd Vanuatu
for PET bottles and/or glass beer bottl&me of these schemes are privately managed which can make it difficult to
obtain data on recovery.

1 The majority ofPICTsely on export for the recycling and processofgecovered wastehowever port arrangements
were heavilyimpactedaround the time of the waste auditsy recyclingmarket fluctuations andCOVIBEL9 restrictions
Delays in exports of materialeadsto greater stockpiling of recyclable materials putfipressure on already limited
storage space.

1 The volatility of global markets for recycled waste means the profitability of small recycling miarkie¢sPacific Islands
arevulnerableto fluctuations This leaves thBICT®pen to risk i(e., risk ofexport arrangements and overseas recycling
contracts ceasing to operatexcessive material stockpilingdart of improving waste management and resource recovery
for each PICT will be determining how the region aaesrda® economies of scaléo help make recycling a more
economically viable solution.

I For comparisoninternationalrecovery ratesvere in the order of 30% or legsior to the introduction of significant waste
legislation and regulatiore(g.,prior to implementation of thevaste levy invarious states and territories idustralia).In
2015, New Zealand achieved a recovery rate of 35% (on a volume basis) across its MSW, C&D and C&I waste streams, ¢
32% resource recovery from its MSW waste stream
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&\ Core KPI 4: Per capitaaste generation rate

Timor-Leste 171.8
=29
=
S Tonga 90.5
o
[ ]
Niue 88.5
Solomon Islands 71.5
o T
Naur 490 Average per capita waste

generation rate

Marshall Islands 1.1

-

50 100 150 200
Per capita waste generation rate (kg/capita/annum)

=

Figure7 National per capita waste generation rate
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Results

1

The regionalbaseline per capita waste generation rate for the Pacifiahisut 100kg/capita/year.This is about 0.28
kg/capitalyear.

According to available data, Fiji, Tirdagste, and PNG have the highest per capita waste generation rates in the @gion
maximum of more than 190 kg/capita/year)

This baseline provides a starting point for comparison of ¢gapita generation rates from year to year and to other
countries (regionally and internationally). This result will change in the future as more relralpbelateddata is collected.

Key considerations:

1

Monitoring changes in per capita waste generati@ies over time can be used to track the effectiveness of waste
management and education programs, analyse progress towards waste reduction targets and identify countries with
higher, lower, or volatile per capita generation rates.

According to the World Bk Global Trends analysis, waste generated per person per day globally averages 0.74 kilogram
(or 270 kg/capita/annum) but ranges widely, from 0.11 (40 kg/capita/annum) to 4.54 (1,643 kg/capita/ariherBacific

Island regional baseline per capita wageneration rate is therefore less than the global average and sits at the low end

of the scale.

The World Bank Pacific Economic Updatdi | G S &fteriséeingialmést no tourism activity in 2020, 2021 and much of
2022 (due to the travel restrictions assiated with the COVHD9 pandemic)tourism numbers are on the rise in many
Pacific economies, already driving economic growth up 8 it6Fiji in 2022, with Palau to see%growth in 2022. It is

likely that waste generation rates and audit results aibed between 2020 and 2022 were affected by reduced tourism
and as such this KPI result, and the result of many other KPIs, can be expected to change significantly with a retisin to typi
tourism numbers.

Regional Waste Audit Analysis Report 27



! Gore KPI 5:Municipal Solid Waste (MSWgomposition

E-waste
Glass 4.72%  1-°3% |

Hygiene 5.76% —Qrganics 43.05%

® (Organics
® Paper & Cardboard
® Plastics
® Metals
® Other
@ Hygiene
®Glass
Single-use

Other 6.79%

Metals
9.65%

@ E-waste
@ Hazardous
@ Sum of Fishing

) Batteries
Plastics 12.14%

Paper & Cardboard 13.85%

Figure8 Average MSW composition for the regid@o by weight)

Results
1 The most prevalent waste types in the MSW stream across the Hafificls regionvere:

- Organics: 43.05%
- Paper & cardboard: 13.85%
- Plastics: 12.14%

Key considerations:

1 It is recommended that composition analyses in the future all endeavour to captureregatt to the same waste
categoriego improve data quality for ease of comparison (from year to year, across the region)

