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ABSTRACT
Solid waste management (SWM) in the Pacific Islands has not
progressed much over the past four decades. For example, its technical
and functional aspects can be succinctly described as being primarily
concerned with the collection, disposal and open burning of wastes in
landfills (most of which are dumps). The current state of SWM is posited
to be underpinned by the paradigms informing SWM. Paradigms model
problems and rationalise the course and types of actions taken to
resolve problems within any practical field. Consequently, this study
critically assessed prevailing paradigms of SWM at the global and
regional levels, and examined if there was a need for an alternative
paradigm for SWM in Pacific Island Countries (PICs).
The two overarching paradigms of solid waste management recognised
globally are public health and environmental protection. The latter is at
present the core paradigm for solid waste management, and it also has
a number of derivatives which are also considered by their adherents as
paradigms in their own right. In PICs, both overarching paradigms
underpin SWM with public health protection showing overall dominance
because of the historical association of SWM and public health, and the
existing legislations and institutional arrangements.
The impacts and influence of these overarching paradigms were
examined in detail using a set of indicator wastes within the context of
Honiara, the capital of Solomon Islands. Although prevailing paradigms
were relevant, they exacerbated SWM problems, limited management
ii

options and alienated the biophysical and socioeconomic conditions of
Honiara from SWM. Consequently a systems based paradigm was
proposed and tested on a set of indicator wastes in Honiara, the capital
of the Solomon Islands. At the operational level, the systems paradigm
advocates for the expansion of SWM interventions across its three subsystems: (a) material system, (b) consumer system and (c) solid waste
system. The systems paradigm offered a fresh perspective on SWM in
PICs, and stands out as a potential paradigm for SWM in PICs.
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GLOSSARY OF KEY TERMS
Cleaner Production: ―the continuous application of an integrated,
preventive environmental strategy applied to processes, products and
services in pursuit of economic, social, health, safety and environmental
benefits‖ (Jackson 2002).

Design for Environment: ―is an approach companies use to make
business decisions that consider environmental impacts along with
traditional business considerations of cost and performance‖ (US EPA
2002b).
Design for Sustainability: ―is also referred to as sustainable product
design, is a globally recognized method for companies to improve profit
margins,

product

quality,

market

opportunities,

environmental

performance, and social benefits. Companies can achieve this win-win
situation for shareholders, consumers, and the public by improving
efficiencies in the products and services they design, produce and
deliver‖ (UNEP Division of Technology Industry and Economics).
Dump: is a landfill which does not isolate landfilled wastes from the
environment and meet the three criteria of a sanitary landfill (see
definition of a sanitary landfill).
Extended Producer/Importer Responsibility: ―this principle advocates
for producers/importers to bear a degree of responsibility for the
environmental impacts of their products. It includes upstream impacts

xv

arising from the choice of materials and manufacturing process and
downstream impacts from the use and disposal of products. The
principle encourages producers and importers to consider the entire life
cycle of their products. It is especially useful for products not easily
recovered from the waste stream. It encourages businesses to prevent
wastes at source, design products to be environmentally friendly and
set

up

take

back and

recycling

schemes‖

(Solomon

Islands

Environment and Conservation Division 2008).
Life Cycle Assessment: ―is an environmental management tool
increasingly used to understand and compare how a product or service
is provided ‗from cradle to grave‘. The technique examines every stage
of the Life Cycle, from raw materials acquisition, through manufacture,
distribution, use, possible reuse/recycling and then final disposal‖
(Navia and Ross 2009).
Paradigm: is a set of concepts that model (a) key solid waste
management problems and (b) rationalise the courses and types of
action taken to resolve key problems.
Sanitary Landfill: is a landfill which the landfilled wastes are isolated
from the environment until wastes are rendered innocuous through
biological, chemical and physical processes of nature. To meet the
above stipulation, a sanitary landfill must satisfy the following criteria:
(a) compaction of wastes, (b) daily covering of wastes and (c) control
and prevention of negative impacts on public health and on the
environment (Diaz et al. 2005).
xvi

Solid Waste Management: the management of solid materials without
immediate purpose, use or value using a variety of appropriate technical
and non-technical approaches in processes prior to and after materials
have lost their purpose, use or value.
Solid Waste: any solid material which has lost its original purpose, use
and value to its holder.
Waste Hierarchy: The hierarchy ranks waste management options
according to their environmental benefits. Waste avoidance and Waste
minimization through reduction, separation at source, reuse and
recycling prevents the creation of waste and reduces the quantity and
the impacts of the waste that is generated. The waste hierarchy
emphasizes the need to concentrate on waste avoidance and
minimization and reduce the importance of final disposal (Fiji
Department of Environment 2008).
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CHAPTER 1: INTRODUCTION
Human beings and solid wastes are inseparable (Tchobanoglous et al.
1993). The term waste has been defined in various ways in the
literature. Pongrácz and Pohjola (2004) defined waste as ―a man-made
thing, which in a given time and place, in its actual structure and state,
is not useful to its owner, or an output that does not have any owner‖.
Tchobanoglous et al. (1993) defined solid wastes as ―all waste arising
from human and animal activities that are normally solid and that are
discarded as useless or unwanted‖. According to McDougall et al.
(2001) waste is a ―by-product of human activity. Physically it contains
the same materials as are found in useful products; it only differs from
useful products by its lack of value‖. PICs through the regional Solid
Waste Management Strategy for the Pacific Region (SWMSPR) defined
waste as ―any solid or semisolid garbage, refuse, or rubbish, sludge
(from any facility involved in the treatment of air, wastewater, or water
supply), and other discarded material, including any containing liquid or
gaseous material, remaining from industrial, commercial, institutional
activities and residential or community activities (SPREP. 2006). The
above definitions specify two dimensions of the term waste: what
constitutes a waste, and why a material has been considered as a
waste. The latter dimension is of utmost significance because it elicits
the former and alludes to the underlying paradigm informing the outlook
of the definition giver about SWM. Consequently, in this study a solid
waste is defined as any solid material which has lost its original
Purpose, Use and Value (PUV) to its holder.
1

Similarly, SWM is defined in various ways in the literature; see for
example, the following definitions:


Waste management is control of waste-related activities with the
aim of protecting human health and the environment and
resources conservation (Pongrácz 2002).



Waste management is the organized and systematic channelling
of waste through pathways to ensure that they are disposed of
with attention to acceptable public health and environmental
safeguards (Kofoworola 2007).



Solid waste management is the discipline associated with the
control of generation, storage, collection, transfer and transport,
processing, and disposal of solid wastes in a manner that is in
accord with the best principles of public health, economics,
engineering, conservation, aesthetics, and other environmental
considerations, and that is also responsive to public attitudes
(Tchobanoglous et al. 1993).

Based on the above definitions, there is consensus that SWM is
constituted by a set of activities (e.g. control of generation, collection,
transportation, recovery and disposal of wastes) aimed at environmental
and public health protection, and resource conservation. Embedded in
these goals are the paradigms of SWM. These goals have been
criticised as being broad and often difficult to operationalise in practice
(Brunner 2002). A notable gap in the goals specified for SWM is its
intrinsic significance as a basic need, which cannot be detached from
2

any biological or human designed system. Consequently in this thesis,
SWM is defined as the management of solid materials without
immediate PUV using a variety of appropriate technical and nontechnical approaches in processes prior to and after materials have lost
their PUV. The definition enfolds the process of SWM and its aims, and
is intended to communicate the intrinsic significance of SWM.
Although SWM is a practical field, it cannot be divorced from theory
which assists practitioners to explain and predict problems within its
domain (Pongrácz et al. 2004). To this end, several scholars including
Kuhn (1970), Bohm and Edwards (1991) and Gauch (2003) argued that
the advancement of any field is premised upon mutual interaction
between its theory and practice. Scientific progress was made possible
through the work of scientists, which were grounded in some
paradigms. Kuhn (1970) defined paradigms as universally recognised
scientific

achievements

(e.g.

laws,

models,

theories

and

instrumentation) that provide model problems and solutions to a
community of practitioners.
Drawing from Kuhn‘s definition and moderated with the intended use of
the term paradigm in this study, a paradigm is defined as a set of
concepts that model (a) key SWM problems and (b) rationalise the
courses and types of action taken to resolve key problems. SWM
paradigms are posited to underpin SWM legislations and decisions
taken by solid waste policy makers and managers.

3

1.1. Background
Melosi (2005) observed that SWM had considerably evolved over the
past decades in terms of waste technology, and scale of operation. On
the other hand, he also noted that many of the so called industrialised
and developed countries such as the USA who now have advanced
SWM systems are still learning to solve their SWM problems (Melosi
2005). On the contrary, the Organisation for Economic Co-operation
and Development (OECD) environment outlook to 2030 labelled SWM
in

OECD

countries

(roughly

represent

developed

and

highly

industrialised countries) as a ‗green light‘ environmental issue:
an issue which is being well managed, or for which there have been
significant improvements in management in recent years but for which
countries should remain vigilant, whereas for non-OECD countries it is
a ‗red light‘ issue – meaning it is not well managed or in bad or
worsening state (OECD 2008).

However, a more paradoxical observation was that despite the progress
in SWM globally, solid waste level and composition have grown
unabatedly in the past decades. In the USA, municipal solid waste level
consistently grew from 1960 to 2006 (US EPA 2007); and in Australia
from 2002 to 2007 (Oke et al. 2008). The conflicting positions regarding
the status of SWM evident in the literature suggest that SWM has to
evolve continuously to maintain its relevance to prevailing and future
trends in waste quantity and composition, population, industrialisation,
socioeconomic conditions and biophysical characteristics.

4

In many developing countries such as PICs, SWM is in a more dire
situation than their developed counterparts because of the scarcity of
resources required for sound SWM (Diaz et al. 2005), and disabling
legislation and policy instruments. At the fundamental level, lack of
rigorous analysis of SWM, and biased commitment to SWM practices in
developed countries without careful scrutiny are central to the dilemma
confronting developing countries. To top it off, PICs not only have to
manage increasing quantity of solid wastes, but are also confronted with
solid waste streams that are increasingly becoming complex and
difficult to manage in island settings. Consequently, most SWM efforts
in PICs centre on the removal of solid wastes to landfills, of which most
are open dumps with minimum or no onsite management (SPREP.
2006). On the hand, the predominance of organic wastes in PICs‘ waste
streams presents opportunities to apply decentralised (household or
community level) reduce-recycle-reuse principles to curb the flow of
wastes to landfills, extract material and energy from wastes and spread
the cost of waste management. Evidently, incremental adjustments to
present SWM practices in line with practices in developed countries,
and the reliance on ad-hoc consultant reports cannot fully address the
depth and scope of SWM challenges in PICs.
A conceptual framework for municipal SWM in low-income countries
was reported by Schübeler (1997). Its proponents drew mainly from
studies done in large developing cities such as Cairo, Jakarta, Karachi
and Madras, which bear little economic, cultural and environmental
resemblance to small developing cities and towns of the Pacific region.
5

Nevertheless, the insufficiency of present paradigms of SWM to inform
SWM in developing countries was pointed out by Agamuthu (2003),
where a shift in paradigm was recommended. Moreover, a recent report
by UNEP (2008) also called for a fundamental rethinking of
consumption and production patterns which are known drivers of solid
waste generation and composition; the same report also lamented that
although the need was recognised, very little had been done about it.
This study contributes to the closure of the above gaps especially in the
context of PICs by examining the relationship between SWM in PICs
and paradigms that underpin it.
1.2. Rationale, Aim and Research Questions
This study was motivated by strategic problems confronting solid waste
policy makers and managers in PICs, the recognition of the need to
fundamentally rethink SWM, and the lacuna in the literature about SWM
in PICs. To translate these motivations into a programme of study, the
concept of paradigm and its influence on SWM was used to critically
assess SWM in PICs.
The aims of this study are as follows:


Critically assess existing SWM paradigms



Examine if there is a need for an alternative paradigm for SWM
in PICs.

The following research questions guided the research process:

6



What paradigms have influenced SWM developments globally?



How successful were prevailing paradigms in the past 40 years
in PICs?



What is the present state of SWM in PICs particularly in Honiara
and the Solomon Islands?



To what extent do present paradigms ameliorate or exacerbate
strategic SWM problems in Honiara?



Is there a need for an alternative paradigm?



What constructs should constitute this alternative paradigm?



How should this alternative paradigm model key SWM problems
and justify the course and means taken to address the problems
in Honiara?

1.3. Scope
This thesis was concerned with strategic issues of formal SWM in PICs.
Formal SWM in this context refers to codified SWM applied by
municipal councils (Sudhir et al. 1996) in PICs, and in particular the
work carried out by Honiara City Council (HCC) and allied government
agencies under legal mandates. The study did not elaborate the social
and cultural dimensions of SWM but was delimited to the technical,
political, institutional and economic aspects (Schübeler 1997) of formal
SWM to ensure the thesis coverage was realistic and achievable within
a 3-year study duration. The study drew from the data and information
collected from the operational aspects of SWM in Honiara to clarify and
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focus the analysis, discussion and synthesis of issues based on the
research questions.
This study has both exploratory and explanatory outlooks regarding
SWM in PICs. It was exploratory because of the in depth review of the
lacuna in the literature concerning paradigms and SWM in PICs, and is
explanatory because this study sought to justify the present state of
SWM and its relationship to the underpinning paradigms, and discussed
opportunities to improve SWM in PICs.
The findings of this thesis have immediate relevance to SWM in PICs as
well as for the Secretariat of Pacific Regional Environment Programme
(SPREP: the major inter-governmental regional organisation charged
with protecting and managing the Pacific region‘s environment and
natural resources including SWM) as contributions to rethinking and
augmenting SWM in PICs.
1.4. Structure of the thesis
This thesis consists of eight chapters. Chapter 2 presents an analysis
and synthesis of the literature regarding paradigms of SWM and how
they have modelled key problems of SWM and sought to justify the
course and actions taken to resolve these problems in developed
countries, and subsequently in developing countries such as PICs. This
chapter also presents a critical review and assessment of SWM in PICs
over the past forty years with a focus on gaps, factors underlying them
and the opportunities which should be explored to improve SWM.
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Chapter 3 outlines the research approach, and describes the data and
information gathering, and analysis methods and techniques. Chapter 4
presents a systems analysis of SWM in Honiara using a systems
framework of analysis designed for this study to illuminate synergies
and tensions within formal SWM in Honiara. Chapter 5 describes two
capacity development interventions implemented as part of this study to
demonstrate the magnitude of capacity gaps and their impacts on SWM
in Honiara. Chapter 6 presents data and analysis concerning current
solid waste characteristics, generation and their management to
illuminate gaps and opportunities to improve SWM in Honiara within the
context of a set of indicator wastes. Chapter 7 focuses on the limitations
of prevailing paradigms by considering their impacts on strategic
problems, and discusses the systems paradigm for SWM in PICs, and
demonstrates its appropriateness to PICs through its application to a set
of indicator wastes using findings of Chapter 6. Chapter 8 presents the
conclusion with key findings of this study with respect to its aims and
research questions.
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CHAPTER 2: LITERATURE REVIEW
This chapter explores the significance of this study within the context of
the literature concerning SWM paradigms, and SWM in PICs. The
review will focus on highlighting key paradigms of SWM; discuss their
influence on SWM practices in developed countries, discuss their
uptake as drivers of SWM in PICs, critically assess SWM developments
in the past 4 decades and identify strategic problems given rise to and
magnified by prevailing paradigms.
2.1. Incommensurability of paradigms
According to Kuhn (1970) paradigms are incommensurable because
they are at cross-purposes, disagree on problems that need to be
resolved, and their standards or definitions of science are dissimilar.
However, his assertion about the incommensurability of paradigms has
been criticised by many scholars, and some even pointed out that Kuhn
in his later works relaxed the incommensurability of paradigms to their
semantic dimensions only (Sankey 1993; Tadajewski 2008). On the
other hand, some scholars such as Mohanan (n.d) contented that the
incommensurability of paradigms are self-evident when the theories are
imbedded in distinct value systems or predictions are formulated in
distinct observational frameworks. This study also subscribes to the
view held by Kuhn‘s critics that paradigms are not incommensurable
given the co-existence of multiple approaches in the practice of solid
waste management evident globally.
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2.2. From Public Health Protection to Environmental Protection
The historical development of SWM in the USA is selected to illustrate
the influence underlying paradigms have had on SWM. The USA was
chosen since it entered the industrial revolution a little later than the UK,
which is akin to the economic transition PICs are now making under
increased trade liberalisation and globalisation, with substantial
consequences on the quantity and composition of solid wastes. Kuhn‘s
framework (1970) for the progress of science will be used to analyse the
influence of paradigms on SWM, and to illuminate some relevant
lessons for PICs. The focus will be on the period from the beginning of
their industrial revolution (circa 1800s) to the first 5 decades of the 20th
century.
In a pre-paradigm era, several ‗schools‘ with varying world views on a
particular field would be present; this often set off debates over
legitimate methods, problems and standards of solution (Kuhn 1970). In
terms of SWM in the USA, this period was marked with general
indifference to solid wastes, and therefore solid waste was not
perceived to be a major problem, although American cities periodically
experience sanitary and health problems (Melosi 2005).
As industrialisation begin to take off in the first few decades of the 19 th
century, it also increased urbanisation, consequently the USA shifted
from a decentralised society to a centralised one. The high
concentration of people, animals and industries in urban areas naturally
gave rise to a variety of problems including outbreaks of contagious
11

diseases such as cholera and yellow fever (Louis 2004). However,
given that the USA‘s industrialisation process started a little later than
the UK, American cities benefited from the experiences in UK and the
emerging sanitary sciences where filth and diseases was dogma.
Moreover, the relative abundance of land and water resources in the
USA precluded the large-scale sanitary problems experienced in
Europe (Louis 2004).
The miasma theory underpinned public health and medical science
(Kollikkathara et al. 2009; Louis 2004; Melosi 2005) globally. The
miasma theory postulates that gases emanating from putrefying matter
and sewers were the cause of contagious diseases (Melosi 2005; Louis
2004). From a Kuhnian perspective, the miasma theory was the
underpinning paradigm for sanitation and SWM. Consequently, city
health officials set up solid waste collection and disposal systems to
remove wastes and reduce diseases and disease transmission.
However, efforts to sanitise the urban environment were contingent on
whether city officials placed high or low priority on sanitation.
By mid-19th century, public health protection had clearly attained the
status of a paradigm for SWM from a Kuhnian perspective. This was
marked by the establishment of city boards of health and the passing of
legislation against indiscriminate dumping and free roaming of animals
and the founding of the American Public Health Association (1872)
(Melosi 2005). In keeping with the miasma theory of diseases, the main
solid ‗waste management approach‘ was to shift the wastes away from
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the cities – detach wastes from the immediate range of human senses
(Melosi 2005). Towards the end of the 19th century, a ‗revolution‘
occurred in public health through the germ theory in which diseases
were understood to be caused by specific pathogens and not
deleterious gases as expounded by the miasma theory. The shift in
paradigm from miasma theory to germ theory caused a setback on
SWM (environmental sanitation) as disease

control shifted to

bacteriological laboratories and inoculation as chief methods to control
epidemics (Melosi 2005). The shift in disease theory and its impacts on
methods used to deal with epidemics resonated with Kuhn‘s proposition
that under a different paradigm, the same issue would be viewed
differently and thus methods employed to deal with the issue (in this
case epidemics) would also change.
As US cities progressed through to the first half of the 20th century, it
became apparent that bacteriological approaches alone could not fully
account for disease outbreaks. More importantly, city officials realised
that inattention to solid wastes had given rise to littering, dirty streets
and pollution of the environment. In addition, citizen groups began
advocating for better SWM practices, not only to protect human health
but also for the preservation of the natural environment. The
combination of these factors gave rise to the revival of SWM systems in
cities, and the recognition of the environmental significance of SWM
(Melosi 2005).

13

In some cities, municipalities were directly involved in the collection and
disposal of solid wastes. In other cities, the services were contracted
out to private firms, although there were mixed feelings about the
effectiveness of engaging private firms. The final disposal sites for solid
wastes in this period were rivers, lakes, sea and land-based dumps.
Evidently, the above practices were environmentally unsanitary and
transferred waste (pollution) to adjacent locations. In recognition of the
inadequacies of such practices, city official turned to sanitary engineers
for possible solutions. One of the first solutions suggested was
incineration. This ‗solution‘ was adopted from the UK, which begun
using incinerators (destructors) in 1874. The first incinerators based on
UK models were constructed within the last two decades of the 19 th
century but the results were unsatisfactory because of high water
content and the high cost of auxiliary fuel used to aid combustion
(Melosi

2005).