1 The prevalence of organics in the household waste stream is likely due to reliance on local subsistence agriculture
throughout rural communities across the Pacific. As rural communities often have fewer options for imported and bought
food and goods, there can be a greater reliance on locally grown or produced items. Organics recovery systems, such a
local or nationalcomposting services could help support subsistence farmers and reduce the amount of organic waste
destined to be sent to landfitir improperly managed, with the corresponding decreasgrgenhouse gas emissians

i Plastic waste management is a critical lidr@ge globally. However, the prevalence of plastic waste in the MSW stream is
of significant concern for PICTs and highlights the need for effective plastic waste management strategies. Due to the low
collection service coverage and household waste captates in the Pacific, there is an increased risk of plastic waste
entering the environment. As plastic is inert in landfill, increasing the capture rate of waste plastic would also cotdribute
the mitigation of damage caused by unmanaged plastic waste.
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i Targetingpaper and cardboargvaste for recovery may be a viable option for some PICTs. Due to th@rduigbrtion of
paper and cardboardiaste found in the MSW waste stream, and the production of methane gas pdpar and cardboard
is landfilled, effetive recoveryshould help to reduce the total amount of waste being sent to landfill and lower greenhouse
gas emissions.

1 Metal waste makes up close f®)%of the overall waste generated by households in the Pacific. There are management
options identifial in the audit reports such as container deposit legislation (CDL) and schemes which have been successfu
in diverting items such as aluminium cans from landfill. Implementing CDL programs in countries with limited recycling
could be a first step towardsiproving waste recovery rates.

1 A comparison of the MSW compositions of the PICTs show:

i Organics was the highest MSW component for Kiribati and Solomon Islands comprising over 60% of their
MSW compositions.

i Vanuatu had a high hygiene waste component (Brélative to the rest of the countries, with Cook Islands
having the second highest (about 26% of MSW composition).

i The Plastics category of waste was highest for FSM, RMI and Fiji comprising close to 20% of MSW
compositions.

T Single Use was highest foatdu (about 19% of MSW compaosition).
i Hazardous waste was highest in the MSW waste stream for FSM and RMI (both close to 8%).

1 The mpacts of the COVHD9 pandemic and climate change / weather events may have changed the dominant waste types
sourced from haseholdsFor example,ite pandemiavould haveincrease medical wastde.g.,testing kits, syringes and
COVIBL9 surgical maskgnd packaging present in waste streams, whilst climate change and weather events such as
cycloneswould havedisrupted waste management systeraad introduced an influx of disaster waste. Updated waste
auditswill assist in providing accurate assessmertwfent waste composition in these regions, so that gaps in materials
processing capacities can be estimatéatr prioritised collections infrastructure and other waste management
arrangements.

1 The Pacific Islands waste composition results are comparable to global averagé&sg(se®). The World Bank Global
Trendsrepota G 6 Sa GKFG agladsS O2YLIRaAlGA2yY RAFTFSNAE | ONR&a Ay
income countries generate relatively less food and green waste, at 32 petttal waste, and generate more dry waste
that could be recycled, including plastic, paper, cardboard, metal, and glass. Middéev-income countries generally
ISYySNIGiS Y2NB 2NHIFIyAQaé¢ |G +028S pmr 2F (G201t 6l adiSo

44

Food and green Other W Rubber and leather
Glass W Paper and cardboard Wood
Metal Plastic
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0l[8J&)  core KPI 6: Household waste capture rate

Niue ‘98.99%
Tonga 90.29%
84.35%

Cook Islands

Palau 77.78%

o
o
&)
Solomon Islands 26.49%

12.33% 65.83%

Fi Average household waste
capture rate

PNG

Timor-Leste

6 20% 40% 60% 80% 100%
Household waste capture rate

=

0

Figurel0 National household waste capture rat¢%)
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Results
1 The regionabaselinehousehold waste capture rate is an average of approximately 65%.

1 The regional household waste capture rate quantifies waste material captured by some form of waste management
service, including household collection services and waste that ibaealéd toa waste facility or dropff site. As such, it
measures the weight of waste effectively captured by collection services.

1 Almost all PICTs offer waste collection services to households and small businesses. Large businesses are genera
required to sekhaul their waste to landfills / dumpsites.

A total of four PICTs achieved household waste capture rates of greater than 90%.

1 Limited information gathered regarding the availability of other waste capture methads ¢elfhaul, dropoff points).

Keyconsiderations:

1 Waste that is not collectedi(regionabverage of 35%) tonsideredo have ahigh riskof being mismanaged, which could
mean that the remaining waste is burned, buried, littered, or dumpadd plastics are more likely to contribute to
potential marine polltion.

1 Itis recommended that future reporting to this Kgtbvides a breakdown adveragewaste capture and coverage rates
for Wrbantand YuralCareas of each PI@jIven the unique requirements and challenges of each
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Gore KPI 7: Household collectiogenice coverage
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