Readjustments

(adaptations)

were

made

and

incineration became a prominent disposal technology in addition to
landfilling. Sanitary landfilling was introduced in 1930s, about a decade
after the UK. Food wastes were fed to pigs and other organic wastes
were used as manure. However, the recycling of the organic wastes
encountered barriers such as the increasing physical distance between
cities and farms, transportation costs and the increasing presence of
non-biodegradable wastes such as cans, wood ashes and assorted
rejectamenta (Melosi 2005) in waste streams.
The recognition of the environmental (pollution) aspects of solid wastes
within the public health paradigm signified an anomaly from a ‗Kuhnian’
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perspective. Although at this stage, environmental protection was not
yet fully recognised as a paradigm for SWM. Nevertheless, the
recognition and emergence of the environmental protection imperatives
of SWM evolved into a revolution in SWM from a ‘Kuhnian’ perspective.
The revolution paved way for the clear articulation of environmental
protection as the SWM paradigm in the USA and globally from the
1960s onwards (Wilson 2007).
A degree of paradigm incommensurability from a ‘strict Kuhnian
perspective’ was evident from the cross-purposes of the public health
and environmental protection paradigms, and the methods applied
under each paradigm. For example, under the public health paradigm,
the purpose of SWM was to reduce disease transmission, whereas
under the environmental protection paradigm, the purpose of SWM was
to reduce environmental pollution. Nevertheless, it is vital to note that
unlike in science as espoused by Kuhn, where new paradigms
supplanted their predecessors; both paradigms (public health and
environmental protection) co-existed to this day (Brunner and Fellner
2007; Wilson 2007; Navia and Ross 2009). Within the context of this
study, these two paradigms will be referred to as overarching paradigms
to distinguish them from their derivatives, which will be discussed later.
2.3. Environmental Protection Paradigm
Despite the co-existence of both paradigms of SWM especially in
developing countries, some scholars argued that environmental
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protection had become the key driver of SWM (Read 1999; Wilson
2007) and therefore the main paradigm of SWM.
The emergence of environmental protection as a SWM paradigm came
about against a backdrop of rapid industrialisation, voluminous
extraction of raw materials, large scale production of various goods
including synthetic chemicals, and voluminous generation of wastes
(Kamrin 2005; Meadows et al. 2004). Seminal publications such as
Silent Spring (1962) and Limit to Growth (1972) (Siche et al. 2008) also
provided impetus for the coalescing of the environmental protection
movement,

enactment

of

environmental

protection

laws

and

establishment of dedicated environmental agencies in many countries
(Kamrin 2005; Japan Ministry of Environment 2005). The ‗global
environmental awakening‘, also assisted the political recognition of
SWM as a serious environmental and development issue. This
recognition was evidenced by principles 6 and 7 of the Declaration of
the UN Conference on the Human Environment (United Nations
Environment

Programme

1972)

and

the

Rio

Declaration

on

Environment and Development and Agenda 21 (United Nations 1992).
However, translation of the political recognition of SWM to action on the
ground in the past 3 decades has been invariably heterogeneous even
within national boundaries especially in developing countries (Diaz et al.
2005). Evidently, global recognition of SWM as an environmental
problem, industrialisation, voluminous generation of wastes, and
seminal publications covering wastes catalysed the acceptance of
environmental protection as an overarching paradigm for SWM.
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2.4. SWM Paradigms – Deumling (1998)
The following sub-sections focused on a particular categorisation of
‗paradigms‘ underpinning SWM as a frame to demonstrate the influence
of paradigms on SWM. Deumling (1998) identified 4 paradigms of
SWM: (a) Dominant Paradigm (DP), (b) Discard Separation Paradigm
(DSP), (c) Value in Use Paradigm (VIUP) and (d) Material Flow
Paradigm (MFP). Deumling (1998) asserted that the four paradigms
summarises present ‗world views‘ about municipal SWM. However, this
study contends that the four ‗paradigms‘ identified by Deumling are
derivatives (contextual paradigms) of the environmental protection
paradigm, which displaced the public health paradigm from the 1960s
onwards to become the key paradigm for SWM. The above contention
stemmed from the direct or indirect references to environmental
protection as a goal or agenda for each of the paradigm (see Table 1).
A contextual paradigm anchors its prepositions on local environmental,
socioeconomic and stakeholder concerns. For the sake of continuity
along the vein taken by Deumling, these contextual paradigms will be
referred to as paradigms in the following sub-sections. Table 1
summarises the main features of these paradigms.
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Table 1. Summary of paradigms identified by Deumling (1998)
Factor

Dominant Paradigm (DP)

Discard Separation Paradigm
(DSP)

Value in
(VIUP)

Subject of interest
or concern

Municipal Solid Wastes

Discards

Consumption

Industrial
Design/Material
Flows/Production

Key Stakeholders

Government
(Local,
Municipalities and National)

Municipalities, Private Sector
and Citizens

Varying depending on results
of empirical research

Manufacturers,
Engineers

Scale at
change
attempted

Large: National,
Municipality

and

Medium:
Municipality

Both large scale, local scale
and household

Large: Industry-wide, national and
global

from
rather

Life cycle assessment (LCA),
Design for environment (DfE),
Design for source reduction,
Dematerialisation and Systems
analysis

which
is

State

Region

&

Use

Paradigm

Material Flow Paradigm (MFP)

Designers

and

Preferred tools and
methods

Legislation, Incentives
Technical Support

and

Physical
Infrastructure,
Business Plan, Collection and
Resale

Methods
follow
empirical research
than vice-versa

Problems
solved

Ad hoc waste management,
range of previous management
options too limited

DP
approach
to
waste
management is flawed. Value
lost due to system design to
the
detriment
of
the
environment and community

Consumption
over production

overlooked,

Material inefficiencies pervade all
stages of the product life cycle,
waste

Goals/Agenda

Stretch landfill space, limit
overall environmental damage,
foster a pluralistic approach to
waste management to please
everyone

Render
landfills
and
incineration
unnecessary.
Find highest and best use for
discards, promote material
recycle
facilities
and
community
integration,
increase recycling

Increase
consumption
efficiency as means to
reduce
production
level;
rationale = environmental
and economic benefits

‗Cradle
to
reincarnation‘,
sustainability, high quality of life,
beneficial relationship between
industry and environment, zero
waste

Views on Recycling

Encourage recycling

Encourage recycling as a way
of life

Discourage
recycling

of

Complete
material
recycling
viewed as ideal to be pursued at
all processing stages

Views on Source
Reduction

Important but actually not very
promising,
expected
to

Reuse is source reduction

Highest priority, worthy of
attention, high potential

Implicit in all key industrial ecology
concepts

to

be

worship
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contribute only marginally
Theory central, implementation
uneven, waste hierarchy not
followed in practice

Mix of both,
implementation

successful

Theoretical, lack of empirical
data, takes energy as the
example

Theoretical,
practice
involves
institutional transformation and
willingness to set new priorities

to

Source reduction priority does
not mesh with position in
hierarchy, conflicting mandates

Political
unwillingness
to
change
subsidies
and
disincentives, availability of
space

Concept not well understood,
no public commitment to goal
of
reducing
level
of
production

Persistently cheap raw materials,
lacklustre
organizational
commitment

from
as

Because source reduction is
thought to only have limited
potential, its position within the
hierarchy is unclear

Source reduction is not
addressed squarely, feasibility
of total recycling unclear

Consumption
efficiency,
value
and
satisfaction
concepts
not
easily
demystified, challenge to
growth of economy

Zero waste appears an elusive
goal
(both
materially
and
energetically),
conflicting
mandates

What is considered
‗Waste‘

Not clear whether all municipal
solid wastes, or only what is
incinerated or landfilled

Whatever is incinerated or
landfilled

All municipal solid wastes

Ideally nothing, category only
exists because we have not
figured out how to reintroduce
materials
into
production
effectively

Key Terms

Waste
hierarchy
(source
reduction,
recycling
and
composting, incineration and
landfilling), integrated waste
management, diversion

Discard,
recycling

Consumption,
production,
waste production

Industrial Ecology, LCA, DfE, Zero
waste

TheoryPractice

Barriers
Implementation

What seen
outside
contentious

waste

(verb),

NB:
Deumling also referred to the DP as integrated waste management
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The DSP was advocated by community groups who felt that the DP
legitimised incineration and landfilling; this paradigm focuses particularly
on recycling and material recovery (excluding waste to energy)
(Deumling 1998). The VIUP focuses on consumption, where as the
other paradigms placed emphasis on processes before and/or after
waste (discard) is produced, Value in Use Paradigm seeks to
understand waste management from the point of purchase to when a
product is used (Deumling 1998). Of these four paradigms, the most
widely used are the DP and MFP (Lens et al. 2004). Additionally, both
paradigms are considered herein as contextual paradigms of the
environmental protection paradigm which is presently considered as the
overarching paradigm for SWM (Read 1999; Wilson 2007). Therefore,
this review will focus on the DP and MFP in the next sub-sections.
2.4.1. Dominant Paradigm
DP has its roots in the 1970s as SWM shifted its overarching paradigm
from the public health paradigm to the environmental protection
paradigm. The waste hierarchy is claimed to be associated with this
paradigm (Deumling 1998). The DP considers wastes as ―unwanted‖
materials that have to be ridded off. It proposes the management
(solution) of the ―unwanted‖ materials based on the waste hierarchy
(source

reduction,

recycling

and

composting,

incineration

and

landfilling). Under the DP, developed countries, upgraded their dumps
to sanitary landfills, improved the environmental performance of
incinerators, deployed nation-wide recycling schemes with stringent
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targets, and constructed large-scale plants for alternative waste
treatment technologies using composting and anaerobic digestion. They
also enacted a variety of legislation and incentives (economic and
management) at various levels (international-national-regional-local)
and drew technical standards for the operation of waste management
infrastructure (Wilson 2007). The DP was described by McKinney and
Schoch (2003) cited in (Lens et al. 2004) as the ―concentrate and
contain strategy‖ mainly because of its emphasis on sanitary landfilling,
improvement of incinerators and deployment of technical standards for
SWM infrastructure (Wilson 2007). The increase in the number of
measures (technical and management) apart from landfilling and
incineration coincides with how the DP models problems for SWM
(Table 1). The underlying basis for the approaches employed under the
DP rest first on economic feasibility and secondly on environmental
affordability (Deumling 1998).
One of the major criticisms of the DP is that it lends little practical
support for source reduction (Deumling 1998), and it seems to suggest
that waste is an inevitable product that has to be disposed off with
minimal impact on the environment (Dijkema et al. 2000). This
countervailing contention against DP can also be inferred from reports
by the US EPA and European Commission which asserted that the
dominant SWM option in the past 30 years was landfilling (US EPA
2007; European Commission 2003). On the other hand, formal recycling
and composting were also observed to be gaining momentum in some
developed countries (European Commission 2003; US EPA 2007;
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Wagner and Arnold 2008). This was mainly due to increasingly taut
environmental legislations setting targets for recycling and diversion
from landfills (e.g. the EU suite of waste directives), and the conscious
efforts made by local authorities and the public in those countries to
promote recycling.
2.4.2. Material Flow Paradigm
MFP draws from the discipline of industrial ecology (IE). IE has its roots
in system analysis, and

is defined as the ‗study of the interactions

between industrial and ecological systems through the flows of
materials and energy (Kollikkathara et al. 2009). Consequently, IE aims
to address the environmental effects on both the abiotic and biotic
components of the ecosphere‘ (Garner and Keoleian 1995). This
paradigm also draws from another related discipline of industrial
ecology, design for environment, whose focus is on reducing the
environmental burden associated with industrial production. MFP
considers wastes to be avoidable through the clever design of
essentially all ―life cycle‖ processes, with particular focus on stages
where materials are transformed. As such, the MFP problematises
―wastes‖ as a consequence of inefficient design and use of materials.
Nevertheless, the MFP is also motivated by environmental paradigm
given its grounding on IE and overall vision of sustainable use of
resources. A commonality between the MFP and the DP is that both of
them purportedly promote environmentally desirable elements of the
waste hierarchy.

22

With a broader material flow emphasis, the goal of the MFP is to
optimize materials use from ―cradle to incarnation‖ (Deumling 1998).
This goal is clearly linked to the view held by industrial ecologists, that
our current economy is like the immature ecosystem; it uses materials
and energy inefficiently, creating much wastes (Andrews 1999).
Therefore recycling is of paramount importance, and the term waste is
replaced by residue. A substance or object is temporally labelled ‗waste‘
until such a time it can be processed technologically into a resource.
This paradigm is also known as the ―resource recovery strategy‖
(McKinney and Schoch 2003; Dijkema et al. 2000) and the ―product life
cycle‖ approach (Okot-Uma 1998). Some of its adherents predict it to be
‗the next dominant strategy‖ within the next few decades (Lens et al.
2004). A key term associated with this paradigm is eco-efficiency
meaning less energy and material intensity and lower levels of
environmental toxicity (DeSimone and Popoff 1997). In contrast to the
dominant paradigm, adherents of the MFP stresses that residue (waste)
management

solves

resource

depletion

problems

and

waste

management problems simultaneously (Lens et al. 2004; Pongrácz and
Pohjola 2004). The MFP promotes approaches such as recycling, life
cycle design and design for the environment (Garner and Keoleian
1995).
Some exponents of IE and therefore of the MFP accused policy makers
of deliberately shunning the MFP from key SWM policies despite its
clear potential to concomitantly address resource depletion, waste
management and the short-comings of the DP (Dijkema et al. 2000;
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Lens et al. 2004; Pongrácz and Pohjola 2004; Pongrácz et al. 2004).
However, the MFP is gaining momentum especially in developed
countries. The ‗language‘ found in key policy analysis documents such
as the United States Environmental Protection Agency (US EPA) 2020
vision for the Resource Conservation and Recovery Act reflects the
momentum of MFP:
materials that were once considered wastes suitable only for landfilling
are now continually reused and recycled, and industrial ecology has
become the mantra of corporate executives across the nation (US EPA
2002).

Nevertheless, even with well-developed systems for recycling and
increased use of MFP approaches such as design for sustainability and
cleaner production in developed countries, results on the ground are not
that impressive. For example, Australia was only able to recycle 49% of
the 1,940 kg of solid wastes generated on per capita basis in 2006/2007
(Oke et al. 2008). In addition, MFP was driven mainly by industries,
which are amongst the highest solid waste generators, especially of
toxic wastes. On a positive note, the observed transition away from
landfilling especially in developed countries, the resurgence of large
scale recycling, the application of extended producer responsibility, and
the development of product specific legislations such as the EU suite of
directives for waste electric and electronic equipment (WEEE)
(European Commission 2003; US EPA 2007) might have been
catalysed by the emergence of the MFP as a strong contextual
paradigm for industries in developed countries.
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2.5. Derivatives of the DP and MFP
The search for practical ways of resolving SWM is a dynamic one
(Kollikkathara et al. 2009). Its dynamicity is reflected by further
articulation of the DP and MFP to form new contextual paradigms. The
continued evolvement of paradigms is closely linked with the search for
innovative solutions for SWM - an indication of the significance of
paradigms in the development (progress) of SWM. The discussion will
be restricted to examples, which have been applied at the national and
state levels, and offer insights relevant to PICs.
2.5.1. Japanese Reduce-Reuse-Recycle (3R) Paradigm
The Japanese Government taking cue from its pre-industrial experience
in the Edo period (1603-1868), where near complete recycling was
practised and its commitments to outcomes of global environmental
forums such as the World Summit on Sustainable Development (2002)
developed and promoted the sound-material cycle society or 3R
paradigm of SWM (Japan Ministry of Environment 2005). The key
premises of this paradigm are as follows: (a) minimise consumption of
natural resources and (b) reduce the environmental load (sanitary
landfilling and energy recovery) (Government of Japan 2000). The 3R
paradigm is now underpinning UNEP‘s approach to waste management
(UNEP: Division of Technology Industry and Economics 2009). 3R
paradigm advocates the use of the following approaches, recycling,
restraining of products from becoming waste (through design) and
promotion of secure disposal of wastes that cannot be recycled
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(sanitary landfilling and incineration). A key feature of the 3R paradigm
is its advocacy for the trans-boundary movement of recyclable wastes
through trade (Japan Ministry of Environment 2005). Through 3R
paradigm, the Japanese Government called for enhanced recyclable
waste trading between countries especially at the regional level (Japan
Ministry of Environment 2005; Yoshida et al. 2007).
From its premises, 3R paradigm is a combined derivative of the MFP
and the DP, with a leaning towards the MFP. In terms of the MFP, 3R
paradigm placed emphasis on the minimisation of natural resource
consumption, restraining of products from becoming waste through
product design and recycling, and its vision for a zero waste society.
The acknowledgement of sanitary landfilling and incineration as valid
options and its focus on a ‗revised‘ version (Reduce-Reuse-Recycle) of
the waste hierarchy reflect the DP. However, the 3R paradigm has
subtle differences from the MFP and DP. For example, the 3R paradigm
targets the Japanese society and the globe at large to have a sound
material-society, whereas both the DP and MFP identify specific
stakeholders to work with. The 3R paradigm from the outset recognised
the importance of forging partnership and cooperation amongst all
stakeholders (Japan Ministry of Environment 2005), whereas the DP
and MFP advocates partnership and cooperation amongst selected
groups of stakeholders.
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2.5.2. Zero Waste Paradigm (ZWP)
The Australian Capital Territory (Australian Capital Territory 1996) and
the State of Victoria (Clay et al. 2007); Non Government Organisations
(NGOs) such as Zero Waste Australia, Zero-Waste International
Alliance and the International Sustainable Development Foundation
(ISDF) and several large businesses (e.g. Hewlett Packard and Epson)
are promoting the ZWP. This paradigm is a derivative of the MFP given
its emphasis on the life cycle approach to material/energy management,
industrial ecology and design for environment, but it goes a step further
through its vision to completely eliminate all forms of waste (Zero Waste
Alliance 2008; Zero Waste International Alliance 2008). The Zero-Waste
International Alliance defined zero-waste as follows:
"Zero Waste is a goal that is both pragmatic and visionary, to guide
people to emulate sustainable natural cycles, where all discarded
materials are resources for others to use. Zero Waste means designing
and managing products and processes to reduce the volume and
toxicity of waste and materials, conserve and recover all resources,
and not burn or bury them. Implementing Zero Waste will eliminate all
discharges to land, water or air that may be a threat to planetary,
human, animal or plant health‖ (Zero Waste International Alliance
2008).

To the question of how different the ZWP is from other paradigms or
approaches with a leaning to the MFP, one of the promoters of the zerowaste paradigm, ISDF, argued that pollution prevention, cleaner
production; environmental management systems and eco-efficiency are
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better than the DP but they lacked clear end-points and will not
necessarily attain a sustainable future. ISDF argued further that the
ZWP envelopes these other paradigms. A cursory inspection of the
ZWP will immediately point to its similarities with the Japanese 3R
paradigm, however, it differs from latter paradigm given its principle of
zero waste to landfills and incineration (Zero Waste International
Alliance 2008).
On the other hand, application of the ZWP based on current practices of
the two Australian states referred to above indicate that complete
elimination of solid waste is yet to be achieved, and landfilling continues
but with reduced inputs. Critics of the zero waste paradigm have also
stated that in practice, the goals of zero waste are being sought
incrementally where zero waste becomes less waste (Greyson 2007).
2.6. Paradigms of SWM in PICs
In contrast to developed countries, public health and environmental
protection paradigms both serve as paradigms for SWM in PICs. One
motivating factor for the continued relevance of the public health
paradigm in PICs is the hot and humid climate, where solid waste
putrefaction is fast which subsequently heightens population of disease
vectors and odour. More importantly, most of the legislations covering
SWM, and institutions tasked with the implementation of SWM
programmes are public health departments or their equivalents at the
local level. Nevertheless, the environmental protection paradigm is
gaining momentum in PICs. Evidence for this lies in the enactment of
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environmental protection acts in the past decade which cover waste
management (Fiji Department of Environment 2008; Solomon Islands
Government 1998).
Presently environmental protection is the underlying paradigm of the
SWMSPR, its action plan, and the national solid waste strategies of Fiji
and the Solomon Islands (SPREP 2007; SPREP. 2006; Fiji Department
of Environment 2008; Solomon Islands Environment and Conservation
Division 2008). The above national solid waste strategies were also
influenced by the respective Environment Acts of Solomon Islands and
Fiji, which stressed the waste hierarchy (Fiji Department of Environment
2008;

Solomon

Islands

Government

1998).

The

uptake

of

environmental protection paradigm through policy documents by PICs
was largely influenced by the fact that it has been the dominant school
of thought on SWM in the past 30 years (Dijkema et al. 2000). However,
SWM practices in PICs seem to be stuck in the lower environmentally
desirable

approaches

such

as

landfilling

and

open

burning

(incineration). In addition, PICs seem to be averse to the emerging
resource management approaches to waste management as evidenced
by the low priority given to waste minimisation and recovery in the
action plan for the SWMSPR (SPREP 2007).
Aspects of MFP are observed within the informal sector of waste
management through activities of individuals and the private sector that
gather and reprocess recyclables for export (Mathieux et al. 2004;
SPREP. 2006). A particular application of the MFP of note was the
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pioneering work by the University of the South Pacific and its French
partner universities (Troyes University of Technology, and University of
Grenoble) that applied Design for Sustainability (D4S) in Fiji in
2007/2008. However, given that the manufacturing sectors in PICs are
relatively small, the application of MFP at this level would not
significantly abate the volume of wastes to be managed by
municipalities. However, the principles of MFP should be drawn upon to
expand

the

scope

of

management

approaches

not

only

for

manufactured products but also for primary production products.
Consequently, organic materials (residues) should be managed from
production (e.g. farm or garden), through to their use and eventually put
back into the soil as mulch or compost.
The 3R and ZWP have relevant aspects for PICs in line with the
discussion on the MFP because the former approaches have similarities
to MFP. The 3R‘s emphasis on international trading of recyclable
wastes has relevance for PICs in terms of maximising resource
recovery and addressing one of the key gaps of current international
trading agreements. However, a commitment to international trading of
recyclable wastes must be carefully scrutinised to avoid transfer of
pollution, and to maintain the economic viability of recyclable material
markets. The zero-waste vision of the ZWP also has relevance for PICs
and it seems to be a noble and appropriate vision for PICs. However,
the influxes of materials (goods) which are not amenable to natural
degradation processes pose a setback to this noble vision. Moreover,
PICs are powerless in the global scene to influence the design of
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products imported. On the other hand, this could well be an advantage
point for PICs to curtail goods, which generate wastes that become
difficult to manage in island environments. A more subtle aspect of the
ZWP is that SWM might become energy and capital intensive since
most wastes will have to be recovered, and these potential impacts
would make ZWP economically unattractive to PICs.
2.7. The Pacific Region in Brief
PICs are endowed with natural beauty and diverse ecosystems, which
have sustained life on the islands for centuries. However, unscrupulous
economic

development

pathways,

changes

to

population

and

consumption patterns and increased exposure to globalisation in the
past 40 years have threatened natural ecosystems and life on the
islands. The increasing level and complexity of solid wastes found in
island ecosystems are amongst the most visible threats to island
ecosystems.
PICs are generally small in size, archipelagic (except Niue and Nauru)
and isolated from major centres of production and markets. PICs
altogether cover a land area of about 554,000km 2 (Koshy et al. 2005)
spread across the world's largest ocean. About 80% of this land area is
situated in Papua New Guinea (PNG); the other 20% is shared by 13
countries. The ratio of land to sea area for the countries in the Pacific is
quite large. Kiribati, for instance, has a sea area of 3,550,000 km2, over
5,000 times greater than its land area. Therefore, coastal and marine
resources are of utmost importance to PICs for their livelihood and
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economies. An inevitable outcome of physical insularity is that damage
to one ecosystem invariably affects other ecosystems. On islands, this
‗domino‘ effect occurs quicker and to a greater degree than in
continental land masses because of the relative closeness of
ecosystems such as mangrove forests and coral reefs on islands.
Therefore it is imperative that all sources of pollution including solid
wastes are properly managed.
The total population of the Pacific region (including territories) as at
June 2008 was estimated to be just above 9 million with a regional
average population growth rate of about 2% per annum (Secretariat of
the Pacific Community 2008). The proportion of the population living in
urban areas is less than 20% in Vanuatu, Solomon Islands and PNG,
implying that each of these countries have about 85% of their
population living in rural areas (Secretariat of the Pacific Community
2008). The other countries registered urban populations comprising 21100% of the total population. However, a clear trend of urbanisation is
evident in most PICs over the past decade (Secretariat of the Pacific
Community 2008). Improved transportation and local trade between
urban centres and nearby rural areas also give rise to transfer of nonwastes and wastes to and from the urban centres. For some PICs, the
boundaries between rural and urban areas are often blurry as towns
and cities merged with rural villages. Rapid urbanisation over the past
few decades has outpaced the ability of authorities to provide adequate
infrastructure and basic social services such as water supply, sanitation
and SWM services (UNEP 2002).
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Pacific Island economies rely on agriculture (e.g. coconut, oil palm,
squash and root crops), tourism (Fiji, Cook Islands, Vanuatu and
Samoa), forestry and fisheries. Mineral mining is limited to PNG,
Solomon Islands and Fiji (Pacific Islands Forum Secretariat 2005). The
national government is still the single major employer in most of the
PICs. International trade for most PICs can be generally described as
being unfavourable with imports surpassing exports; long term trade
deficits have plagued island economies in past decades (Gani and
Prasad 2006; ADB 2008).
2.8. Regional Cooperation and SWM
The Pacific region has a variety of regional organisations in which
countries are members of; one of these regional organisations is
SPREP. The main purposes of SPREP are to ―promote cooperation in
the South Pacific region and to provide assistance in order to protect
and improve its environment and to ensure sustainable development for
present and future generations‖ (SPREP 2008). One of its subprogrammes focuses on pollution prevention and waste management
(solid and hazardous). Liquid waste management is under the mandate
of another regional organisation, the Secretariat of the Pacific
Geoscience Commission. The focus of this discussion will be on
SPREP because it deals with solid wastes.
Over the past 30 years, SPREP has been working with its member
countries to promote proper SWM practices through technical advice
and support. In the past five years, SPREP took a more consolidated
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approach to technical, policy and capacity building support for SWM at
the regional and national level. One of the outputs of this consolidated
approach is the SWMSPR. The strategy‘s goal is to ensure that the
Pacific region adopt cost-effective and self-sustaining SWM systems to
minimise the negative effects on public health, the environment, the
economy and way of life (SPREP. 2006). An action-plan (2008-2010)
for the SWMSPR was also developed and signed by the region (SPREP
2007). Clear foresight on the part of SPREP also resulted in the
incorporation of the SWMSPR into the Pacific Plan – a major regional
plan for strengthening regional cooperation and integration signed by
Pacific leaders in 2005. A revised version of the SWMSPR was
endorsed in late 2009; one of its fundamental differences from its
predecessor is its acknowledgement of integrated solid waste
management with a leaning towards the Japanese 3R paradigm
(section 2.5).
The Pacific region also has a number of regional multilateral
environmental agreements which have a bearing on solid waste
management at the country level. In 1976, the Pacific region signed the
Apia Convention for the Conservation of Nature in the South Pacific,
although it focussed on natural resources conservation, it was a
landmark convention since it signified the region‘s first regional
framework for the protection of the environment, and is an off-spring of
the Declaration adopted by the United Nations Conference on the
Human Environment at Stockholm in June 1972 (South Pacific
Commission 1976). Following this, in 1986, the Pacific region signed the
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Noumea Convention for the Protection of Natural Resources and the
Environment of the South Pacific Region. It was a comprehensive
convention than its predecessor since it has an expanded scope
covering

pollution

control,

waste

disposal,

environment

impact

assessment, protected areas and protection of wild flora and fauna and
scientific and technical cooperation (South Pacific Commission 1986).
Another convention of importance to waste management in the region is
the Waigani Convention which was signed in 1995. The Waigani
Convention was modelled after the Basel Convention and it bans the
importation of hazardous and radioactive wastes, and controls the
trans-boundary movements of these materials. The above conventions
are

the

over-arching

regional

frameworks

for

environmental

management including waste management in PICs.
2.9. SWM in Urban Centres
The Pacific region and in particular urban centres (main centres of
commerce and population) are presently challenged with waste streams
that are increasingly becoming difficult to manage because of their
diversity and increasing quantities, lack of resources and inattention to
the paradigms informing SWM practice. The overall effect is that
municipal SWM in PICs has not changed much in the past 40 years and
progress is uneven between countries and within countries. Yet, one of
the first comprehensive reports on the state of the Pacific environment
clearly identified waste disposal as one of the most important
environmental problems in PICs (Dahl and Baumgart 1983). Most rural
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areas are not serviced by any solid waste collection and disposal
systems. Collection and disposal systems in most urban areas are
inadequate; unsanitary open dumps are the most common repositories
of solid wastes (SPREP. 2006).
Tchobanoglous et al. (1993), Schübeler (1997) and Diaz et al. (2005)
identified a number of activities which usually constitute a municipal
SWM system. In this study, these activities have been categorised into
the following aspects and stakeholders: technical and functional
aspects, legislative aspects, financial aspects and stakeholders. Using
this scheme, the main features of municipal SWM in PICs will be
discussed.
2.9.1. Technical and Functional Aspects
The technical and functional aspects of SWM in urban centres of PICs
mainly consist of the collection, haulage and disposal of wastes in opendumps. Sanitary landfilling had been recently introduced to a few
countries, but these sanitary landfills suffer from the lack of diversion
programmes and high operation costs (Fiji Department of Environment
2008; Yao 2008). In some PICs, the national government through a
national government department or authority is responsible for solid
waste operations (e.g. Tonga, Samoa and Cook Islands); in other
countries waste operations are shared by the national and local
governments (e.g. Kiribati and Republic of Marshall Islands) (Dever and
Every n.d). Regardless of the overall regulatory responsibility, local
governments at the municipal level are usually the ‗government‘
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agencies responsible for the collection and disposal of waste in most
towns and cities (SPREP 2007). Littering and illegal dumping (e.g. in
coastal areas, vacant land and mangrove swamps) are rampant in most
urban centres. Biodegradable wastes are rarely recovered through
composting or other means, although, they form the largest proportion
of MSW generated annually throughout PICs.
Most technical and functional aspects of municipal SWM systems in
PICs are encumbered by limited resources (personnel and finance),
inappropriate infrastructure and rising fuel and equipment costs
(Sinclair-Knight-Merz 2000; SPREP. 2006). However, the spreading of
SWM resources across different government agencies and poor
coordination

amongst

these

agencies

including

municipalities

exacerbate the above constraints. The operational level activities are
usually led by the public health and engineering sections of
municipalities, as evident in Suva (Fiji) and Honiara (Solomon Islands).
The ministry or department of environment usually play regulatory and
advocacy roles with respect to SWM.
2.9.2. Legislative Aspects
A variety of solid waste management related legislations exist in most
PICs. Most of these legislations were inherited from the colonial powers
(Britain, France, United States of America and Australia) which ruled
these islands up to the late 1970s. Most of these acts are outdated and
incongruent with rising levels and complexity of municipal solid wastes.
The legislations include national ones and ordinances enacted by the
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local governments (municipal councils). Historically, SWM is covered
under the public health act or its equivalent, and therefore administered
by the ministry of health. Recently PICs began enacting environment
acts in which pollution control and waste management are key
components (Mathieux et al. 2004; Sinclair-Knight-Merz 2000; Solomon
Islands Environment and Conservation Division 2008; SPREP. 2006;
Fiji

Department

of

Environment

2008).

However,

even

those

environmental acts are not comprehensive and more importantly they
are seldom enforced thoroughly. Ordinances by local governments
usually cover matters such as littering and the prescription of the size of
bins to be used by households. The local ordinances are contingent to
stipulations made by local government, public health and environmental
acts.
Very little effort has been made towards eliminating duplications and
contradictions between the public health and environmental acts.
Moreover, the roles of environmental and public health departments
concerning

solid

waste

management

after

the

enactment

of

environment acts have not been adequately clarified. Consequently, it
has been observed to be a source of contention amongst public health
and environmental officers as regards issues such as which department
should oversee municipal SWM at the local level in some countries
such as Fiji and the Solomon Islands.
Consequently, most PICs have two or more national ministries (health,
environment and public works) implementing a number of different
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legislations concerning solid wastes. The legislative and administrative
milieu heightens the potential for inter – agency quarrels, limited
coordination, and thin spreading of resources (human and financial),
which are well known in most PICs to complicate municipal SWM
(SPREP. 2006; Crennan and Berry 2002).
2.9.3. Financial Aspects
Municipal SWM in PICs is financed mainly through property rates
(unimproved value of the land), grants from the national government,
flat garbage (waste) rates charged at the household level (Fiji
Department of Environment 2008), landfill tipping fees, permits and
fines (SPREP 2009). Major SWM infrastructure and equipment such as
sanitary landfills and waste compactor trucks are mostly financed
through bilateral arrangements with overseas development agencies
such as the European Union (EU), Australian Agency for International
Development (AusAID) and Japan International Cooperation Agency
(JICA).
The property rate encompasses the cost of other municipal services,
therefore property owners and municipalities are seldom aware of the
proportion intended for municipal SWM. The Cook Islands finances its
waste management services through a proportion of airport departure
tax (SPREP 2007); this is an innovation that should be considered for
replication in countries where tourism is a major industry. The only other
innovation in terms of financing municipal SWM from a recycling
perspective is the Kiribati national container deposit for the recycling of
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aluminium cans, Polyethylene Terepthalate (PET) bottles and lead-acid
batteries. Nevertheless, financing MSW management services in PICs
is an on-going challenge for most PICs. The high priority given to the
‗financing of waste‘ by waste managers in the regional action plan for
the SWMSPR (SPREP 2007) underscores the need to consider
alternative financing mechanisms, such as container deposits (for
recyclables) and advance disposal fees (for non-recyclables) and pay
as you throw. However, whatever alternative financing measures
considered for application should be discussed by all stakeholders
(government, local government, private sector and the public) to check
their

appropriateness

across

stakeholders

and

‗buy-in‘

by

all

stakeholders. Additionally financing measures should be legislated and
enforced in tandem with efficient revenue collection mechanisms
(SPREP 2009).
2.9.4. Municipal SWM Stakeholders
Every individual and organisation within a municipality is a stakeholder
of MSW management because all of them generate wastes. However,
in PICs the main stakeholders are usually perceived to be the front-line
organizations

and

individuals

(e.g.

municipalities

and

health

departments) which collect and dispose municipal solid wastes. As a
consequence of this misperception, many stakeholders seldom take
active interest on SWM, and remain outside of formal SWM.
However, a shift towards more inclusive decision-making processes and
action involving both front-line organisations, community groups, non40

government organisations (NGOs) begun to emerge in the past decade.
A notable example is the successful national recycling scheme for
aluminium cans, PET bottles and lead-acid batteries in Kiribati (SPREP
2007). The foundation for this scheme was initiated by an NGO and its
partner communities, and subsequently formalised by an Act of the
national parliament.
2.9.5. Municipal Solid Waste Characteristics
Municipal solid waste generation rates and composition (complexity)
have changed drastically within the past 37 years. Table 2 shows solid
waste

composition

and

generation

rate

(range:

0.33

–

1.10kg/capita/day) obtained from limited characterisation studies carried
out in eight PICs from 1998 to 1999 (the author asserts that the
generation rates reported by Raj (2000) under-estimated the actual
waste generation rates because waste diversions at the household level
were not factored into their computations). The contribution from
organics was similar to that of Mauritius but more than twice the level in
Norway. However, the waste generation rates in PICs varied from both
Norway and Mauritius. Limited household characterisation studies
carried out in the early 1990s in some PICs, recorded waste generation
rates ranging from 0.2 - 0.6 kg/capita/day (Hoo et al. 1996). Further
comparison of the waste generation range for PICs with other
developing countries in Asia and Africa revealed comparable ranges
(0.46 – 1.1 kg/capita/day for 1995) in Asia (Ray 2008) and Africa (0.6 –
1.1kg/capita/day) (Kofoworola 2007; Parrot et al. 2008). On the other
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hand, the waste generation rate reported by Raj (2000) is about 5-13
times less than municipal waste generated per capita in the USA in
2006 (US EPA 2007).
Table 2. A comparison of household waste generation rates
Study→

PICs

Norway

Mauritius

(Raj 2000)

(European
Commission
2003)

(Mohee 2002)

Waste Component

Wet Weight (%)

Paper

5.9 – 31.1

36

12

Plastics

5.2 – 16.8

9

13

Glass

2.7 – 13.6

4

1

Metals

3.2 – 12.3

3

1

Biodegradable

47.2 – 71.0

30

68

Textiles

1.5 – 6.1

3

3

Potentially Hazardous

0.1 - 2.0

-

-

Construction/Demolition

0.0 - 7.7

-

-

Others

0.0 – 2.5

15

2

Solid Waste Generation
rate (kg/capita/day)

0.33 - 1.0

0.90

1.33

NB:
Data for Norway is based on the author‘s calculations of the original data cited in
(European Commission 2003). The biodegradable category for Mauritius includes food and
yard wastes, they were disaggregated in (Mohee 2002).

It can be intuitively inferred from the difference in generation rates
reported by Hoo et al. (1996) and Raj (2000) that municipal solid waste
generation rates in some PICs has increased by nearly 100% in less
than 10 years. A solid waste characterisation study carried out in 2003
in Tonga registered a generation rate of 1.26kg/capita/day (Prescott et
al. 2007) further indicating the rise in generation rates. The above study
also reported the dominance of organic wastes in the waste stream.
Nevertheless, non-organic wastes derived from imported goods are now
increasingly found in all the waste streams and landfills in PICs
(Mathieux et al. 2004; SPREP. 2006).
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Bulky Waste Electric and Electronic Equipment (WEEE) are usually not
captured in characterisation studies such as the ones reported by Raj
(2000) because they are seldom collected by municipalities. WEEE
represents a category of solid wastes that is increasingly found in PICs,
(Mathieux et al. 2004). For example, WEEE in Fiji was estimated in
2004 to be about 2500 tonnes, and it was projected to rise to as much
as 5000 tonnes in 2020 (Figure 5). Unfortunately, WEEE which are
usually laden with hazardous and valuable substances are not
managed at all in PICs.

Figure 1. Forecasted total WEEE for Fiji from 2004-2020
Source: Mathieux et al. (2004)
The hazardous category in Table 5 usually comprises of dry-cell
batteries, empty cans of aerosols and household detergent containers.
Although, plastics contribute less than 20% of the municipal solid
wastes audited, they are ubiquitous throughout PICs (Fiji Department of
Environment 2008; Leney 2006; Mathieux et al. 2004; Prescott et al.
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2007;

Sagapolutele

Conservation

Division

2004;
2008;

Solomon
SPREP.

Islands
2006).

Environment
Paper

and

(including

cardboards) and glass materials constitute the other major wastes
categories found in the islands.
An on-going challenge in all PICs is the lack of systematic processes for
waste audits on regular basis. As a result, vital data and information
required for the proper management of municipal solid wastes remain
scanty region-wide. Even in municipalities such as Suva which have
relatively advanced collection and disposal systems only have data on
the total weight of solid wastes disposed at the Naboro landfill. On the
other hand, JICA, World Health Organisation (WHO) and SPREP have
been conducting training courses on SWM covering waste auditing and
analysis over the past two decades (SPREP. 2006). In addition, solid
waste characterisation guidelines have been prepared by the WHO,
SPREP and UNEP and distributed to PICs (Hoo et al. 1996; SPREP
and UNEP 1999).
2.9.6. Waste Minimisation
Several published reports on SWM in PICs (SPREP and UNEP 1999;
Hoo et al. 1996; Crennan and Berry 2002) have noted waste
minimization to be particularly important for PICs. However, these
reports also pointed out that waste minimization options such as
composting and recycling in the islands are beset by a number of
factors: (a) the lack of motivation and willingness of the public to
segregate waste and participate in recycling activities, (b) perceived
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limitations of recovery and recycling options to cope with rising levels of
solid wastes, (c) unproven economic and technological viability of waste
minimisation measures (d) lack of supportive legislation, (e) difficulties
in up-scaling demonstration pilots, and (f) the high costs of
transportation between outlying areas and major urban centres. These
barriers were reiterated in the SWMSPR (SPREP. 2006) and its action
plan.
However, the above barriers to waste minimization are not unique to
PICs; studies carried out elsewhere, in both developed (Austria, United
Kingdom,

Netherlands,

Canada and

Denmark) and developing

countries (Nigeria, Ghana, Nepal, Cameroon, India and Indonesia), also
identified these hurdles (Kofoworola 2007; Demanya 2007; Salhofer et
al. 2008; Hilson 2000; Alam et al. 2008; Manga et al. 2008; Rathi 2006;
Pasang et al. 2007; Coggins 2001; Macdonald and Vopni 1994). As
such, PICs would need to find ways to improve waste minimisation
because it has been shown elsewhere to work under the same
constraining conditions.
2.10. Some strategic problems of SWM in PICs
Informed by the review of solid waste management in PICs in the past 4
decades, the following problems are posited to be given rise to by
prevailing paradigms and contributed to the relative stagnancy of SWM
development in PICs over the past four decades.
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2.10.1. Independent institutionalisation of two paradigms
Central to the present state of SWM in PICs is the independent
institutionalisation of two overarching paradigms (public health and
environmental protection) of SWM into government agencies. The main
purpose of the public health paradigm is to protect human health, and
the environmental protection paradigm is to control pollution and
prevent the degradation of the natural environment. These two
paradigms are embedded in legislations, which formalised their
institutionalisation into several national and local agencies that deal
directly or indirectly with SWM. As such, adherents of either paradigm
conceptualise SWM problems and solutions differently and often in
conflict with each other. At the operational level, these government
agencies seldom collaborate with each other, and even if they do so, it
is more ‗ceremonial‘. Limited collaboration amongst agencies magnified
the above conundrum.
2.10.2. Landfilling–the ultimate SWM solution?
Sanitary landfilling has been promoted by PICs through SPREP as the
key ‗antidote‘ for their SWM challenges (SPREP. 2006; SPREP 2007).
The skewed focus on sanitary landfilling dissuades solid waste
managers from looking at innovative approaches to managing solid
wastes in an island environment. Furthermore, it negates the full
potential of waste minimisation measures to contribute to reducing
waste flows. Landfilling is not entirely appropriate to all PICs especially
the low-lying atoll countries; moreover, landfilling takes up valuable land
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which is scarce in most PICs, and a source of social conflicts in many
PICs.
None of the countries which have recently constructed sanitary landfills
have comprehensive solid waste segregation programs as such; it is not
far-fetched to say that these sanitary landfills are expensive dump sites,
and are not very different from the former dumps they were intended to
replace. It is therefore unlikely that these sanitary landfills will remain in
operation for the full duration of their intended life times. A case in point
is the Tafaigata sanitary landfill in Samoa which was built in 2005 to
have a lifetime of 20 years. However, it has been recently pointed out
that because of improved waste collection and awareness, and most
probably the lack of waste segregation, the lifetime of the landfill has
been reduced to 10 years (SPREP 2009).
2.10.3. Limited recycling and organic material recovery
Recycling as pointed out earlier is restricted only to a few economically
viable materials. Fundamentally, recycling in PICs is restricted by its
dependence on secondary material market prices and the tyranny of
distance to local and overseas markets, the lack of dedicated recycling
legislations such as the one in Kiribati, and the lack of in-country based
industries to process and use recyclables (SPREP. 2006).
Over the past four decades, no Pacific municipality has chosen the
treatment and recycling of materials such as composting, anaerobic
digestion and shredding (for mulching purposes) as their key waste
management measures. Yet organic materials dominate their waste
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streams. A study by Mahhari and Obled (2004) concluded that green
waste composting in the greater Suva area was economically viable.
2.10.4. Import of goods without end-of-life plans
Most imported goods lack end-of-life plans, and they are often the most
deleterious to the quality of the natural environment and aesthetic
amenity. Yet, there have not been any strong efforts to manage the
inflow of materials which give rise to ‗wastes‘ which are not amenable to
natural degradation or can be managed properly in PICs. Sakurai
(1997) also highlighted the above issue by pointing out that for countries
such as PICs which import most of their manufactured goods, waste
avoidance is simply unattainable because they are not in a position to
influence producers of such goods.
Consequently, PICs are ‗accumulative systems‘ with nearly unrestricted
inflow of materials and restricted outflow of materials. As a result,
residual solid wastes derived from imported goods are increasingly
flowing to landfills, coastal areas and vacant land throughout PICs. The
lack of focus on the trade related aspects of solid wastes is a serious
gap in present SWM management efforts. The direct effects of
international trading on solid wastes quantity and complexity cannot be
overlooked because most PICs are presently struggling to manage solid
wastes generated under present trading conditions.
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2.10.5. Lack of differentiated SWM approaches
Recycling will remain limited, and organic waste recovery will remain
outside mainstream SWM, without adequate consideration given to
these factors: the origin (import derivatives versus local derivatives),
and amenability of wastes to natural degradation (biodegradables
versus non-biodegradables). A differentiated approach can provide a
clearer framework for SWM policy makers and managers to identify and
locate SWM interventions within a particular SWM system (structure).
2.10.6. Failure to ‘leap-frog’ developed countries ‘mistakes’
Sakurai (1997) asserted that more often than not, donors prescribe
SWM options that are used in the donor countries. However, this seems
not to be an issue anymore since the converse of his assertion seemed
to have taken hold in PICs. For example, some of the most significant
bilateral assistances over the past eight years in solid waste
management were utilised in the construction of sanitary landfills. The
Japanese Government through JICA and SPREP built Fukuoka semiaerobic landfills in Samoa and Palau (SPREP. 2006). The European
Union and AusAID financed the construction of conventional sanitary
landfills in Fiji and Tonga respectively. The paradox here is that the EU
(Official Journal of the European Communities 1999), Japan (Yoshida et
al. 2007) and Australia (Government of Western Australia 2003;
Government of South Australia 2005) are domestically reducing the
construction of landfills or trying as much as possible to reduce the flow
of wastes to landfills. In other words, landfilling‘s status as a SWM
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measure is on the decline in the donor countries where the focus has
shifted to material resource management and recovery (Government of
South Australia 2005; Government of Western Australia 2003). This
paradox begs the question, if material resource management and
recovery are deemed appropriate for donor countries, why can‘t the
cash outlays be apportioned between landfills and material resource
recovery infrastructure. PICs seemed to have side-stepped some of the
opportunities to ―leapfrog‖ to more resource-efficient and ‗greener‘ SWM
options either by coercion or by their fixation on SWM as being just
equivalent to the collection and disposal of solid wastes in landfills.
2.11. Summary
From around the industrial revolution to the mid-20th century, public
health was the underlying paradigm for SWM in developed countries.
Thereafter, environmental protection took centre stage as the key
paradigm for SWM without completely supplanting public health
concerns from SWM. In developed countries, variants of the
environmental protection paradigm have been developed to inform
SWM. These variants can be categorised into those primarily concerned
with material recovery, and those which promote environmentally
desirable components of the waste hierarchy. The two main paradigms
discussed are the dominant paradigm and material flow paradigm.
These paradigms have been noted to be embedded in legislations and
institutional structures of which both were instrumental in their temporal
sustainability. At the operational level, paradigms of SWM influenced
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outcomes and types of management approaches taken by solid waste
policy makers and managers.
In PICs, public health and environmental protection are both
underpinning SWM with the former showing dominance because of its
historical association with SWM. Although, both paradigms have given
direction and facilitated development of SWM over the past forty years,
overall results on the ground are not impressive. The preceding
assertion was made following a critical assessment of the technical,
functional, legislative and financials aspects, and the involvement of
SWM stakeholders in urban centres of PICs. Moreover, a variety of
problems were identified and observed to be intractable, and are
posited to arise from prevailing paradigms, rather than the usual factors
such as lack of resources and limited capacity (SPREP 2009), although
the latter factors partly contribute to the identified problems.
There is evidence in the literature that PICs inherited prevailing
paradigms from their colonial rulers and global bodies and processes
which they are party to without much scrutiny, consequently, the
following gaps are evident in the literature:


There

has

not

been

any

critical

assessment

of

the

appropriateness and effectiveness of prevailing paradigms as
drivers of SWM in PICs.


No in-depth study was carried out to determine if there is a need
for an alternative paradigm for SWM. The absence of such study
in the literature was unwarranted given the unique biophysical
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and socioeconomic conditions of PICs, the increasingly complex
waste streams, and persistence of intractable problems and the
overall stagnancy in the development of SWM over the past 4
decades,


SWM in PICs is inadequately addressed as a research topic in
the literature.

The motivation for the rest of this study hinges on the above gaps and
this study aspires to address and make intellectual contributions based
on them.
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CHAPTER 3: RESEARCH APPROACH
A research approach is constituted by the following elements (Creswell
2003):


Knowledge claims (philosophical perspective);



Strategies of inquiry (qualitative, quantitative and mixed) and;



Methods (tools and techniques used to collect and analyze data
and information).

In this chapter, the Mixed Methods Research (MMR) approach was
discussed to justify its relevance as a research methodology for this
study. Following its justification, methods and techniques used to
collect, and to analyse data and information were described. In addition,
brief introductions about the Solomon Islands and Honiara were
provided to ground the case study analysis of SWM in Honiara.
3.1. Mixed Methods Approach
MMR started with researchers and methodologists who believed that
both qualitative and quantitative view points and methods were useful
as they addressed their questions (Johnson et al. 2007) during the first
half of the 20th century. In particular, MMR traces its origins to the field
work sociologists and cultural anthropologists who mixed methods
aligned with the then two dominant research approaches or paradigms:
quantitative and qualitative approaches which were underpinned by
positivism and constructivism respectively. However, the term mixed
methods research was only coined recently, and the approach has been
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championed by writers such as John Creswell, Abbas Tashakkori,
Burke Johnson, Anthony Onwuegbuzie, Jennifer Greene, Charles
Teddlie, and David Morgan (Denscombe 2008).
In retrospect, the so called ‗paradigm war‘ between adherents of
qualitative and quantitative approaches in the latter half of the 20th
century probably catalyzed the emergence of MMR as a distinct
research approach to coexist with the former research approaches. This
study seconds the MMR definition provided by Johnson et al. (2007)
because it resulted from a synthesis of definitions provided by leading
practitioners of MMR. More importantly, it illuminates the author‘s
rationale of underpinning this study with MMR. MMR was defined in the
following manner by Johnson et al (2007):
MMR is the type of research in which a researcher or team of
researchers combines elements of qualitative and quantitative research
approaches (e.g., use of qualitative and quantitative viewpoints, data
collection, analysis, inference techniques) for the broad purposes of
breadth and depth of understanding and corroboration.

From its path of development and on-going practice, MMR is best
understood as a synthesis of qualitative and quantitative research
approaches (Johnson et al. 2007). Figure 2 is instructive in showing
where MMR sits with respect to qualitative and quantitative research
approaches.
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Figure 2. Schematic of Three Major Research Paradigms
Source: Johnson et al. (2007)
The main aims of this study were to critically assess existing SWM
paradigms, and examine if there is a need for an alternative paradigm
for SWM in PICs. The aims and the nature of solid waste management
rendered them suitable to be investigated through MMR approach. The
first aim foreshadowed the use of qualitative methods of investigation
and analysis (literature review and synthesis) to identify key paradigms
of SWM and assess their impacts on SWM globally and at the regional
level. The resolution of the second aim rested on a holistic and
comprehensive understanding of the SWM system in Honiara to
ascertain the impacts of prevailing paradigms and assess if there was a
need for an alternative paradigm. To meet these requirements,
qualitative and quantitative methods of data collection, analysis and
interpretation were both indispensable. For example, the composition
and estimates of the quantities of wastes generated and disposed in
Honiara required quantitative methods of data collection and analysis.
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On the other hand, in order to contextualize and understand the factors
responsible for the observed composition of the waste stream, and the
levels of wastes disposed and generated, interviews with the key
stakeholders at the generation stage of wastes and stakeholders
politically responsible for SWM in Honiara were pertinent. It is this
commitment to utilize methods of data collection and analysis, which
serve best the requirements of the research aims, which lent this
research to the MMR approach.
The MMR has four characteristics identified by Johnson et al. (2007),
which meshed in well with several key characteristics of this research
which are outlined in Table 3. The four characteristics of MMR are as
follow:
1) MMR partners with the philosophy of pragmatism (section 3.1.1)
2) follows the logic of mixed methods research (including the logic
of the fundamental principle and any other useful logics imported
from qualitative or quantitative research that are helpful for
producing defensible and usable research findings);
3) relies on qualitative and quantitative view points, data collection,
analysis, and inference techniques combined according to the
logic

of

mixed

methods

research

to

address

research

question(s); and
4) Is cognizant, appreciative, and inclusive of local and broader
socio-political realities, resources, and needs.
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Table 3. Key characteristics of this study to justify the use of MMR
MMR
Characteristics

How this study meshed with MMR characteristics

1)

It was pertinent that MMR approach addressed the research aims
and questions of this study.

2)

This study used methods, which were aligned with quantitative and
qualitative approaches (traditional approaches). It did not
discriminate methods based on their alignment to a particular
research approach provided the methods and techniques yield
defensible results.

3)

SWM as a field of study and practice has elements that can be
categorized under technical (technology driven) and non-technical
(management, policy and legislation driven) aspects. To
investigate SWM thoroughly, both qualitative and quantitative
methods of inquiry have to be used because these two categories
are predisposed to particular methods of inquiry. As indicated
earlier, waste composition and quantification are best investigated
with quantitative methods, whereas, factors affecting the
implementation of SWM policies are best investigated with
qualitative methods such as interviews with agencies responsible
for SWM.

4)

This research was also cognizant of the contextual issues
(geophysical, socioeconomic, data and information paucity and
political issues) affecting SWM in Honiara and the Solomon
Islands, and the limited resources available for conducting the
research. As such, the intention was to gather data and
information using the most cost effective and appropriate methods
to yield defensible results in keeping with the research aims and
questions.

3.1.1. Philosophical Perspective
MMR practitioners and scholars are unanimous that MMR is
underpinned by the philosophical perspectives of pragmatism (see for
example (Creswell 2003; Thomas 2003; Johnson et al. 2007;
Denscombe 2008; Onwuegbuzie et al. 2009). William James in a
philosophy lecture at Berkeley credited the origin of pragmatism to
Charles Sanders Peirce in 1898. Pierce posited that ―to attain perfect
clearness in our thoughts of an object…we need only consider what
effects of a conceivable practical kind the object may involve – what
sensation we are to expect from it and what reactions we must prepare‖
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(Cited in Goodman 1995). Another classical pragmatist of note is John
Dewey who defined pragmatism as ―the doctrine that reality possess
practical character and that this character is most efficaciously
expressed in the function of intelligence‖ (Cited in Goodman 1995)
Pragmatism had been applied in a variety of fields; for example,
philosophy, literary criticism, legal theory, feminism and political theory
(Morgan 2007). A common thread amongst researchers with a
pragmatic outlook is their focus on the outcomes of the research as
opposed to the antecedent conditions; consequently, the research aims
and the questions asked about it are more central to a research process
than the methods alone (Creswell 2003; Mingers and Brocklesby 1997;
Onwuegbuzie et al. 2009; Onwuegbuzie et al. 2007). A direct
consequence of the focus on the research aims and questions is the
commitment of MMR to utilize both qualitative and quantitative research
methods. This commitment underpinned this chapter.
3.1.2. Study Design
The research process was organized into three parts in accordance with
how each research question was intended to be investigated (Figure 3).
Under desktop study, two questions were investigated through the
assessment of these particular bodies of literature: concept of
paradigm, SWM paradigms, and SWM in PICs. Informed by the desktop
study, the next three questions were investigated using Honiara as a
case study. Drawing from findings of the desktop study and case study,
the last two questions were investigated through a desktop synthesis.
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The author‘s experience and working knowledge of solid waste
management in PICs and Honiara was also drawn upon to provide a
basis for reflexive analysis to identify key concepts considered relevant
for reassessing paradigms for SWM in PICs. The inter-linkage of the
three parts of the research process indicated the non-dichotomous
approach the author had taken to ensure that all aspects of the
research questions were adequately investigated within the timeframe
and resources of this study.

Figure 3. Schematic of the Research Process
3.1.3. Study Site
The empirical basis of this study was grounded in examining SWM in
Honiara, the capital of Solomon Islands. Honiara was chosen as case
study because it typified SWM systems in most urban centres in PICs.
The Solomon Islands comprises of a group of islands located in the
South West Pacific with a mixture of both volcanic (high and low)
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islands and low-lying coral atolls. It has a warm tropical climate
characterized by daily temperatures near 290 Celsius, high humidity and
annual rainfalls within 3000-5000mm. It has a total land area of
28,900km2. The total population in 2009 was 515,870 with nearly equal
number of males and females. The average annual population growth
rate was 2.3% (Solomon Islands National Statistics Office 2011).
The Solomon Islands has a constitutional monarchy government and a
unicameral parliament. Political and administrative governance is
dispensed at the national level through the national parliament, and at
provincial level through nine provincial governments and Honiara City
Council (HCC). The national economy rests on agriculture, fisheries and
forestry and more recently mining. Nearly all manufactured goods and
all petroleum products are imported.
Honiara is situated on the north western coastal region of Guadalcanal,
the largest island in the Solomon Islands. It is the largest urban and
commercial centre in the Solomon Islands. Honiara was established as
the capital of the Solomon Islands in the early 60s by the British colonial
government. The 2009 national census puts the population of greater
Honiara (includes squatter settlements which are officially not part of
HCC, and therefore not covered by HCC‘s waste collection service) at
64,609 (Solomon Islands National Statistics Office 2011).
HCC has political and administrative jurisdictions over the affairs of
Honiara. One of the municipal services provided by HCC is a weekly
solid waste collection for households, public institutions (educational
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institutions, the national referral hospital, and municipal markets),
commercial entities and the central business district of Honiara. All
wastes collected are disposed at the Ranadi landfill.
3.1.4. Desktop Study Methods
Reviewing, analysing, synthesizing and distilling new insights from
existing knowledge (data, information and knowledge) are a valid
research method. It is also in line with the proposition by Boyer (1990)
in his landmark report to the Carnegie Foundation for the Advancement
of Teaching espousing what he termed as the scholarship of integration.
Boyer explicated the scholarship of integration as follows:
The scholarship of integration also means interpretation, fitting one's
own research or the research of others into larger intellectual
patterns…Is it possible to interpret what's been discovered in ways that
provide a larger, more comprehensive understanding. Questions such
as these call for the power of critical analysis and interpretation. They
have a legitimacy of their own and if carefully pursued can lead the
scholar from information to knowledge and even, perhaps, to wisdom.

A scrutiny of this proposition brought to bear its connection to MMR and
thus the application of review, synthesis and distillation of ideas from
relevant literature to address relevant research questions.
The main methods of data and information acquisition involved the
review and examination of available literature (electronic and paper)
including published papers, reports and legislations pertinent to SWM in
PICs, Solomon Islands and in particular Honiara. The synthesis
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component mainly involved the distillation of key themes arising from
the reviews, field work and the application of systems framework of
analysis to model material flows and current SWM approaches, and
improvements which can be made to SWM in the study site.
3.1.5. Field Study Methods
For the purposes of brevity, acquisition of the most relevant data and
information, and the opportunity to conduct in-depth examination of the
solid waste management situation in Honiara and the Solomon Islands,
the author used a systems framework to guide the data and informationgathering processes (Figure 4, section 3.1.6).
Three types of indicator wastes were selected for investigation in this
study. The concept of indicator waste was based on the concept of
bioindicators used in biological and conservation studies. Mouillot et al.
(2002) defined ―bioindicators as species whose presence or abundance
in a particular habitat or conservation area are high‖. In the context of
this study, indicator wastes are those wastes that contributed the most
to the waste stream in Honiara (household wastes and market wastes)
or wastes of specific interest to this study (derelict computers and
fridges, and aluminium cans).


Household Wastes (HW): a heterogeneous waste stream
comprising mainly of organics, plastics, paper and potentially
hazardous substances
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Honiara Central Market (HCM) wastes: most significant single
source of organic wastes in Honiara



WEEE: derelict computers, fridges and television (TV) screens



Recyclable presently reprocessed (recycling in the Solomon
Islands context only involve the baling or accumulation of
recyclables for export) in the Solomon Islands: aluminium (Al)
cans.

Materials in the context of this study referred to manufactured goods
(overseas imports and locally manufactured goods), agro-products (e.g.
root crops and vegetables), and the wastes arising from manufactured
goods and agro-products. The terms wastes and materials were used
often interchangeably; however, the differentiation was based on the
context of the subject of this discussion. The key point to note is that all
wastes and non-wastes were considered as materials in this study.
The government agencies that are linked to SWM in Honiara are
Environment and Conservation Division of the Ministry of Environment
Meteorology and Conservation (MEMC-ECD) and the Environment and
Health Division of Honiara City Council (HCC-EHD). MEMC-ECD also
has national responsibility on policy aspects of SWM. The field work
was carried out from July 2009 to January 2010 in Honiara.
The author approached the above government agencies in December
2008 for collaboration in this study, which they agreed and supported
this study‘s national research permit application. The national research
permit was granted in April 2009, and subsequently, Murdoch University
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also granted this study outright human ethics approval in May 2009
(Project No. 2008/268, see appendix 1).
3.1.6. Systems Framework of Investigation
The systems approach to investigating and analysing issues/problems
underlies the field study methods. Systems approach is a problem
solving philosophy that focuses on a holistic understanding of an
organisation (system) based on the analysis of the interaction (linkages)
between the elements that constitute the system (Checkland 1993;
O'Connor and McDermott 1997). Systems approaches have been
applied to the analysis of SWM by a number of scholars including
McDougall et al. (2001) , Franchetti (2009) and other adherents of the
MFP as discussed in section 2.4.2. However, systems approach had
not been applied to SWM analysis covering simultaneously the material,
consumption and waste management systems in PICs previously,
although, aspects of systems engineering and life cycle analysis have
been utilised in the study of recyclable materials and WEEE in Fiji
(Mathieux et al. 2004).
The systems framework designed for this study consisted of three subsystems (Figure 4): Solid Waste System (SWS), Material System (MS)
and the Consumer System (CS). These sub-systems could also be
considered as systems on their own. However, the framework was
utilised at the city level with a focus on the first level linkages and
interactions of the identified sub-systems. The framework was intended
to elicit the connectivity of the systems, indicate the flow of materials,
64

and most importantly provide a ‗lens‘ to holistically assess the solid
waste situation in Honiara and the Solomon Islands. A key strength of a
systems framework of analysis for SWM is its focus on the interaction
and linkages of sub-systems which constituted the system (Franchetti
2009) as opposed to taking a compartmentalized approach to data
collection and analysis. Each sub-system (system) has the following
elements: stakeholders, materials (waste and non-waste), legislation
and institutional arrangement.

Imports

Solid
Waste
System

Local
Production
Material
System

Honiara

Exports

Consumer
System

System Boundary: Geophysical Perimeter

Figure 4. Systems Framework of Investigation
3.1.6.1. Solid Waste System (SWS)
In terms of materials, the SWS was constituted by wastes: materials
which have lost their immediate PUV. The stakeholders were confined
to government departments dealing with wastes, the recycling industry,
and to a limited extent all stakeholders in CS. The institutional
framework was made up of the local government (in this case HCC)
who was involved in the operational aspects of SWM management (e.g.
planning and implementation of a waste collection and disposal system)
and MEMC-ECD, which provided policy oversight and coordination of
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SWM at the national level. The institutional framework was underpinned
by legislations.
3.1.6.2. Material System (MS)
The MS consisted of materials within a bounded geographic location
(country, household, factory, landfill, office and area), which had
immediate PUV. As such, a material was assumed to be in the MS at
the point of sale or harvested from a garden (ready to be used), and
when available for reuse or recycle. The primary sources of materials
are local production (LP) and imports, and secondary sources of
materials are those ejected from the CS and SWS for recycling (export)
and reuse (internally).
The whole population of Honiara and persons which come into Honiara
to trade their products were the key stakeholders in this sub-system.
There were broad national legislations covering taxes and duties
payable to the national government or its agents and safety aspects of
the materials available for use and sale to the public. In the MS most
materials were legally acquired and produced.
3.1.6.3. Consumer System (CS)
In CS, stakeholders use and consume goods (materials). The utilisation
of goods transformed them into ‗transit goods‘ (materials are still in use)
or render parts or all goods into utility value (derived benefit: biological
and physical) and wastes. Within the context of this study, transit goods
depict EEE which are durable, whereas goods which are transformed
partially or completely to utility value and wastes within a week are akin
66

to goods (e.g. food) obtained from the market and shops in Honiara. For
example, consumption of root crops and vegetables obtained from
market (local production) can either transform all of them for the
nourishment (utility value) or expel some (e.g. off-cuts and spoilt
vegetables) as wastes into the SWS or recycled beneficially (reused as
mulch or feed materials for composting).
3.1.7. Field Study 1: Investigation of MS
The indicator materials (non-wastes): (a) EEE (refrigerators, screens
and computers), (b) HCM products (mainly root crops, vegetables and
fruits) and (c) household items (HCM products, beverages canned in
aluminium and EEE) were quantified indirectly. EEE was dimensioned
at two levels, at the national level using the value of imports and exports
into the Solomon Islands from 2002-2007 provided by the Solomon
Islands Customs and Excise Division (SICED), and at the household
level through a survey.
However, the materials in the MS were of a secondary concern to this
study given that this study focuses on materials without PUV (wastes).
However, EEE inflows were particularly required to gain insights about
WEEE flows given the lack of complete and reliable data sets (see
section 3.1.8.3.1 for the procedure).
3.1.8. Field Study 2: Investigation of CS
The key stakeholders in this category were the households in Honiara
because they were the major consumers/producers of materials (goods)
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that finally give rise to wastes found in the SWS. Consequently, a
household survey was carried out to gather relevant information and
data. A purposive sample (Leary 2001) of 80 households within Honiara
was selected from six housing estates within Honiara covering low and
middle socioeconomic backgrounds based on the judgement of the
author and the local knowledge of HCC-EHD and MEMC-ECD officials.
Although, this sample was purposeful, it accounted for about 0.1% of
the households in Honiara. A purposeful sample as opposed to a
statistical sample was deemed appropriate because of the need to gain
in-depth understanding of households‘ perspectives on SWM services
provided by HCC and the patterns of indicator wastes flows at the
household level.
Households of higher socioeconomic standing (mainly expatriates and
few Solomon Islanders) were not included in the household survey
because they are a minority and they usually have private waste
collection arrangements, as such they seldom used the HCC collection
service. All interviewees were informed of the purpose and nature of the
survey prior to the interview, and if they agreed to be interviewed, they
then signed a consent form in accordance with the Murdoch University
Human Ethics regulations (Appendix 2). Each household was
interviewed on face-to-face basis through an adult present during the
survey by trained research assistants using a pre-set questionnaire (see
Appendix 7). The questionnaire was piloted with officials from HCCEHD and MEMC-ECD and revised based on the pilot before the actual
survey.
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Following the data and information collection phase, the survey data
were collated and analysed using Microsoft Excel to determine simple
descriptive statistics such as means, standard deviations and
percentages. Other information was cross tabulated or translated into
simple material flow and descriptive models.
3.1.9. Field Study 3: Investigation of SWS
Conducting solid waste audits is a challenge because of the
heterogeneity of the wastes (Tchobanoglous et al. 1993) and the
difficulty in tracking all flows of wastes. Consequently, strict statistical
procedures are difficult, and thus common sense and aspects of
random sampling techniques have evolved for carrying out waste audits
(Tchobanoglous et al. 1993). The audit methods applied are weightvolume, material flow analysis (adapted) (Tchobanoglous et al. 1993)
and a custom designed method for scattered wastes. These methods
are discussed below.
Households and HCM waste audits were carried out manually without
the aid of moving equipment such as loaders or portable weighing
devices capable of taking the full weight of a vehicle. Such equipment
was not available and could not be sourced externally because of their
prohibitive costs. Moreover, the waste audits could not be repeated for
more than the number of repeat audits used in this study because of
their labour and capital intensive nature. Seasonal trends could not be
accounted for during the fieldwork because the audits were only carried
out for 4 days over a two-week period for the households and 3 days for
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the HCM wastes. However, there were valid reasons for limiting the
scope of the waste audits as described above; firstly, the waste audits
were intended to provide a base for diagnosing the state of SWM in
Honiara and illuminate contextual issues of SWM in Honiara, which
might be relevant for the development of an alternative paradigm for
SWM in Honiara. Secondly, repeating the audits might not accrue
significant changes to the composition and quantities of waste
determined given the relative stability of the local climate, and the
observation by HCC officials that waste loads collected from HCM (48
truckloads/month) and households (242 truckloads/month) did not
change significantly on monthly basis over the past six months.
The waste audit team comprised of the author and officials from HCCEHD and MEMC-ECD. During each audit about 5-6 officials including
the author were onsite to carry out the audit. Prior to each audit, the
author held planning meetings with the officials with a focus on the audit
procedure, safety aspects and logistic arrangements. All audit team
members were provided with disposable facemasks, coveralls and
rubber gloves (cover up to the elbow) to handle the wastes, and
everyone had closed footwear. Table 3 summaries the unit of analysis,
sources of data and measurement technique for each indicator waste.
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Table 4. MS sources of data and measurement methods
Indicator Waste

Unit of Analysis

Data Source

Measurement Method

HCM Wastes

Honiara Market

Honiara Market

Direct Measurement: Waste Audit conducted for 3
days at the market.

HW

Honiara City level

Samples from households of varying socioeconomic
strata (high, middle and low incomes). According to the
National Statistics Office, a household is defined as
group people sharing the same cooking arrangement.
In other words, a household consist of a group people
living and eating food from the same kitchen.

Direct Measurement: Waste Audit was conducted
for 2 days per week for two weeks at the Ranadi
landfill.

WEEE (Derelict
Fridges, PCs, TV
screens)

National level

SICED import and export data

Indirect Measurement: Cash flow analysis based
on the monetary value of import and export data
for EEE.

Known
Recyclables
cans)

National level

Recyclers‘ export data

(Honiara)

Local brewery

Indirect Measurement: Estimates based on data
obtained from recyclers, production data from an
important single source of aluminium cans – the
local brewery and consumption patterns of canned
beverages at the household level in Honiara.

(Al

(Honiara)

Household consumption

71

3.1.9.1. Household Wastes
HW was investigated through waste audits carried out at Ranadi landfill
for 4 days over two weeks. HCC sub-divided Honiara into 10 zones with
nearly equal number of households, and waste collection was done by
10 private firms contracted by HCC. Each household in Honiara is
supposed to have its wastes collected once per week. The firms collect
the wastes over three days in a week (Monday-Wednesday-Friday).
Waste generation is widely known to be affected by the socioeconomic
status of the generators (Diaz et al. 2005; Fiji Department of
Environment 2008; Otoniel et al. 2008; Sinclair-Knight-Merz 2000;
SPREP). As such, the knowledge of HCC officials (HCC-EHD) about
the socioeconomic characteristics of the zones was drawn upon for the
selection of zones and housing estates to be audited. Four zones with
following socioeconomic characteristics were selected:


Zone 1 (Whiteriver-WH1 and WH2): This zone was populated
mainly by low-income earners. Four housing estates out of the 8
in the zone were included in the audit. All housing estates
audited were classified as low income housing estates (L).



Zone 2 (Tasahe and Ngossi: TAS and NGO): This zone was
populated mainly by middle to high income earners (some
expatriates also live in this zone). Two housing estates out of the
8 housing estates in this zone were included in the audit. The two
housing estates were mainly occupied by middle to high income
households (M-H).
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Zone 8 (Vura: VEK and V1S): This zone was populated mainly
by low-income earners: Four housing estates out of the 8
housing estates in this zone were included in the audit. All
estates audited were classified as low income housing estates
(L).



Zone 10 (PAJBM and PACAM): This zone was populated mainly
middle class income earners and 5 housing estates out of 9 in
this zone were included in the audit. All housing estates audited
were classified as middle class housing estates (M).

The Solomon Islands has a constant tropical climate throughout the
year; rainfall is the only parameter showing significant variability by way
of increased number of wet days from November to April. The waste
audits were conducted from the last week of October to the first week of
November under fine conditions, which meant that the weight of
materials audited, were not inflated by unusually high moisture arising
from rainfall.
For households, a weight-volume method (Tchobanoglous et al. 1993)
similar to one employed by Sinclair-Knight-Merz (2000) to conduct a
household waste audit in Honiara was considered appropriate. The
basis of this decision centred on the need to compare and contrast the
results obtained from this audit with the previous audit. Moreover,
because of cultural sensitivity to wastes, the author deemed it
appropriate to conduct the audits at landfill level rather than at the
household level which was prone to be affected by individual behaviour.
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Additionally, household based audits will require more resources and
elaborate logistic arrangements given the wide distribution of housing
estates earmarked for the study.
Following discussion of the above issues with officials, it was decided
that the audits be conducted on the same day HCC contractors
collected waste from their respective zones which include housing
estates selected for the study.
In a weight-volume audit, the aim is two-fold:


To determine the composition of the household waste stream.



To determine the specific weight of wastes (kg/cubic meter of
waste) in order to estimate total weight of wastes disposed and
generated at the household level.

The specific weights were used in conjunction with the volume of trucks
used for waste collection to estimate the total weight of waste disposed
and generated by households. The total weight of household wastes
sampled was 425kg which was above the minimum sample size
(100kg) recommended by Diaz et al. (2005).
3.1.9.1.1. Household Waste Audit Procedure


An audit team member accompanied the waste collection
contractor for each zone earmarked to be audited to count the
number of pick-ups (surrogate for the number of households who
participated in the weekly waste collection service), and the
number of houses accessible (within 20 meters from the road) to
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the truck (surrogate for the total number of houses that should
participate in waste collection service).


The rest of team would set up at the landfill. As soon as each
truck arrived at the landfill, the load was identified to the zone,
and the volume of the truck (all but one are flatbed trucks) was
determined manually. The volume of loose wastes (loads)
delivered and sampled for analysis ranged from 3.3 to 8 cubic
meters (m3). One of the contractors used a 4.2m 3 compactor. To
enable comparison across zones, the compactor‘s volume was
multiplied by 2 to convert it to uncompacted volume; as per the
suggestion by Tchobanoglous et al. (1993)



To achieve a degree of random sampling, two team members
would independently obtain 0.058m3 sub-samples from different
parts of the load and to make up a total sample of 0.232m 3. Each
sub-sample was weighed to obtain estimates of the specific
weight of the wastes. A 0.232m3 sample was noted to weigh
about 45-55kg. The samples were characterized into 14 predetermined categories and weighed using a hanging scale, which
reads up to 100kg with 0.5kg minimum divisions.

The above process was repeated for each load, and photographs were
taken to document each audit.
3.1.9.2. HCM Wastes
HCM wastes were characterized and quantified using a customdesigned method known as the ‗space-based audit,‘ and the weight-
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volume method. The space-based audit was needed because most of
wastes generated at the market were left scattered within the market
and were swept and taken to the Ranadi landfill at the end of each
market day (6-10pm) by HCC workers. The space-based audit is similar
to the Community Effect Index (CEI) for street cleanliness reported by
Abu Qdais (2007) and beach litter assessment technique reported by
Silva-Cavalcanti et al. (2008) since they all concern wastes scattered
within a defined space. However, the key differences this space-based
audit has with CEI is that the CEI was calculated based on points
assigned after visual inspection of streets, and in the beach litter
assessment technique individual items (5cm) within one meter
transects on the beach were counted. Moreover, neither the CEI nor the
beach litter assessment technique focused on quantifying the wastes on
weight basis with the intention of estimating the amount of wastes
generated on site.
To determine the frequency of audits, the author sought the advice of
HCC officials in charge of the market regarding the number of vendors
and type of vendors, since these two factors are the most significant in
determining the quantity generated on daily basis. Based on information
given by HCC officials, it was the vendors who trade vegetables, root
crops and green coconuts that generated the most wastes. According to
these officials, waste levels were generally high towards the weekend
(Thursday – Saturday), and at the beginning of the week to midweek
(Monday-Wednesday), waste levels were moderate. Based on the HCC
official‘s observation, the waste generation trend over a year remains
76

fairly constant (this information was inferred from the number of vendors
and the number of truckloads of wastes). As such, it was decided, that
the waste audits at the market are to be conducted sequentially on
Saturday, Monday and Wednesday, and there was no need for further
repeats during the field work period.
3.1.9.2.1. HCM Waste Audit Procedure:
As mentioned above the market waste audit was conducted using a
custom-designed method and a variant of the weight-volume method
used for household waste audits. Figure 5 shows the floor plan, and the

Eate
ries

sections of the floor space sampled over the three audit days.

Shops

Section C: Mixed Vegetables, Fruits, Root Crops & Coconuts

Fish

Section B: Mixed Vegetables, Root Crops & Fruits

Textiles & Crafts

Cooked Food

Fish
& Chicken

Section A: Mixed Vegetables, Root Crops, Fruits & Coconuts

Figure 5. Floor plan of Honiara Central Market
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The total floor space available for all types of vendors is 4,867m 2.
However, the focus of the waste audit was on sections of the market
labelled A, B and C in Figure 5. These sections were occupied by
vendors which traded mixed vegetables, root crops and coconuts; these
vendors were the most numerous in the market on any given day and
were observed to generate most wastes in the market.
Section A had an area of 809.5m2, section B has an area of 2,022.5m2
and section C had an area of 700.8m2, but about 50% of it is slanted
thus not used, therefore its effective floor space is 350.4m 2. The total
area of the market occupied by the major waste generators was
3,182.4m2. The number of vendors varied in the following manner
section B> section A>section C.
Section A was sampled twice over three days, the total floor space
sampled was 252m2. Section B was sampled throughout the 3 days
because most vendors are located in this section, the total floor space
sampled was 351m2. Samples were obtained randomly from each
quarter of the sampling space. Section C was only sampled once over
the three days because it generally had smaller number of vendors
because of the limited space. In contrast to the method used to audit
sections A and B, in section C, the space-based audit was replaced with
samples (0.464m3) obtained from two piles (total volume estimated at
1.5m3) located on opposite ends of this section (a variation to the
weight-volume audit technique utilised for the household audits). The
vendors placed their wastes into these two piles because of the limited
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space on this particular section of the market. In section B, vendors
were allocated space on concrete benches, in contrast to the vendors in
sections A and C who sold their produce from all over the floor-space.
The volume of samples collected from sections A and B varied with
whether the audit was carried out on a weekend or weekday because of
the variation in the number of vendors. Consequently, on Saturday,
0.468m3 samples were taken from sections A and B. However, on
Monday and Wednesday the volume of sample was reduced by half.
The samples were placed on a tarpaulin, sorted into six pre-set
categories, and weighed using a 100kg hanging scale, which reads up
to 100kg with 0.5kg minimum divisions.
3.1.9.3. WEEE and Al cans
SICED supplied import data on electric and electronic equipment (EEE:
Fridges, Computers and TV screens as indicator equipment) for 20022007 to be used in the estimation of the WEEE and to illustrate
EEE/WEEE flow into Honiara and the Solomon Islands. The material
flow method described by Mathieux et al. (2004) to estimate WEEE in
Fiji was initially the method of preference to determine WEEE and
Aluminium cans flows in the Solomon Islands. However, it was realized
that the archived data held by SICED was incomplete because it lacked
the number or weight of EEE and beverages canned in aluminium
imported on annual basis. The data only reported monetary values of
EEE. On the other hand, the data concerning beverages (beer and soft
drinks) was not disaggregated into the type and packaging features of
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beverages. The incompleteness of the data in terms of the quantity
meant that it would be impossible to conduct full material flow analysis
for WEEE and Aluminium cans.
3.1.9.3.1. Wastes Audit Procedure (WEEE & Al cans)
For WEEE, cash flow analysis to determine the trade balance
(difference between value of exports and imports) based on the export
and import values of the materials of interest was conducted to illustrate
the inflows of EEE which subsequently become WEEE. The trade
balance was determined as illustrated below:
Trade balance (2007) = Value of exports – Value of imports =US$ 6 –
US$164,986 = -US$164,980
For aluminium cans, a combination of data held by two major recyclers
and outputs from a major single source of canned beverages were used
to estimate Al flows in Honiara and the Solomon Islands.
3.1.9.4. Stakeholders and Legislation
This study employed qualitative methods of investigation using semistructured interviews, and review of reports and legislation (Table 5).
The methods employed to gather data and information for each element
are tabulated in Table 5. More than two stakeholders from each
government agency were interviewed giving breath to the data and
information gathered, and facilitating the validation by corroborating
responses obtained from the interviewees from the same agency.
Households were interviewed through a survey using a questionnaire.
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Stakeholders from the government and recycling industry were
interviewed on semi-structured basis initially before been given a
questionnaire to complete. The former was used to develop rapport
between the author and the interviewee, and allow the interviewee to
express from his or her perspectives on the most important issues of
SWM in Honiara and the Solomon Islands. In addition, these interviews
were not done on ‗one-shot‘ basis but over a period of six months which
was essential for clarifying and reviewing issues raised in previous
interviews and the questionnaire and issues that might have arisen
thereafter.
Another class of stakeholders consulted in this study were Itinerant
Waste Pickers and Landfill Scavengers, who are mainly involved in the
recycling of Al cans and other recyclables such as brass and copper. It
was difficult to quantify this class of stakeholders especially the Itinerant
Waste Pickers because of their itinerant and ad hoc participation in
recycling. On the other hand, the Landfill Scavengers operated on
nearly full time basis, and head counts over 4 days at the landfill puts
the number of scavengers at 20 – 25 persons per day. Since most of
these stakeholders were illiterate, the interviews were done verbally
after they consented to be interviewed.
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Table 5. SWS methods of gathering data and information
Key stakeholders

Methods of Investigation

No.
key
informants/No.
officers in department

Environmental
Health
Division of Honiara City
Council (HCC-EHD)

Semi-structured interviews
with key informants

8/9
(the
key
informants
included
the director of this
division, senior health
inspector,
assistant
health inspectors, and
a Japanese volunteer)

Questionnaires
appendix 3 and 4)

(see

On-site observations
Works
Division
of
Honiara City Council
(HCC-WD)

1/2 (the key informant
was the Director of
Works)

Environment
and
Conservation Division of
Ministry of Environment,
Meteorology
and
Conservation
(MEMCECD)

Semi-structured interviews
with key informants

Environmental
Health
Division
of
Ministry
Health
and
Medical
Services (MHMS-EHD)

Semi-structured interviews
with key informants

Honiara households

Household Survey using a
pre-set questionnaire (see
appendix 7)

80 households (From
1999
census
interviews were done
with adults present
during the survey)

Recyclers

Semi-structured interviews
with key informants

2/3 registered private
companies involved in
the
recycling
of
aluminium cans in
Honiara.
Senior
managers of these
two companies were
interviewed
and
completed
the
questionnaire

Questionnaire
appendix 5)

(See

Questionnaire
appendix 6)

(see

Questionnaire
appendix 8)

Itinerant Waste Pickers
and Landfill Scavengers

Legislations and Policies

(see

Informal verbal interviews
Observation
activities

of

their

7/12 (the informants
included the director
of this division and his
6 senior officers)

2/2
(the
two
informants are the 2
officers within the
division that have
responsibility covering
waste
management
and health and safety)

10 Itinerant
Pickers
6/(20-25)
Scavengers

Waste
Landfill

Methods of Investigation

Key Legislation and
Reports

Document review (analysis
of legislation and policies)

Environment Act 1998
Environment
Act
Regulations 2009
Environmental Health
Act 1980 (Cap.99)
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Honiara City Act 1999
HCC Refuse Disposal
By-Laws (1967)
Honiara Litter
Laws (1994)

By-

Customs & Excise
Act 1996 (Cap.121)
Quarantine Act 1986
(Cap.34)
Pure
(1996)

Foods

Act

Solomon
Islands
National Solid Waste
Strategy 2009
Ministry
of
Environment,
Meteorology
and
Conservation
Corporate Plan 20082010
Solomon
Islands
State
of
the
Environment Report
2008
Semi-structured interviews
with key informants

18
government
officials from HCCEHD,
HCC-WD,
MEMC-ECD
and
MHMS-EHD, and the
2 recyclers were also
asked about their
opinions
on
legislations pertaining
to SWM in Honiara
and the Solomon
Islands.

All stakeholders interviewed and individuals who participated in the
household survey are considered as key informants. A key informant is
defined as expert source of information (Marshall 1996). Such
consideration influenced the purposive sampling of households and the
focus on key stakeholders in the formal SWM system in Honiara. The
key informant technique is a recognized qualitative method to gather
expert opinion (Kumar et al. 1993; Marshall 1996). The advantage of
this technique is that in-depth information can be obtained in a relatively
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short period; on the other hand, a key disadvantage is that the
information rendered might not be representative of all stakeholders of
interest (Marshall 1996). Nevertheless, this technique was considered
appropriate given the time and resources available to the author and
willingness of informants to participate. All key informants were
informed of the purpose and nature of the interview, and if they agreed
to participate, they signed a consent form without stating their name in
accordance with Murdoch University human ethics regulations.
All interviews were transcribed manually by the author. The transcripts
and written answers to the questions in the pre-set questionnaires were
collated and tabulated to elucidate key themes. In addition, simple
models were also devised to aid the discussion of the key themes.
For the government and recycling stakeholders, a preliminary report
based on the semi-structured interviews and the questionnaire was
prepared and circulated to all persons interviewed for their comments
and critique. Following their feedback (most stakeholders gave written
or verbal feedback), a revised report was put together and used as one
of the discussion papers in a joint stakeholders‘ meeting where most of
the interviewees from government agencies and the private sector
attended. The above processes were undertaken to validate the
author‘s interpretation of the issues and themes arising from analysis of
the interview transcripts and questionnaires.
Copies of relevant legislation and reports were obtained from
government agencies and subjected to reviews by the author. In
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addition, opinions of stakeholders about strengths and weaknesses of
legislation governing SWM were also sought during the interviews.
3.1.10. Synthesis Methods
The last two questions in Figure 3 were investigated on desktop-basis
using information and data from field studies, and the literature. The
systems framework of analysis was used in a ‗bookkeeping modelling
approach‘ (Udo de Haes et al. 1997), to show material flows and
accumulation points as per current situation in Honiara, and variations
to flows and accumulation points under the systems paradigm (Chapter
7). The ‗bird eye view‘ of material flows and accumulation points
afforded a holistic perspective for management approaches to be
suggested in keeping with the goal and criteria of the systems
paradigm. The focus of this study was on broad management
approaches as opposed to specific management interventions such as
technologies and policies which were only be touched briefly in some
instances to clarify discussion points.
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CHAPTER 4: SYSTEM ANALYSIS OF SWM IN HONIARA
In this chapter, the systems framework of investigation (section 3.1.5)
becomes the systems framework of analysis (Figure 6). Using it as
heuristic tool, relationships in terms of materials, stakeholders and
institutional arrangements between these sub-systems would be
analysed to illuminate synergies and tensions within formal SWM in
Honiara.

Imports
Mimp

Solid Waste
System
M3

Msws

Mlp

Local
Production

Mswsr

Material
System

CS>SWS

M1

Exports
Mcsr

Mex
Mcs

Consumer
System
Honiara

SWS>CS

M2

System Boundary: Geophysical Perimeter

NB:
See section 4.1 for explanation of the acronyms in the above figure

Figure 6. Systems Framework of Analysis
Most of the elaborations in this chapter will focus on SWS because the
domain of SWM as understood and practiced in Honiara is founded on
this sub-system. Inadvertently, the other two sub-systems would
seemingly appear minor in status compared to the SWS; however,
focusing the discussion on SWS would reveal areas, which require
insights from MS and CS.
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4.1. Material Management in MS
Materials in this sub-system have PUV. The major sources of the
materials are from local production in Honiara, and local (e.g. local
products such as vegetables, fruits, root crops and marine resources)
and manufactured goods produced in other parts of the Solomon
Islands), and overseas imports (e.g. equipment, goods and raw
materials). In addition, wastes which have been given new purpose, use
or value and therefore become saleable (recyclable) or reusable also
contribute to the stock in the MS. The equation below illustrates the
material balance of the MS.
M1=(Mimp + Mlp + Mswsr + Mcsr) – (Mcs + Msws + Mex)
Where M1 = materials accumulated in MS
Mimp = materials imported from overseas and locally
Mlp = materials derived from local production
Mswsr = materials imported from SWS
Mcsr = materials imported from CS
Mcs = materials exported CS
Msws = materials exported to SWS
Mex = materials exported outside the boundary
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Exports from MS to the SWS account for expired and defective goods,
and leftover HCM products such as fruits and vegetables. Discarded
HCM products and manufactured goods, which are not defective,
represent materials, which have lost their value to their immediate
holder but could still be used or serve their original purpose. In addition
exports outside of the Honiara boundary (Mex) reduce the stock in the
MS.
The entire population in Honiara are the stakeholders of the MS since
any material with PUV will have a holder (owner). These stakeholders
can be categorised into sub-groups based on the nature of their
contribution to the MS: For example, general and specialised
merchandise importers, local manufacturers, households, institutions
and market vendors. Market vendors are a special class of stakeholders
because most of them live outside of Honiara and they only come to
trade their produce in the market for a few days a week. In spite of their
‗temporary resident‘ status, they are significant contributors to the
materials in MS and finally to the wastes in the SWS.
In terms of materials imported from overseas, legislation such as the
Customs & Excise Act (Cap. 121), Agriculture Quarantine Act (Cap. 34)
and Quarantine Act (Cap. 106) appear relevant. However, these
legislations are concerned primarily with revenue generation (duties),
prohibition or restriction of certain goods because of their inherent
properties, and prevention of the introduction/spread of diseases and
pests, which may affect humans and agriculture. Once materials are in

88

the country, the Environmental Health Act 1980 (Cap.99) and Pure
Foods Act (1996) seems to be the only legislations that regulate the use
of materials. However, their stipulations relate mainly to protection of
human health through the prohibition of sale of foods unfit for
consumption, inappropriate packaging of food and abatement of
unsanitary food production premises and equipment. Similarly, goods
sourced from local production especially agro-based produce such as
fruits, root crops and vegetables are nearly ‗free‘ from legislation apart
from the occasional restriction of the entry of fruits from certain
provinces into Honiara to curtail the spread of pests such as melon fruit
flies. Locally manufactured goods (e.g. canned beer and plastics bags)
are produced using imported raw materials and thus, subjected to the
same package of legislation as goods imported from overseas.
None of the above Acts was intended solely to control or abate their
impacts on the environment, human health and aesthetic integrity. As
such,

these

legislations

have

little

regulatory

effects

on

the

management of materials and no effect at all as soon as the materials
move into CS and the SWS. This situation is a concern from a ‗waste
treatment perspective‘ because wastes derived from overseas imports
are increasingly becoming ubiquitous in the waste stream of Honiara,
and are also the most difficult to manage in an island setting (SPREP.
2006). Moreover, there are no proven (environmentally, socially and
economically appropriate) technologies to manage wastes derived from
overseas imports in Honiara.
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4.2. Material Management in the CS
CS is where transformation of materials takes place by the consumption
(use) of goods. The internal reusing and recycling of materials; in other
words, potential wastes given new purpose, use or value take place
within CS. Depending on the type and durability of goods, and
environmental conditions (e.g. climatic and users‘ behaviour) affecting
the goods (materials), their conversion to waste and vice-versa (for
goods with recyclable potential) (Pongrácz 2002) can take place in a
matter of minutes to as long as several decades. The major source of
input material to the CS is the MS, and to a limited extent the SWS.
Outputs from this sub-system are mainly wastes that become inputs for
the SWS (CS>SWS) and recyclables as inputs into the MS (Mcsr).
Material accumulation in the CS is given by the following equation:
M2 = (Mcs + SWS>CS) – (Mcsr + CS>SWS)
Where M2 = materials accumulated in CS
Mcs = materials exported CS
Mcsr = materials imported from CS
SWS>CS = materials exported from SWS to CS
CS>SWS = materials exported from CS to SWS
The whole population of Honiara are stakeholders because they all
participate in the transformation of materials. Notably, the use of
materials comprising all goods and products bought from shops and
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HCM is not a regulated activity. In other words, present waste-related
legislations are outside of the domain of material use at the household
level. The aforementioned does not mean that this sub-system needs to
be regulated, but rather it highlights a critical challenge faced by HCCWD and HCC-EHD when trying to promote waste reduction practices at
the household level because they have little control of how the materials
are used at that level.
4.3. Material Management in the SWS
The domain of formal solid waste management in Honiara is centred on
this sub-system. As indicated in Section 3.1.5, most of the materials
located in this sub-system have lost their immediate purpose, use and
value and become wastes; nevertheless, some of them (e.g.
recyclables and materials taken for reuse within CS) can be exported
into MS and CS. However, based on field observations in Honiara, most
materials, which have been through the CS and exported to the SWS,
remain ‗purposeless‘, ‗useless‘ and ‗valueless‘. Although, the foregoing
statement can be interpreted as an acceptance of defeat, it on the other
hand, demonstrates the present and ultimate fate of wastes in Honiara.
In other words, most materials which have been through the CS cannot
be reassigned new purposes, uses or value any quicker than they lose
their initial purpose, use and value. This is a central barrier to complete
material recovery in Honiara. Material accumulation (in other words
wastes disposed by Honiara residents) in SWS is given by the following
equation:
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M3 = (Msws + CS>SWS) – (Mswsr + SWS>CS)
Where M3 = materials accumulated in SWS
Msws = materials exported to SWS
CS>SWS = materials exported from CS to SWS
Mswsr = materials imported from SWS
SWS>CS = materials exported from SWS to CS
The key stakeholders of the SWS are HCC, MEMC-ECD (Solomon
Islands Environment and Conservation Division 2008); and the recycling
industry, which consists of private recyclers and their informal partners
(Itinerant Waste Pickers and Landfill Scavengers). Households in
Honiara are minor stakeholders of SWM in Honiara. Their role is limited
to their participation as beneficiaries of the solid waste collection service
provided by HCC. The above stakeholder scenario contrasts with the
assertion by Contreras et al. (2008) that the role of stakeholders had
shifted towards the design, implementation and promotion of solid
waste management systems. Perhaps their assertion is more relevant
to developed countries where stakeholders are more organised and
procedures are in place for wider stakeholder consultations. Indirectly,
households can effect changes to the SWS through their political
representatives (councillors), but this channel seemed to be dormant as
far as households are concerned. A concerned Honiara resident in a
public meeting attended by the author succinctly described the above
gap as follows:
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―If I can recall well, our councillor only came around to this
neighbourhood during the campaign period about four years ago. He
does not know social issues affecting us including the quality of the
waste collection service provided by HCC‖

Another class of stakeholders, although they are outside of HCC‘s
political and administrative jurisdictions are squatter settlements. They
contribute to waste generation in the city. In the past five years, HCC
had come under political and public pressure to provide basic services
to these adjacent settlements including SWM services (UNESCAP and
UNDP 2009).
The legislative framework consists of the Honiara City Act (1999),
Environmental Health Act 1980 (Cap.99), Environment Act (1998) and
HCC‘s Litter and Refuse Disposal By-Laws. A national policy document
of importance to SWM in Honiara is the recently approved (July 2009)
National Solid Waste Management Strategy (NSWMS). The NSWMS
was developed at the national level through multi-stakeholder
consultations with technical assistance from SPREP and input from the
author of this study. The NSWMS also identified the Shipping Act
(1998), Ports Act (1990) and the Agricultural Quarantine Order (1995) to
have stipulations regarding solid wastes. Nevertheless, the latter Acts
have limited scope, given their geographic and vessel specificities.
4.3.1. SWS Operations in Honiara
The Honiara City Act (1999) stipulates following functions for HCC:
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Refuse collection and street cleaning



Refuse disposal



Measures to control and deal with public nuisances

HCC-EHD and HCC-WD are the two HCC agencies carrying out the
above functions. The Act was clear that SWM operations are to be
centred on the collection, street cleaning and disposal of wastes. HCCEHD was responsible for the collection of household and institutional
wastes, and the management of the Ranadi landfill. The collection
service was organised through the sub-division of Honiara into 10 zones
of nearly equal number of households. Ten private contractors
implemented the collection service once per week on behalf of HCC for
a monthly fee of US$759 per contractor. The household waste
collection service was estimated in this study to cover about 45% of
households in Honiara, and was fraught with inefficiencies. Illegal
disposal and littering were observed to be rife in Honiara.
HCC-WD was responsible for the cleaning and collection of wastes from
main streets, central business district, and collection of trade wastes
(wastes generated by commercial entities). In addition, HCC-WD was
also responsible for the cleaning and collection of wastes from HCM. All
wastes collected are taken for disposal at the Ranadi landfill on the
eastern border of the city.
Ranadi landfill is not a sanitary landfill (see glossary for definition) and
therefore best classified as a dump (Tchobanoglous et al. 1993). It is
located on sandy soil beside a brackish creek and about 500 metres
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from the coastline. Two workers are posted on daily basis at the landfill
to direct the placement of wastes. Because of financial and equipment
limitations; there is minimal covering and movement of wastes within
the landfill. In addition, medical wastes and combustible wastes are
burnt often uncontrollably on daily basis. The dump has been used
since the 1970s and officials could not ascertain its lifetime albeit
renovations in 2009. On the hand, HCC officials reckoned that with
regular covering and shifting of wastes around the landfill (to enhance
waste degradation), the landfill can be operational for the next 10-20
years. A more serious threat to its existence is the encroachment by
industries and squatter settlements into land designated for the dump.
From January 2009, through an internal realignment of work within
HCC, HCC-WD took over the management of the landfill and in
November 2009, it assumed responsibility for the collection of wastes
from three zones in Honiara. The medium-term goal is to phase-off all
HCC contractors and transfer the responsibility of household waste
collection to HCC-WD. On the other hand, HCC-EHD would focus on
monitoring the quality of the solid waste collection and cleaning
services, and advocacy for better solid waste management practices in
Honiara.
The realignment of the roles of HCC-WD and HCC-EHD was motivated
in part by the acquisition of second hand equipment (compactors, skipbin loader and loader) by HCC-WD through Overseas Development
Assistance (ODA) from the New Zealand Government in 2009. It is not
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yet clear whether HCC will be able to maintain and acquire new
equipment once the present lot go out of service. It has been observed
in the past decades that HCC has had financial difficulties in
maintaining and replacing SWM equipment (Director HCC-EHD 2009).
However, these difficulties were not just due to limited financial
resources; SWM was observed to be a low priority for HCC‘s politicians
and managers (Director HCC-EHD 2009).
On a more critical note, recent developments such as improvements in
revenue

collection,

acquisition

of

new

SWM

equipment

and

appointment of overseas technical experts to various line positions
within HCC were only made possible by an ODA funded project. As
such, the sustainability of these improvements which are pivotal for
SWM is still at risk. An underlying factor of the above predicament is the
lack thereof and limited local capacity (technical and institutional) across
divisions (including finance) involved in SWM. Chapter 5 discusses two
examples of efforts to address some of these capacity gaps.
Nevertheless, financial constraints could not be down-played because
of their glaring effects on SWM operations.
Of all the areas, which HCC is responsible for cleaning and collecting its
wastes, HCM is the only self-funding unit because market vendors pay
market fees to sell their produce within the premises. On average, about
400 to 600 vendors trade their produce on daily basis for a fee US$0.72
– 2.40 per day depending on the type of produce they sell in the market.
Consequently,

HCM

generates

an

annual

gross

income

of
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approximately US$80,000 – US$123,000. The annual cost of cleaning
and removing wastes to the landfill from the market was estimated in
this study to be US$72,300.
On the other hand, the household waste collection service requires
about US$94,000 per annum and the cost of maintaining the Ranadi
landfill typically stands at US$7,000 – 10,000 per annum in the past
decade. Over the past three years, HCC has sustained the household
collection service and maintained Ranadi landfill. Nevertheless, HCCWD and HCC-EHD also indicated that they have resource (financial,
skilled workers and equipment) constraints. Consequently, increasing
the household collection service coverage above the present coverage
level (45%) and including squatter settlements in this service are
anticipated to incur further costs, and HCC will need to plan for such
eventualities.
4.3.2. Financing SWM operations
The two main sources of revenue for HCC are (a) grants from the
national government, and (b) rates as per the Honiara City Act (1999).
Stipulated rates include head tax (basic rate), property tax (land rate),
business tax, gaming and casino tax, vehicle tax, liquor tax and fees for
services rendered by HCC.
HCC‘s total budget for 2009 was declared to be about US$2,500,000.
The above budget indicated revenue threshold in 2009. Improvement to
revenue collection was noted by HCC-WD and HCC-EHD through
improved financial flows for SWM activities in the past two years.
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Improvement in revenue collection was also evident during the fieldwork
through

HCC-EHD‘s

revamped

advocacy

programs

on

waste

management and food safety; both programs have been barely active in
the past 5 years because of lack of funds. Further evidence for
improved revenue collection was made by the Lord Mayor of Honiara
recently, when he declared that revenue from property rates has
increased six-fold since 2006. The household waste collection and
disposal service accounts for about 4% of HCC‘s annual budget and its
cost per capita was estimated in this study to be US$1.5/year. The
SWM cost per capita in Honiara was comparable with the cost per
capita in Hanoi (1994) but was ten times less than the cost per capita
spending for SWM services reported for Kuala Lumpur (1994)
(Franchetti 2009). The low cost per capita spending on waste reflected
the low annual household (average size of 6.9 people) income in
Honiara which was about US$9,300 (it is unlikely the household income
had changed significantly in 2009 because of the overall poor economic
condition in the country) in 2006 (Solomon Islands National Statistics
Office 2006), and competing priorities of HCC.
Another source of revenue for HCC is ODA from donor partners (e.g.
Australia, New Zealand and Japan). HCC had been a recipient of a
number of ODA in the past decades. ODAs are tied to specific projects,
and stringently monitored by donors. The following example highlights
the

significance

of ODA

to HCC.

The

Commonwealth Local

Government Forum (CLGF) Pacific Office is presently implementing an
institutional capacity building project at HCC (Onwuegbuzie et al. 2009).
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Of the five project objectives, one was aimed at improving the quality
and delivery of essential services including refuse collection and
disposal in Honiara. The new solid waste collection equipment
(compactors, skip-bin loader and loader) referred to in section 4.3.1 was
acquired through the above project. This project also secured the
services of professionals to work with local HCC officials on key areas
such as Corporate Services and Finance Management, and HCC-WD.
Households under the HCC Refuse Disposal By-Laws (1967) were
supposed to pay $US0.58 per receptacle per annum, however, in
practice, these fees are not paid to HCC. Only commercial enterprises
which produce trade wastes (the above legislation defined trade refuse
as refuse and waste products from shops, gardens, markets, clubs,
warehouses, hotels, restaurants, bars, factories, workshops and other
business and trade premises, and includes builder‘s wastes) pay for the
collection of their wastes by HCC, $US2.9 for one 200L drum and
$US2.3 for each additional drum per collection. The assumption here is
that the households indirectly pay for HCC services through basic rates
and income taxes of their working members. Even at the Ranadi landfill,
no gate fees are charged to individuals and private companies who
dispose wastes themselves.
4.3.3. Impacts of paradigms embedded in SWS legislations
Table 6 summarises goals and roles articulated by 18 ‗government‘
stakeholders (refer to Table 5) when asked about their organisational
goals and roles in SWM in Honiara. An inspection of articulated goals
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and roles revealed their close resemblance to the objectives of the key
national or local government legislation, which mandated their
respective organisations to work on SWM. As such, MEMC-ECD
officers circumscribed their goals and roles within the ambit of the
Environment Act (1998). On the other hand, officers from HCC-WD,
HCC-EHD and MHMS-EHD articulated their roles and goals in line with
the Environmental Health Act 1980 (Cap.99) and HCC‘s by-laws on
litter and refuse disposal. This demonstrated the influence of legislation
on SWM practice at the policy and operational levels. Moreover, it
implied that without legislative changes, government agencies would be
resistant to suggestions to vary their roles in SWM.
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Table 6. Legislations and the goals and roles of stakeholders
Stakeholder

Synthesis of Goals and Roles articulated by
stakeholders

Objectives of Key Legislation

MHMS-EHD

Provide expert advice on the development and
implementation of environmental health policies
covering waste management.

Environmental Health Act 1980 (Cap.99)

Keep the general environment free of rubbish
and reduce its health implications.

Reduce breeding spots for mosquitoes arising from refuse.
Restriction of refuse to be deposited in watercourses in urban
sanitary districts.
Restrictions on depositing refuse on beach or foreshore
Stipulate authorities (e.g. HCC) to maintain cleanliness and prevent
nuisances.
Prohibition of nuisances (solid waste categorised as a nuisance).

MEMC-ECD

Promote recycling and reusing materials

Environment Act 1998

Pollution control.

To prevent, control and monitor pollution;

Comply
and
implement
regional
and
international conventions and obligations
relating to the environment including solid
wastes.

To reduce risks to human health and prevent the degradation of the
environment by all practical means, including the following:

Develop, establish and administer systems of
prevention and control of solid wastes pollution.
Public advocacy for
management practices.
Coordination
programs.

and

proper

monitoring

Regulating the discharge of pollutants to the air, water or land;
Regulating the transport, collection, treatment, storage and
disposal of wastes;

solid

waste

Promoting recycling, re-use and recovery of materials in an
economically viable manner; and

of

waste

To comply with and give effect to regional and international
conventions and obligations relating to the environment.

Assist develop legislation and policies for solid
waste management.

101

HCC-EHD

HCC-WD

Monitoring of HCC SWM services, and
advocacy for proper solid waste management
practices.
Plan and conduct the operations of SWM
system in Honiara (collection and disposal of
solid wastes).

Environmental Health Act 1980 (Cap. 99)
<see row 1 of this table>
Honiara Refuse Disposal By-Laws 1967
To regulate the size and proper use of refuse receptacles.
Enforce collection of trade wastes.
Regulate engagement of private waste collectors.
Regulate disposal of refuse (private and public).
Control the disturbance of refuse at Ranadi landfill.
Honiara Litter By-Laws 1994.
Prohibit littering in public places.
Stipulates owners/occupiers of premises to keep their surrounding
clean.

102

In addition to goals and roles of respective organisations; stakeholders
interviewed were asked of their personal opinion about the key
problems and outcomes of SWM. The purpose was to gain insights at
the personal level of what officials perceive as key problems and
outcomes of SWM, and subsequently illuminate their personal
paradigms for SWM. Table 7 summarises, the responses from officials
and organised according to the ‗home agency‘ of stakeholders
interviewed.
MHMS-EHD, HCC-EHD and HCC-WD officers highlighted disease
prevention, over economic implications of increasing solid wastes and
pollution imperatives of solid wastes. This was expected because
environmental health officials populated this class of stakeholders.
Apart from the disease prevention outcome, the other outcomes could
not be directly linked with legislations and by-laws used by these
divisions as basis for their involvement in solid waste management.
Further probing through one-to-one discussions with officials revealed
that their formal training and work experience had given them grounding
on the non-human health benefits of proper solid waste management.
However, because of the skewed focus of their ‗parent‘ legislation on
human health aspects of solid waste management, its economic and
environmental outcomes have become secondary concerns to them.
The foregoing illustrated the considerable influence of legislations on
how officials problematise and rationalise SWM.
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The centrality of public health concerns to SWM is undoubtedly
important. However, it has been observed to narrow the focus of solid
waste managers in Honiara. For example, during a public meeting
aimed at increasing the participation of households in the waste
collection service attended by the author, HCC officials encouraged
households to burn and bury their wastes should the collection service
fails for a prolonged period. From a public health perspective, burning
wastes is a reasonable disinfection method. However, by advocating
the burning of wastes they also encourage the burning of plastics which
are ubiquitous and can generate dioxins and furans when burned under
low temperatures

(UNEP

2002).

In

addition,

encouraging

the

households to bury and burn wastes at the household level may in the
end counter their original intention of getting more households to
participate in the waste collection service.
Moreover such myopic outlooks are often given rise to and legitimised
by laws. For example, Honiara Refuse Disposal By-Laws (1967) has a
provision for backyard dumping provided the waste is hygienically
disposed without nuisance and approval for such action is granted by
HCC. Given the local context of Honiara, burning and burying of wastes
seemed to be the only affordable and hygienic processes of disposal at
the household level.
The above situation attests to paradigm incommensurability from a
Kunhian perspective. Nevertheless, it is not difficult to reconcile the
objectives of public health and environmental protection in this particular
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case. For example, the advice could have been revised to encourage
households to segregate plastics and set them aside for collection when
the service resumes, bury putrescible wastes (e.g. food wastes) and set
aside other organics for mulching and composting. Consequently,
paradigm incommensurability is not a major issue with the public health
and environmental paradigms of SWM.
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Table 7. Influence of legislation on outcomes and key problems
Stakeholder

‗Parent‘ Legislation

Outcomes

Key Problems

Environmental
Health Act 1980
(Cap.99)

Reduction of disease vectors.

Indifferent public attitudes and behaviours towards
wastes.

(educational
background)
MHMS-EHD
(Tertiary
graduates
in
environmental
health science)
MEMC-ECD
(Tertiary
graduates
in
environmental
and
pure
Sciences)

Reduction of the economic costs of coping with
increasing levels of wastes.
Reduce pollution of the environment.

Limited technical
strength.

capacity

and

weak

institutional

Out-of-date legislation.
Environment
1998

Act

Towards sustainability (solid waste management
impinges on the environment, society and the
economy of Honiara and the Solomon Islands).
Reduction of disease vectors.
Reduced economic costs
increasing levels of wastes.

of

coping

Indifferent public attitudes and behaviours towards
wastes.
Lack of enforcement of legislation and implementation
of relevant policies.

with

Poor coordination between government and the private
sector.

Reduce the amount of wastes in the Solomon
Islands.

Lack of information on the quantity and character of
solid wastes.

The state of solid waste management is an
indicator of environmental management.

Lack of proper planning for the collection and disposal
of solid wastes.

Reduce pollution of the environment.

Lack of technical skills in solid waste management.
Lack of proper infrastructure and equipment.

HCC-EHD

HCC-WD

Environmental
Health Act 1980
(Cap.99)

Reduction of disease vectors.

Honiara
Disposal
1967

Reduce pollution of the environment.

Refuse
By-Laws

Honiara Litter
Laws 1994

By-

Reduced economic costs
increasing levels of wastes.

Lack of resources.
of

coping

with

Indifferent public attitudes.
Lack of political
management.

will

to

do

sustainable

waste

Lack of research and development of solid waste
management in the Solomon Islands.
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Recyclers

Customs & Excise
Act
(Cap.
121),
Agriculture
Quarantine
Act
(Cap. 34)

Majority of recyclables with economic value
exported.

Placement of foreign objects other than the secondary
materials of value by waste pickers.

Enhanced local and international trading of
recyclables.

Volume of recyclables insufficient for local reprocessing.

Profit
NB:
HCC‘s by-laws are presently under review to have more deterrent penalties.
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According to government officials interviewed, SWM is important for the
beneficial outcomes it accrues to society (e.g. reduction of disease
vectors); the management of negative impacts of wastes (e.g. pollution
and degradation of the natural environment) and the recognition of
SWM as a development issue. The outcomes are obviously connected
to each other. For example, the proper management of solid wastes can
reduce their negative impacts and subsequently increase the chances
of realizing the beneficial outcomes of implementing SWM programs,
and raise the profile of proper SWM as being crucial to the development
of the Solomon Islands.
The most reoccurring problems articulated by government stakeholders
(HCC-EHD, HCC-WD, MEMC-ECD and MHMS-EHD) are as follow: (a)
indifferent public attitude, (b) lack of resources and (b) limited technical
capacity (skills and technology) for SWM. Of these problems, all 18
government stakeholders interviewed identified indifferent public
attitudes to be more troublesome than the other two problems. Whether
or not this was an artefact of their bias as SWM service providers could
not be ascertained, but observations made by the author on the state of
littering in Honiara suggested that the officials‘ perspective was not farfetched.
Moreover the key problems articulated by government stakeholders
revealed their affinity with SWS. Clearly, the government stakeholders
were not aware of the broader linkages the MS and CS have on the
type and amount of wastes they manage in the SWS. More so, even if
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some of them were aware of such linkages, they did not consider them
as being important to SWM. Evidently, the current poor state of SWM in
Honiara is reinforced by such myopic rationalisation.
On the other hand, the two recyclers highlighted the challenges of
maintaining the quality of recyclables sold to them by scavengers and
itinerant waste pickers (see section 6.5.2 for a discussion on the role
and importance of these particular stakeholders in recycling). Evidently,
the recyclers‘ involvement in the SWS through recycling was strongly
influenced by profit, which was expected of any private enterprise. Yet
again, this observation demonstrated one of the challenges of
depending entirely on the private sector for material recovery: that is, in
the absence of reasonable economic gain (profit), not all types of
recyclable materials would be recycled. A case in point is paper which is
not recycled because of its poor profit margin.
4.3.3.1. Policy versus Operational Perspectives
Perspectives of government agencies (local and national) involved or
associated with SWM in Honiara were also analysed with respect to the
foci of the SWM activities and scope of influence to explore the tensions
and synergies between them. Figure 7 outlines a model used for this
particular analysis. On axis 1, the foci of activities undertaken by
government agencies can be located between over-arching policy
frameworks and operational aspects of SWM. Towards the overarching
policy frameworks‘ node, government agencies tend to focus their
activities primarily on SWM policy formulation and coordination. On the
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opposite node, agencies are primarily concerned with the operational
aspects of SWM: planning and implementation of activities such as
collection and disposal of solid wastes. Axis 2 concerns the scope of
influence each government agency has with respect to political and
administrative jurisdictions. Political jurisdiction in this context refers to
the political level (local, provincial and national government) in which a
government agency predominantly operates from within; whereas
administrative jurisdiction refers to the influence (manpower, finance,
legislation and policy) across political levels a government agency might
have. The nodes of each axis are considered in this context as
extremes, however, there is a degree of fluidity in terms of the positions
government agencies can assume with respect to Figure 7 in their dayto-day operations. An inspection of Figure 7 shows that none of the
current stakeholders of SWM in Honiara has an overall policy focus with
a local scope of influence, indicating poor governance of SWM at the
local level and a gap requiring urgent attention.

1. FOCUS OF ACTIVITIES
Overarching SWM Policy
Frameworks
MHMS-EHD and
MEMC-ECD

2. SCOPE OF
INFLUENCE
National

Local
HCC-EHD and
HCC-WD
Recycling
Industry

Households

Operational aspects of
SWM

Figure 7. A Scheme to analyse key stakeholders involved in SWM
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Representatives from the MECM-ECD and MHMS-EHD articulated their
mandates to have more national policy setting and coordination foci with
national acts of the parliament providing impetuses for their involvement
and association with SWM. For example, officers from MEMC-ECD
referred to the Environment Act 1998 and similarly MHMS-EHD officers
referred to the Environmental Health Act 1980 (Cap.99) as basis of their
mandates. In terms of their scope of influence, MHMS-EHD tends to
have a comparative advantage over MEMC-ECD because of the
secondment of environmental health officers to HCC and provincial
governments. Consequently, there is a flow of resources and physical
connection across political and administrative jurisdictions. On the other
hand, MEMC-ECD does not have seconded officers and therefore have
limited

direct

administrative

linkage

across

different

political

jurisdictions. However, MEMC-ECD was aware of this gap and was
observed to have attempted to bridge this gap by involving HCC,
MHMS-EHD and other stakeholders through the development of the
NSWMS. Nevertheless, at present it does not have the same level of
influence as MHMS-EHD on SWM across political and administrative
jurisdictions on day-to-day basis. Overall, both ministerial divisions are
best placed on the top right quadrant of Figure 7.
As divisions of a local government, the mandates of HCC-EHD and
HCC-WD were limited to Honiara city and therefore could be placed
within the bottom left-hand quadrant of Figure 7. These two local
government divisions are involved on daily basis with operational
aspects of SWM. In reinforcing the administrative linkage between
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HCC-EHD and MHMS-EHD, officers from the former agency stated that
they use the Environmental Health Act 1980 (Cap.99) as basis for their
activities in SWM in addition to HCC legislations.
Given the location of each agency in Figure 7, a degree of tension was
discernable from observations carried out by the author and one-to-one
discussions with representatives from all government agencies. The
tension was observed to occur between stakeholders firstly on the
operations versus policy dimension and secondly on the environmental
management versus public health dimension. The fragmentation and
tension along the operation versus policy dimension and environmental
management versus public health were both anticipated because of the
institutional arrangements and institutionalisation of the public health
and

environmental

protection

paradigms.

Nevertheless,

all

representatives interviewed were aware of their common responsibilities
in SWM.
4.3.3.2. Collaboration amongst Government Agencies
All government agencies interviewed stated that they collaborate with
each other on SWM activities such as the development of the NSWMS.
HCC-EHD and HCC-WD were involved in its development although
MEMC-ECD

maintained

oversight

over

its

development.

The

collaboration on SWM seemed to be recent and ‗ceremonial‘ in nature
as aptly put across by one senior officer interviewed: ―the first
collaboration recently is in the development of the NSWMS… the lack of
concrete support in terms of resources… is an issue with these
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organizations‖. In depth collaboration beyond the development of policy
documents, project proposal development and joint celebration of the
world environment day to joint programming of SWM activities amongst
the key stakeholders was apparently lacking. Some stakeholders
attributed the lack of joint programming of activities to (a) limited
consultation and communication amongst agencies (b) lack of funds for
joint programmes, and (c) lack of interest on the part of persons in
positions of authority.
Moreover, there was a lack of evidence of the re-allocation of resources
(e.g. technical manpower and finances) across agencies for the joint
implementation of work programs such as those prescribed in the
NSWMS. In support of the above observation, more than six months
after the launching of the NSWMS, there was little evidence to suggest
that the implementation of key priority issues identified in the NSWMS
had started. Nevertheless, there was optimism amongst government
stakeholders interviewed that the NSWMS and its process of
development were essential steps in their endeavour to consolidate
SWM in the Solomon Islands and cultivate cross-agency collaboration
to tackle SWM issues holistically. A possible way forward is to have a
separate agency for SWM as it is in Western Australia; however, this
option will have to be carefully considered given the lack of resources
and current legislative framework for SWM in Honiara and at the
national level.
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4.4. An Evaluation of Stakeholders’ Performance
The existing SWM system in Honiara is a consequence of a number of
legislations enacted by the national parliament of Solomon Islands and
the political wing of HCC. This section focuses on the evaluation of the
extent to which intended objectives and functions of legislations
governing SWM operations (collection and disposal of wastes) have
been fulfilled by key stakeholders. Table 8 summarises results of
evaluation conducted by the author.

114

Table 8. Evaluation of key stakeholders‘ legislated obligations
Legislation/Policy

Objectives
(Functions) relevant
to SWM

Key
Implementer/s

Indicator/s

Evaluation

Honiara
(1999)

(Refuse
collection
and street cleaning)

HCC

Coverage
of
HCC
household
collection
service and extent of
littering on streets

HCC collection service covers about 45% of the
households, and littering is rife in Honiara. These
indicated that although HCC has in place measures
for refuse collection and street cleaning, it has not
been quite successful in addressing this particular
function.

(Refuse disposal)

HCC

Ranadi Landfill

The existence of Ranadi landfill is a partial fulfilment of
this function; however, the lack of onsite management
(e.g. lack of compaction and daily coverage of wastes)
is a serious concern. Consequently, this is another
function that has not been effectively implemented.

To regulate the size
and proper use of
refuse receptacles

HCC

Types
of
refuse
receptacles used in
Honiara

The Refuse disposal by-law prescribes the use of
3
0.028m covered and watertight containers as waste
receptacles. However, it has been observed that
households and business houses are using 200L exfuel drums, plastic bags and raised platforms as waste
receptacles. Consequently, this objective has not been
addressed properly.

Enforce collection
of trade wastes

Commercial
Entities

Number of commercial
entities paying fees for
collection
of
trade
wastes

Not all commercial entities in Honiara participate in
HCC‘s waste collection service; some of them dispose
their own wastes, whereas some place their wastes
into bins placed by HCC on streets for the public to
use. As such, one can say that HCC was partially
successful in addressing this objective.

Regulate
engagement
private
collectors

HCC

The extent to which
contracts with private
waste collectors are
monitored

HCC conducts refuse checks on monthly basis before
each waste contractor is paid a lump sum of US$759.
The payment is made upon HCC‘s satisfaction that all
household wastes have been collected. However,

Honiara
Disposal
(1967)

City

Act

Refuse
By-Laws

of
waste

Households
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contractors are not checked on weekly basis;
moreover, it was observed that some contractors
failed to collect wastes from their designated zones for
more than 4 weeks. Furthermore, 70% of the 80
households surveyed in this study indicated that they
were not satisfied with the HCC collection service.
Consequently, this objective had been partially
fulfilled.

Honiara Litter ByLaws (1994)

Regulate disposal of
refuse (private and
public)

HCC

Extent
of
illegal
diversion of household
wastes

About 60% of the 80 households surveyed indicated
that they discharge more than 50% of their weekly
wastes through other means beside HCC collection
service (see Table 17). Therefore, illegal diversion is
rife in Honiara and this was also reflected by the
presence of solid wastes in coastal areas and drains
in Honiara.

Control
the
disturbance
of
refuse at Ranadi
landfill

HCC

Existence of a fence,
and
monitoring
of
scavengers

Presently, the Ranadi landfill has a perimeter fence;
however, prior to 2009, it lacked one. Scavengers are
present on the landfill throughout the week. There
seems to be no control of their activities apart from
landfill workers ensuring that the scavengers do not
tamper with spoilt food and wastes from the national
referral hospital. Yet again another partially fulfilled
objective.

Prohibit littering in
public places

HCC

Extent
of
littering
(Community Index)

Littering in Honiara is a serious matter. Littering is
extensive and HCC has not processed any court case
based on alleged violation of the litter by-laws.
Consequently, HCC and the public of Honiara have
failed in addressing this objective.

Stipulates occupiers
of premises to keep
their
surrounding
clean

Honiara Public

NB:
Nuisance: According to the Environmental Health Act, a nuisance means anything which injures or is likely to injure health, and which admits of a remedy
either by the individual whose act or omission causes the nuisance or by the local authority
Honiara Refuse Disposal and Litter By-Laws: The objectives given in the table are based on the author‘s interpretations of the texts of the by-laws.

116

Table 8 reveal that HCC and other stakeholders have not been
successful in fulfilling functions and objectives of relevant legislations.
To HCC‘s credit, it has attempted to fulfil all objectives and functions
stipulated by relevant legislations. Benchmarks for these legislations
need to be developed to facilitate monitoring and evaluation of HCC
programmes. To this end, the indicators used in Table 8 could be used
as base indicators.
The above results also raises the issue of whether it is worthwhile or not
to review these legislations without extending the scope of SWM to CS
and MS. HCC by-laws are presently under review but discussions with
HCC officials revealed that the focus of reviews was on increasing
penalties associated with these legislations. Clearly, HCC considered it
out of their mandate to work within MS and CS. As such, any effort to
bring into focus policy and management interventions based on MS and
CS will have to overcome the above barrier first.
4.5. Summary
The systems framework of analysis brings to bear the mobility of
stakeholders and materials. The mobility of materials is self-evident;
however, the mobility of stakeholders is more subtle. For example, a
Honiara resident who supplements his or her food supply from his own
backyard garden is in both MS (by availing food for consumption) and
CS (through the act of food preparation and consumption); however, by
disposing off-cuts and spoilt produce in the waste bin for HCC to collect
transposes him or her to the SWS. The temporal and dynamic nature of
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materials (wastes) and stakeholders contrasts with the exclusive nature
of relevant legislation. For example, overseas imports are legislated by
trade legislations. Once the goods are in the country a different set of
legislation becomes relevant to the goods as they move into the other
sub-systems. Current legislations covering SWM in Honiara pertain
mainly to the SWS.
Another issue made evident by the framework is the intricate
connectivity between the sub-systems (in terms of material and
stakeholders), which trivialises the usual approach taken by solid waste
managers in Honiara to apply stand-alone SWM interventions with no
regard to the CS and MS. Inherent in the transformation of materials
(non-wasteswastes) is the issue of ownership. Ownership in the MS
and CS seems clear because materials in these sub-systems possess
P, U and V; however, wastes (materials) in the SWS seems to be
‗orphans‘, although by practice, HCC takes responsibility for all waste
disposed to the SWS.
HCC‘s success in improving SWM in Honiara in the past 3 years was
done against decades of neglect and insufficient flows of resources for
SWM. However, improvements seen so far are still at risk of being
discontinued when external funds from ODA stops and HCC fails to
continue the current momentum. Moreover, SWM in Honiara is still
riddled with inefficiencies and set-backs to the extent that objectives
and functions stipulated by relevant legislations have not been
addressed adequately. Overall, the state of SWM in Honiara calls for a
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lot more drastic improvements. Based on the systems framework, it is
imperative to account for the costs of SWM when materials are in the
MS and CS. This might entail the application of economic measures
such as advance disposal fees for wastes which cannot be assigned
new PUV such as product wastes (derived from imported goods) and
redeemable deposits on the sale of goods and equipment with
recyclable components such as such as beverages canned in
aluminium and equipment with brass and copper components.
The public health and environmental protection paradigms are
embedded in two different sets of legislations concerning solid waste
management, and have been institutionalised by government agencies.
A visible outcome of the above situation is fragmentation along policy
versus operational dimension, and public health versus environmental
protection

dimensions.

Fragmentation

along

the

policy

versus

operational dimension is not as divisive as fragmentation along public
health versus environmental protection dimension because the former is
a norm in any government setting. However, fragmentation at the
paradigm level transcends the divide between policy and operation
because of its effects on problematisation and rationalisation SWM, and
reinforcement by existing legislations.
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CHAPTER 5: ADDRESSING CAPACITY GAPS IN HONIARA
Various capacity gaps including resources (e.g. finance and equipment)
and technical expertise in various aspects of SWM were noted during
the field study. Of particular note and relevance to this study were the
lack of in-house expertise to conduct solid waste audits, and limited
know-how to innovate SWM advocacy. Consequently, a process was
designed to enhance the capacity of local officials to conduct solid
waste audits, and similarly a model of advocacy was designed. These
interventions were field tested through the conduct of a waste audit
training and participation of trained officials in the household and HCM
waste audits (carried out in this study). In addition, the advocacy model
was used by HCC to encourage the participation of a ‗problematic‘ (this
housing estate rarely participate in HCC‘s waste collection service and
illegal dumping at the coast was a popular disposal practice) housing
estate in its weekly waste collection service.
5. 1. Capacity building for solid waste audits
A solid waste audit is a systematic and quantitative approach to
determine the composition of a waste stream, and estimate the
amounts of wastes generated from a particular location or activity. The
resultant data and information are pertinent for solid waste management
planning purposes including the design of waste facilities (e.g. landfills
& collection systems), acquisition of equipment, and the design and
evaluation of legislative and policy interventions such as organic
wastes‘ diversion targets and recycling targets (Burnley et al. 2007;
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Chung and Poon 2001). It has been observed that a lot of waste
management agencies in both developing and developed countries
seldom have up-to-date and comprehensive waste composition and
generation data sets (Beigl et al. 2008; Burnley 2007; Chung and Poon
2001; Diaz et al. 2005). A variety of factors underpin the above
observation and these include inattention to this aspect of waste
management, lack of funds and limited expertise to conduct solid waste
audits.
Within the context of HCC, the lack of up-to-date data and information
about the composition of the waste stream and their rates of generation
in Honiara are manifestations of the limited in-house technical capacity
to conduct solid waste audits. The MEMC is the national ministry
responsible for the coordination of solid waste management legislation
and policy yet it also lacked capacity to conduct waste audits.
Consequently, the officials have not done any solid waste audits in the
past ten years. The most recent waste audit for Honiara was conducted
ten years ago by consultants

(Sinclair-Knight-Merz 2000). An

opportunity to address these capacity and data gaps came through the
field-based studies of this study. In the following sections, the process
developed and applied to raise the capacity of local and national
government officials (hereinafter referred to as officials) to plan and
conduct solid waste audits are discussed.
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5.1.1. Rationale of a capacity building process
Previous efforts to raise the capacity of national and local government
officials to conduct solid waste audits were based on workshops where
solid waste auditing was covered as one of the topics within a larger
program covering other areas of solid waste management. Such efforts
included training workshops conducted by WHO (Hoo et al. 1996),
SPREP and JICA in the past two decades (SPREP. 2006). More often
than not, such training workshops rarely take participants through actual
waste audit exercises. Therefore, officers who attended such trainings
were not confident to carry out audits. The consequences of the above
factors were the inherent capacity gaps to conduct waste audits and the
lack of up-to-date data and information about waste composition and
generation rates for planning purposes. The above situation warranted
the need to design and test a process to raise the capacity of officials in
the Solomon Islands to conduct solid waste audits.
5.1.2. The Process
The overall objective of the process was to enable officials become
competent to conduct solid waste audits, and to analyse and interpret
data and information for planning purposes. Figure 8 summarises the
process utilised in this work; although the steps are depicted as being
distinct, the steps were more recursive than being sequential.
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1. Situation Analysis

2. Capacity Gaps
Characterisation

4. Training Activities

3. Design of Skills
Development
Programme

5. Evaluation of
Participants‘ Skills
Uptake

Figure 8. Schematic of Capacity Building Process
5.1.2.1. Situation Analysis
The objectives of this step were the rapid assessment of the officials‘
capacity to conduct waste audits, and identification of the key features
of solid waste management relevant for solid waste auditing. The
following questions underpinned the situation analysis:


Did officials have prior theoretical and/or practical exposure to
solid waste auditing?



What did the officials know about the nature of solid waste
generation in Honiara households and HCM (sites to be
audited)?



How should the audits be carried out given the objectives of the
audits, and resources and time available to implement the
audits?

Based on discussions with officials held over a two weeks period, it
became clear that HCC-EHD and MEMC-ECD lacked in-house capacity
to carry out solid waste audits. Moreover, the senior officials who
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attended previous solid waste training offered by SPREP, WHO and
JICA were not confident to conduct solid waste audits.
Household waste collection was organised through ten zones of nearly
equal populations. Ten contractors collected wastes on behalf of HCC.
Figure 9 shows typical waste bins (200L ex-fuel drums, plastic bags and
raised platforms) at the household level. On the other hand, wastes
generated at HCM were scattered all over the market compound, and
are collected for disposal by HCC at the end of each day. Figure 10
illustrates the waste situation at the market. For households, a weightvolume method (Tchobanoglous et al. 1993) similar to one employed by
Sinclair-Knight-Merz (2000) to conduct a household waste audit in
Honiara was considered appropriate. For the market, a suitable
methodology had to be designed to guide audits (see section 3.1.8.2.1).

Figure 9. Typical Solid Waste Receptacles
One key lesson learnt during the situation analysis step was that both
one-to-one and joint discussions between the author and the officials
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are crucial for obtaining views of concerned officials irrespective of their
position within each organisation. For example, during the first meetings
with junior officials within HCC–EHD and MEMC-ECD, all of them
indicated that capacity building in waste auditing was a need within their
organisations. On the other hand, during the joint consultative meeting,
which included senior officials and members of the private sector,
capacity building was not flagged out strongly during the discussions
mainly due to the domination of the discussion by the senior officials
and key stakeholders from the private sector.

Figure 10. Scattered Wastes at the HCM
5.1.2.2. Characterisation of Capacity Gaps
Following the situation analysis, the author consulted the officials again
to characterise their capacity gaps in solid waste auditing. The main
mode of consultation was through one-to-one discussions with the
officials. Three issues were identified as being characteristic of the
capacity gaps of the officials:
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Officials require one-to-one assistance to enable them grasp the
essentials of solid waste auditing. This was particularly needed
because of the diversity in SWM experience and prior exposure
to solid waste auditing.



Most officials neither have prior theoretical nor practical exposure
to solid waste auditing.



Some of them have cited waste auditing guidelines issued by the
SPREP and WHO for use in the Pacific Islands but are not
confident to apply the guidelines if asked to conduct a solid
waste audit.

The identification and characterisation of the officials‘ capacity gaps was
crucial for the next step, which was the designing of a skills
development program. Although, gaps characterisation often inform the
development and revision of large solid waste training workshops such
as the ones offered by SPREP, WHO and JICA, they seldom address
the individual needs of their trainees. The author was made aware of
this gap during the analysis of the situation analysis step as well in this
step.
5.1.2.3. Skills Development Program (SDP)
The SDP was designed based on the issues identified in the preceding
step. Consequently, it was clear that the SDP needs to have both
classroom and field components. A three-stage SDP starting with a
classroom component, followed by a field component and concluded
with a classroom component suited the needs of the officials.
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The classroom components were aimed firstly at introducing the officials
to solid waste auditing and its resource requirements; secondly, it was
aimed at consolidating the skills gained during the field component.
Thirdly, the second classroom component was aimed at getting the
officials to perform basic data analysis and to interpret data and
information.
The field component was aimed at transferring practical skills in
planning and carrying out solid waste audits. Five phases of solid waste
auditing were covered in the classroom and field components:
1) Preparing for waste audits:


Definition of the scope and aim of the waste audits.



Identification of the waste generation and site characteristics of
the location or process to be audited.



Selection of auditing methods (three audit methods were
described: load-count, weight-volume and material flow analysis).



Identification and commitment of resources for the audit.

2) Sampling


Based on the auditing methodology selected, a suitable sampling
protocol was designed and implemented.



In this particular work, the weight-volume method was applied in
the household waste audits. Samples were taken from truckloads
of wastes delivered to Ranadi landfill, classified, weighed and
replaced at designated points within the landfill.
127



The author in consultation with the officials developed a customdesigned space-based audit for the market. Waste samples were
taken from sections of the market floor with known areas and
waste coverage (visually estimated), classified, weighed and
replaced at designated points for collection by HCC.

3) Data Recording


The focus was on the recording of pertinent data and information,
which will be useful for the determination of the composition of
the waste stream, and estimation of waste generation and
disposal rates.



The significance of visual documentation of the process was
highlighted in the field and classroom components (photographs
and video recordings)

4) Data Analysis


Data analysis via simple calculations such as the percentage
contribution of each type of wastes to a waste stream and their
conversion to graphical format using Microsoft Excel.



Estimation of waste generation per household (person) or area
from the data obtained from the waste audits.



Officials were pointed to the differences in approaches of
estimating generation (disposal) rates based on the weightvolume technique and the space-based technique.

5) Data and Information Interpretation
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Based on the data and information generated and analysed in
the foregoing steps, officials were given practical scenarios and
asked how they could use the data and information to make
management decisions. For example, what would be the
appropriate size and number of skip-bins to be installed at HCM?
Based on the market waste audits, the total volume (loose) of
wastes generated at the market was 65 cubic metres per week
but was distributed unevenly over a week. Therefore, the total
volume of skip-bins required was 65 cubic metres. Officials were
also pointed to factors such as available space on the market,
ease of accessibility of vendors to the skip-bins, and intended
collection frequency, which are crucial to this particular scenario
before a decision is taken.

5.1.3. Training Activities
5.1.3.1. First Classroom Component
In this step, the focus was on the introduction of solid waste auditing
and the process in the author‘s fieldwork, in particular the components
involving solid waste audits. This classroom component was conducted
through a 1-day key stakeholder‘s seminar, where about 15 officials and
members of the recycling industry participated. The seminar began with
a presentation from the MEMC-ECD on the national solid waste
strategy of the Solomon Islands. The objective behind this presentation
was to update participants about the strategy and its implementation,
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and highlight from the national government‘s perspective on how it
intends to improve solid waste management in the Solomon Islands.
The author gave the second presentation, where the focus was on
introducing solid waste management, and articulating some of the key
features of solid waste management in the Solomon Islands. The key
features presented included policy and operational imperatives such as
legislative gaps, skewed focus of solid waste managers on the
collection and disposal of solid wastes, and perspectives of key
stakeholders on solid waste management in the Solomon Islands.
Following these two presentations, participants were given time to ask
specific questions about the presentation to each presenter and this
was followed by open discussions based on the two presentations.
The second presentation by the author was on the proposed methods
for auditing solid wastes generated from households in Honiara, and the
Honiara Market. The purpose of the presentation was firstly to introduce
various approaches used in solid waste auditing, and secondly to
introduce the auditing methods earmarked for the Honiara market and
household waste audits (local audits) and thirdly the types of resources
required. The presentations and ensuing discussions were also
intended to raise the awareness of officials about SWM issues in
Honiara and the Solomon Islands.
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Listed below are some key issues brought out during the discussions:


The difficulties and opportunities of assigning ‗new‘ purpose,
value and use to many wastes generated in the Solomon Islands.
The role of the recycling industry (for aluminium cans and
precious metals) in giving value to recyclables they collect was
highlighted as an opportunity to reduce the flow of recyclables to
the landfill and recover economic value from wastes. On the
other hand, it was also highlighted that recycling is limited in its
scope because of logistic difficulties and unfavourable legislation.



An improved solid waste management system for Honiara and
the Solomon Islands as a whole would require more resources,
however, under the present circumstances where there is little
collaboration amongst stakeholders and limited resources are
norms within HCC and the Solomon Islands, there is an urgent
need to rethink the level of resources allocated for solid waste
management.



Waste legislation in their present form lack deterrent power
because the fines are very low. Consequently, HCC officials
seldom prosecute persons contravening sections of relevant
waste legislation because they perceive the legal process
involved as an unproductive use of their time and effort.

5.1.3.2. Field Component
The field component was divided into two components, one for the
Honiara market and the other one for Honiara households. Twelve
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officials from HCC–EHD and MEMC-ECD attended the field component.
Because of work commitment, not all twelve could be present
throughout this component. However, each of these officials attended at
least one audit each of the Honiara market and Honiara households.
Details of the audit procedures utilised are presented in section
3.1.8.1.1. The field component started with audits of HCM and followed
by household waste audits one week later. The audits were kept closer
to enable the officials to compare and contrast the weight-volume and
space-based auditing methods.
Prior to the first audits of HCM and households, the author held
planning meetings with officials who would take part in the field
component, the foci of this planning meeting were the reiteration of the
audit methods, the five key aspects of solid waste auditing and the
personal safety aspects of solid waste auditing. The following personal
safety gears such as facemasks and rubber gloves (long) were made
available to all officials, during the waste audits. On the field, officials
played active roles in collecting, characterising and weighing the
samples from each section of the market and households.
After the first audits, the author reduced his involvement in the planning
and implementation of the audits but continued to oversee the
processes to ensure that all aspects of the field based audits are
addressed by the officials. This ‗hands-in and hands-off‘ mentoring
approach suits the local culture, where ‗trainees‘ are often shy to take
an active role in such practical training when a person of authority (in
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this case the author) is present on site. The officials were encouraged to
ask questions and make suggestions on how to improve the audit
methods. Based on the author‘s observations and evaluations on site,
officials by the second day of each audit showed confidence in
conducting the audit. These observations were confirmed later when
officials completed the evaluation form.
5.1.4.1. Second Classroom Component
This component was aimed at consolidating the practical skills gained
during the field component by way of revisiting key aspects of solid
waste auditing and linking them to the steps carried out in the field.
Secondly, it was also aimed at getting the officials to perform data
analysis, and interpret the data and information gathered.
This component was started with a presentation by the author aimed at
collating all steps of the process and their outcomes with respect to the
5 phases of solid waste auditing. Nine officials attended this component.
Following this presentation, a group discussion was held on how
improvements could be made to the waste auditing methods applied
during the study. For example, the officials noted that one of the gaps of
this study especially the households audits was its lack of accounting
for probable seasonal variation in the amount of wastes generated
annually. In the ensuing discussion, the author pointed out to the
officials that they could address such gaps by conducting more waste
audits throughout the year. Furthermore, accounting for seasonal
variation was beyond the scope of the present study, and data obtained
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from a study conducted in Suva (Fiji) showed insignificant seasonal
variation in the annual amounts of wastes generated by households
(Yao 2008).
In the second part of the presentation, the focus was on getting officials
to analyse some of the data obtained during the waste audits. Emphasis
was placed on calculating the specific weight per square metre of the
market and weight per cubic metre of wastes (households), and using
these indices to estimate the weights and volumes of wastes generated
at HCM and at household level. This was followed by the determination
of the percentage contribution by various categories of wastes
generated at the market and by households. Officials were also asked
to estimate the amount of wastes generated per person per day in the
market and households. For this latter calculation, officials were pointed
to key issues such as the importance of having a reasonable sampling
design (Tchobanoglous et al. 1993), and population data (e.g. the
number of market vendors and persons per household).
Officials performed the above calculations in three groups of three,
firstly on their own and jointly in their mini-groups by way of group
discussion. The purpose of getting the officials discuss their calculations
in a group was for them to peer mentor each other without direct
intervention by the author. Following the mini-group discussions, the full
group including the author went through questions for which there were
no consensus on the answers.
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To assist officials use the data and information gathered and value their
importance for planning purposes, planning scenarios were posed to
them to analyse and propose solutions. Such scenarios included what
would be the appropriate volumes of skip bins for the Honiara market,
and what percentages of the household wastes could be recycled or
reused at home. As evident from the foregoing descriptions, the ultimate
objective was for the officials to be competent in performing relevant
calculations and interpret the data and information gathered from the
waste audits.
5.1.4. Evaluation of Participants’ Skills Uptake
The process of evaluation was undertaken onsite during the classroom
and field components, and at the conclusion of all the training activities.
The onsite evaluation was done informally through focussed questions
posed by the author to the officials and vice-versa through questions
raised by officials. The author used the five key aspects of waste
auditing as a framework to guide questions posed to the officials. The
progressive reduction in the author‘s involvement in the planning and
implementation of waste audits was based on these onsite evaluations.
The dotted reverse connector between steps 4 and 5 (Figure 8)
indicated the feedback of onsite evaluation into the capacity building
activities.
In addition to onsite evaluation of key waste auditing skills uptake by
officials, an evaluation questionnaire was distributed to the officials to
complete after the second classroom component. Eight out of the nine
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officials who attended the second classroom component handed in their
completed questionnaires and the results are tabulated below.
Table 9. Officials‘ evaluation assessment of the process
Outlook

Option

Score

Usefulness of their participation in the capacity
building training activities

Very Useful

8/8

Useful
Not Useful

Learnt new skills on waste auditing (on all 5
key aspects of waste auditing)

Yes

Officials‘ confidence to conduct solid waste
audits

Very Confident

3/8

Confident

5/8

8/8

No

Not Confident
Official state of preparedness to carry out
waste audits

Prepared

Officials‘ assessment of immediate benefits of
the capacity building activities to their
organisation

Yes

5/8

Not sure

1/8

No

2/8

Officials‘ assessment of the
knowledge on solid waste auditing

Very good

8/8

author‘s

8/8

Not Prepared

Good
Fair
Poor

Officials‘ assessment of the author‘s ability to
clarify waste auditing concepts

Very good

7/8

Good

1/8

Fair
Poor

Based on the results in Table 9, the officials‘ outlooks were clearly in
favour of the process, indicating that its objective to make officials
competent and confident to conduct waste audits, analyse and interpret
the data and information generated from waste audits has been
achieved.

More

specifically,

most

participants

said

that

their

participation in the capacity building activities has been useful to them
and their organisation; in addition, they all indicated to have learnt new
skills in waste auditing. Most of the officials were either confident or very
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confident to conduct solid waste audits following their participation in the
capacity building activities. The above results also indicated that the
training activities have been pitched at an appropriate level cognisant
with their lack thereof or limited prior theoretical and practical exposure
to solid waste auditing. In terms of the author‘s knowledge on solid
waste auditing and ability to clarify waste auditing concepts, the officials
were unanimous in giving favourable assessments of the author.
5.1.5. Summary
This section documents a successful process developed and used to
raise the capacity of local officials to plan and conduct solid waste
audits, and to analyse and interpret data and information gathered from
solid waste audits. The process was found particularly useful within the
context of the Solomon Islands officials because of its joint development
by the author and officials, and consideration of local waste
management planning needs. The process brought to bear the capacity
needs of the officials thus facilitating the design of relevant training
activities to address the identified needs. The process is flexible and
could be transferred with modifications (to suit the local context and
existing capacity needs) to other developing countries.
5.2. Innovating HCC’s Advocacy Programmes
One of the major roles of HCC-EHD with respect to SWM in Honiara is
to advocate for better SWM practices and adherence to HCC By-Laws
regarding wastes. The use of advocacy tools such as public talks, radio
programmes, newspaper advertisements, house-to-house visits and
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circulation of notices are the modes of advocacy taken by HCC. There
have not been any evaluation studies done to gauge the impact of past
advocacy programs. However, from the household survey carried out in
this study, 55% of the households surveyed disposed more than 50% of
their solid wastes outside of the HCC solid waste collection system.
This indicated that past advocacy programs for households to have
waste bins and to participate in the solid waste collection service have
not had much lasting impact. Nevertheless, advocacy tools are proven
instruments for changing behaviour (SPREP 2009), but perhaps low
literacy levels, poor history of waste collection, indifferent attitude of
households and lack of enforcement of appropriate legislations
encumbered the efficacy of HCC‘s advocacy programmes.
5.2.1. Context and Issue
HCC was particularly concerned with illegal disposal and the low
number of households participating in the HCC household waste
collection system. Both issues were partly evidenced by data and
information gained in this study, which were given as feedback to HCCEHD. Not wanting to repeat the fate of previous awareness raising
programmes, the author and HCC-EHD officials made a rapid
evaluation of their previous programme with a focus on the structure of
the programmes (the underlying idea in their awareness programmes).
The focus on the structure was motivated by the author‘s assumption
that the structure of the programme rather than the contents of the
messages were central to the short-lived impacts of their awareness
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raising programmes. Figure 11 outlines the structure of HCC‘s
advocacy programmes.

Inform (radio,
news paper,
meetings)

Households

Households
expected to Act

Figure 11. HCC Model of Advocacy
5.2.2. Revised Advocacy Model
Whereas the decisions taken at the household level are complex and
non-linear, the above model lacked feedback loops and it did not take
into account the natural tendency for impacts of advocacy programmes
to degenerate over time. Moreover, it considered the households as
willing recipients which is not entirely correct, and there was no
immediate role of enforcement. Additionally, the lack of evaluation of
previous programmes heightened the ineffectiveness of the above
model. Given the above short-comings of the linear model, a revised
model (Figure 12) was put forward by the author for HCC-EHD‘s
consideration.
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Appropriate Equipment
&
Adequate Service

Legislation

Unfavourable Behaviour

Advocacy

Favourable Behaviour (or
unchanged behaviour)

Evaluation
In the long term

Figure 12. Revised Advocacy Model
The distinguishing features of this model to the HCC model are its nonlinearity, the connection of advocacy to provision (facilitation) of
equipment and service (e.g. waste collection), enforcement of
legislation and evaluation of advocacy programmes. The incorporation
of feedback loops into the model was intended to help HCC-EHD
officers design advocacy programmes that take into consideration the
wider context of ‗attitude problems‘ and ‗routes‘ to resolving recalcitrant
attitudes. For example, HCC-EHD officials candidly mentioned that they
had not prosecuted any person for breaching HCC‘s waste regulations.
The main reason given for the non-prosecution of offenders was the
non-deterrent fines, which did not match the efforts officers have to put
into taking cases to court. However, the author pointed out to them that
by succumbing to the above perception, they inadvertently suppressed
an opportunity to enforce and maintain the impacts of their advocacy
programmes.
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In addition, HCC needs to improve its collection service and avail bins
for households to purchase. In other words, advocacy programmes
must be supported by appropriate level of service and equipment in
order to sustain the intended impacts of advocacy programmes.
Evaluation of advocacy programmes is self-evident and must be carried
out.
5.2.3. Application of Revised Advocacy Model
An opportunity to apply the revised advocacy model came through one
of HCC-EHD programme to reduce illegal disposal and increase
participation in the HCC waste collection service in one of the local
housing estates in central Honiara in late December 2009. This
particular housing estate was accessible by HCC waste collection
trucks and situated along the main highway in Honiara, and within 100
metres from the coastline. The advocacy programme was agreed to be
taken to the housing estate through community meetings for which
public notices were put out a week before the first meeting.
In planning the advocacy programme (the author was not present in the
planning meeting), HCC-ECD officers were guided by the revised model
of advocacy. Firstly, they consulted their counter-parts in HCC-WD to
ensure that this particular housing estate was provided with the weekly
collection service, and placed an order for rejected fuel drums (200L) to
be converted to waste bins. These drums were refurbished by HCC
workers prior to the first meeting. The above efforts were guided by the
model‘s insistence on availing appropriate equipment (200L drums) and
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ensuring that an appropriate level of service was in place. Secondly,
HCC waste regulations were included in the programme, especially the
revision of the HCC refuse disposal and litter By-Laws, and the new 7
metre By-Law (section 5 of Honiara By-Laws 1994 also had a subclause on litter within seven meters of any premises) which were
expected to be ready for implementation within the next six months.
More importantly, all households in the housing estate were going to be
served with a legal notice in accordance with HCC refuse disposal bylaw to have proper waste bins after the first meeting.
Seven HCC officials, 25 representatives of households and the author
were present in the first meeting. In this meeting, the author was an
observer and did not make substantive contributions to the discussions.
In addition, about a dozen waste bins were availed at the meeting
venue for households to purchase at a subsidised price of $US3. The
following section summarised the issues arising from the application of
the model as observed by the author in the first meeting.
5.2.3.1. Issues arising from the first meeting
Legislation
The discussion here centred on enforcement of legislation versus the
advocacy approach promoted by HCC‘s public health and health
promotion divisions. One of the community leaders contended that the
lack of enforcement of relevant waste legislation is the main reason for
the indifferent public attitude towards waste and in particular, the
indifference shown by residents through their illegal dumping practices
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(near the coast), lack of bins and participation in the solid wastes
collection service provided by HCC. On the other hand, the HCC official
in charge of the public health division articulated the importance of both
advocacy and enforcement of legislation as being crucial to bring about
changes in behaviour.
Individual versus Community
The residents recognised that waste generation centres on the habits
and behaviours of individuals and families, however, its management
required cooperative efforts between families. HCC mentioned the 7
metre by-law (will be enacted soon) as a model piece of legislation
aimed at getting families to be responsible for cleaning (free of solid
wastes and grass kept at a reasonable level) 7 metres out of their home
boundaries. This legislation will formally seek cooperation amongst
residents within neighbourhoods in Honiara because 7 metres out of
home boundaries will normally overlap in most neighbourhoods. Such
legislation will also require some form of organisation at the local level
to ensure its ultimate implementation. In line with the point of making
communities work together, HCC and the national ministry of works
sub-contract youth groups within the housing estate to provide street
cleaning services instead of getting private contractors who are not
residents of the housing estate.
Segregation and Recycling
Bulky wastes such as large card boxes and wastes from parties need to
be placed in the skip-bin provided by HCC whilst other wastes, which
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cannot be re-purposed, reused and re-valued immediately, should be
placed in the waste bins to be collected through the solid waste
collection system provided by HCC. For organic wastes, HCC
advocated for the beneficial reuse of such materials to reduce their flow
into the landfill. HCC also mentioned that local companies also recycle
aluminium cans and thus residents should divert them to these
recyclers or to individuals involved in recycling.
Solid Waste Collection System
HCC advocated for residents to buy proper waste bins since they are
crucial for the safe storage of wastes and HCC will only collect wastes
from houses which have proper receptacles (However, it was noted that
a lot of residents in Honiara used plastics bags and platforms to place
their wastes for collection by HCC). It was noted that vehicle access to
all households within neighbourhoods may not be always possible and
this raised the issue of whether neighbourhoods should place their bins
individually by the most accessible road or use a common area to place
their bins. After much discussion on this matter, it was decided that
each neighbourhood will decide as to what arrangement is more
appropriate for them and they will inform HCC of the outcome.
Illegal activities and Waste Bins
One of the key obstacles to securing waste bins within the housing
estate especially at the eastern end is the illegal sale of beer especially
at night times within the neighbourhood. Drunken clients of these illegal
outlets tend to vandalised waste bins. In addition, it was observed that
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following football matches at Lawson Tama stadium, disgruntled fans
usually vandalise properties beside the road including waste bins.
Political Support
The representatives from this housing estate unanimously expressed
their concern regarding the lack of political support from their sitting
councillors and national Member of Parliament on key issues affecting
them such as solid wastes. Politicians should be involved, and be
channels of communication between residents and HCC, and the
national government.
5.2.3.2. Follow-up meetings and waste bins
During the first meeting only two waste bins were sold but that was
expected because most of the household participants were not aware
that waste bins would be available on site for purchase. This could have
been caused by the lack of advance notice that bins would be availed
on site or a ‗hang-over‘ from previous advocacy meetings where the
emphasis was on communicating information only. Nevertheless, on the
following week, HCC-ECD sold more than 40 waste bins, which was
above the number of household representatives present in the first
meeting, indicating that word has passed around the estate about the
previous meeting and its intentions. More importantly, the linkage
(advocacy) and supply of equipment intended to suppress the
undesired behaviours (illegal disposal and limited participation in the
weekly collection service) was made on site and within 24 hours of the
first meeting. As such, there was no time lag between advocacy and
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action (provision of waste bins and serving of legal notices). HCC-ECD
officers went to every household (face-to-face meetings) in the estate to
reiterate key issues discussed in the first meeting and to serve legal
notices about illegal disposal and the need to have waste bins. The
combined effect of these actions catalysed the increased purchasing of
waste bins from HCC after the first meeting. More than eight months
after the study, residents of this neighbourhood are still participating in
the HCC solid waste collection service.
5.2.4. Summary
The model guided HCC-ECD‘s planning of the advocacy programme
and gave structure to the public meeting which brought to bear
additional insights about the challenges faced by households in
participating in the weekly household waste collection service such as
the effect of illegal activities on securing waste bins. The limited time lag
between advocacy and action proved useful in getting households to
purchase waste bins which is the platform for their participation in
weekly waste collection service. Long term evaluation of the impact of
applying this model is pertinent. Nevertheless, the model had accrued
some benefits to the HCC-ECD and their advocacy programme on
illegal disposal and limited participation in the weekly waste collection
service.

146

CHAPTER 6: WASTE COMPOSITION AND GENERATION
As indicated in section 3.1.5, the study of SWM in Honiara was
conducted with a particular focus on a group of indicator wastes
namely: Household wastes, HCM wastes, WEEE and aluminium cans.
Prior to this work, two waste audit studies had been conducted for
households in Honiara. The first study was conducted in 1991 by WHO
consultants and this was referenced by the Sinclair-Knight-Merz study
in 1999 (Sinclair-Knight-Merz 2000). Consequently, this study afforded
the third waste audit study to be carried out in Honiara and the first one
in the past 10 years.
6.1. Household Wastes
Based on the socioeconomic gradation provided by HCC, Tasahe,
Ngossi and Panatina Campus represented housing estates populated
mainly by middle to upper class households, whereas low and middle
class households populated the rest of the housing estates.
Nevertheless,

it

has

been

observed

during

audits

that

the

socioeconomic gradation given by HCC did not fit all housing estates
precisely because of the cross-location of households (an artefact of
poor town and country planning practices).
The organics category, which includes all biodegradable materials,
dominated waste streams of all housing estates. The main constituents
of this category are food and yard wastes (e.g. leaves and pruning
wastes). Most of the other categories registered contributions within
10% of the total waste stream of each housing estate (Figure 13). The
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composition of household waste stream determined in this study
followed closely the household waste stream reported by Lao et al.
(2001) for households in Suva. For example, the Suva study reported
organics to comprise 41% and 44% of the waste streams of low-income
and high-income housing estates respectively. Similarly, this study
registered a mean value of 41% as the contribution arising from
organics to the household waste stream with variations (across housing
estates) within 10% on both side of the mean value. Moreover, this
study and the Suva study registered comparable levels of contribution
by diapers (just under 10%). The comparability of the waste
composition reported in this study and the Suva study suggests a
reasonable degree of precision of the data and robustness of the waste
audit procedure.

60.0
TAS

50.0

WHI
NGO

%

40.0

WHI

30.0

VEK
PAJBM

20.0

PACAM

10.0

V1S

0.0

NB:
Housing Estates‘ (Socioeconomic Status): TAS (Middle-High), WHI (4 housing estates:
Low), NGO (Middle-High), VEK (2 housing estates: Low), PAJBM (1 housing estate: Low, 2
housing estates: Middle), PACAM (2 housing estates: Middle) and V1S (2 housing estates:
Low)

Figure 13. Waste Trends across Housing Estates
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The influence of the socioeconomic status of housing estates on the
composition of waste could not be clearly discerned from Figure 13.
This was confirmed by a one-way analysis of variance (ANOVA) of the
mean composition values (α=0.05) which returned an insignificant
difference between the mean composition values of each waste type
across the seven housing estates (see appendix 9). The above
observation might have been caused by the heterogeneity in the
socioeconomic typology of households found in the housing estates in
Honiara. However, similar findings were also reported for household
wastes in Suva (Lao et al. 2008). In addition, a review of waste
generation studies by Afon and Okewole (2007) conducted in third
world cities and low-income areas of developed countries concluded
that the relationship between income and the amount of wastes
generated was not significant.
Although, the data showed that waste stream composition remained
constant across housing estates, it is worth mentioning that the
diapers/sanitary pads category showed slightly higher levels at Tasahe
and Panatina Campus but were closely followed by Whiteriver. Diapers
are generally expensive in Honiara and are therefore more affordable
by relatively affluent households which populated Tasahe and Panatina
Campus. The foregoing observation weakly concurred with the widely
held notion that high socioeconomic status differentiates and heightens
the composition and quantity of wastes generated (Diaz et al. 2005;
SPREP. 2006; SPREP). Nonetheless, housing estates of different
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socioeconomic status did not exhibit significant differences in the types
of wastes they dispose on weekly basis.
Table 10. Household waste composition across three 3 studies
Audit Studies

This study

SKM Study
(SKM 2000)

[2009]

[1999]

WHO Study
(cited
in
SKM 2000)
[1991]

Waste Category

%

%

%

Organics

41.4

64.6

83

Plastics

18.8

16.8

3.9

Metals

7.9

6.1

8.2

Aluminium cans

0.8

Glass

4.3

4.5

1.9

Paper/Cardboards

6.8

5.9

2.2

Hazardous

1.0

0.1

Textiles

3.1

1.8

Diapers/Sanitary pads

7.4

Others (shells, rubber, leather)

7.2

0

Construction

1.0

0.1

Electrical Equipment

0.5

Total

100

100

0.1

100

NB:
Waste Categories: In this work, additional categories were used in the characterisation
study: diapers and sanitary pads, electrical equipment, porcelain and electrical equipment.

Table 10 summarises the composition of the household waste stream in
Honiara reported by this study and its predecessors. The three studies
were carried out on nearly equal intervals of 8 and 10 years. An
inspection of the data in Table 10 revealed that the household waste
composition determined in this study and the Sinclair-Knight-Merz study
in 1999 were not as markedly different as the difference in composition
between this study and the WHO 1991 study. These results suggest
that the composition of household waste had certainly changed in the
past 18 years. Moreover, the relative similarities in the waste
composition reported in this study and the Sinclair-Knight-Merz study in
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1999 suggest the possibility of waste composition reaching a plateau.
However, this can only be substantiated with further waste audits.
Overall, the relative changes in waste composition in the past 18 years,
have been dramatic for some categories. Organic levels progressively
reduced by about 20% across the studies from 83% to stand at 41.4%
in the present study. On the other hand, paper and textiles increased
their contribution between the WHO 1999 study and this study by about
2-4%. The presence of potentially hazardous materials (e.g. dry cell
batteries and expired medicines) in the household waste stream
increased tenfold from 0.1% in the SKM study to 1% in this study. The
metals category was not disaggregated in previous studies; as such
aluminium cans were included in the metals category. Apart from
aluminium cans, the main contributors to the metals category are empty
cans of canned fish and meat. Of particular significance in this category
are empty cans of tuna manufactured locally.
Of all HW taken to Ranadi landfill, only aluminium cans, recyclable
scraps and some textiles are recycled back into the MS by scavengers.
The location of the waste audits being at the Ranadi dump also gave an
opportunity for the author to have informal discussion with some of the
20-30 scavengers based every day at the landfill. They indicated that
they collect aluminium cans, brass and other metallic discards (which
are saleable to recyclers), and useable clothes and other items for
personal use. Some of them indicated that they earn about US$23/week
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from scavenged aluminium cans. Consequently, most aluminium cans
are reverted to the MS as soon as they reach the landfill.
From an origin-perspective, 41% of the waste stream arose from local
production and imports and about 59% originated from overseas
imports. This result implied that wastes derived from overseas imports
are the most difficult to manage at the household level, as such, they
form majority of the waste stream. Biodegradable wastes which formed
bulk of wastes derived from local production and imports undergo some
form of management at the household level.
The overall growth (~20% per decade) of wastes derived from imported
goods over the past 20 years nearly matched the percentage reduction
in the contribution by organic wastes over the same period.
Theoretically, if the above growth rate is to persist, by 2020, HW
disposed into HCC collection and disposal service will comprise of 70%
wastes derived from imported goods. However, it is unlikely that organic
waste levels may reduce significantly than the level determined in this
study because of cultural and food preferences. Moreover, even if
consumption patterns shift towards processed foods, food wastes would
still be classified as organic wastes. Nevertheless, the rapid growth of
HW derived from imported items in the past 20 years is notable and
require proper management interventions.
During the waste classification component of the audits, sub-samples
were obtained using a 0.058 cubic meter (m 3) sampling bucket. Each
sub-sample (In most cases, 4 sub-samples were obtained from each
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load, and once 8 sub-samples were obtained from one load to verify
whether the

weight of the sub-samples were additive or not) was

weighed and recorded between 4 and 8 times depending on the number
of sample buckets chosen from each load (Table 11). This data was
crucial for the calculation of the specific weight of the samples, which
were combined with the volumes of trucks used by contractors to collect
wastes from households to estimate the total weight of household
wastes collected (disposed by households) by the contractors. The
average specific weight was 218kg/m3 and it was close to SinclairKnight-Merz‘s (2000) estimate of 209kg/m3 and comparable with the
specific weight reported for household wastes in Suva (Lao et al. 2008).
Based on estimated total weight disposed, further estimates of waste
generation were computed with due consideration of waste diversion at
the

household

level.
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Table 11. Summary of data used in the determination of waste disposed

Housing Estate

Weight
of
Sample (kg)

Volume
of
3
sample (m )

Specific
Weight
3

Volume of
load

Weight loads
(tonnes)

No. houses

population

Waste disposed per
capita
(kg/capita/day)

3

(kg/m )

(m )

TAS

45.9

0.232

198

4

0.792

30

189

0.38

WHI1

51

0.232

220

8.4

1.848

95

599

0.44

NGOS

80.4

0.464

173

4

0.692

30

189

0.52

WHI2

53.4

0.232

230

8.4

1.848

95

599

1.08

PAJBM

60.4

0.232

260

7.2

1.872

47

296

0.90

VEK

60.6

0.232

261

4

1.044

49

309

0.48

PACAM

49.9

0.232

215

3.6

0.774

36

227

0.49

V1S

44

0.232

190

4

0.76

40

252

0.43

Average
Specific
Weight (ASW)

218

Standard Deviation
(SD)

32

Average

0.59

Waste disposed per capita per day
SD

0.25

NB:
3
Collection Trucks: For Zone 1, a 4.2 m compactor was used [this volume was multiplied by 2 to convert it to uncompacted volume based on the
3
suggestion by (Tchobanoglous et al. 1993)] , in the rest of the zones, contractors used flat bed trucks with volumes ranging from 2 to 4 m . As such all
volumes reported in the above table are for loose wastes.
Housing Estates: TAS=Tasahe, WH1 (1 & 2): Whiteriver (audited twice in week to see the effect of service provision on waste collected), NGOS=Ngossi,
PAJBM=Panatina and JBM, VEK=Vura East & Koviloko road, PACAM=Panatina Campus, and V1S=Vura 1 towards Vura school.
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On per capita basis, a Honiara resident puts for disposal through the
HCC collection service a mean value of 0.59kg per day. However, the
actual amount disposed per capita per day can vary by as much as
0.25kg (SD) on both sides the mean value. The waste disposed per
capita per day reported for WHI2 could be taken as an outlier; however,
this housing estate was purposely sampled twice in a week (after 3
days) to assess the impact of the frequency of collection on the levels of
wastes disposed by households. The result showed that the amount of
waste disposed by household is positively affected by the frequency of
collection. On this particular day, residents were noted to consciously
(they were observed to purposely look for wastes within their
compounds) bring to the collection trucks their accumulated wastes,
some of which were noted by their colour to be more than a week old.
On hindsight, this observation demonstrated the fact that many wastes
generated at the household level are being diverted from the HCC
collection service. Increasing the frequency of collection will also
increase the amount of wastes disposed into the HCC collection
service. On the hand, it might also reduce beneficial diversions of
organic wastes for mulching, composting and animal feed.
Waste disposed per capita per day in this study was about 0.03kg
below the waste disposed per capita per day reported by SinclairKnight-Merz (2000). However, it is important to note that in the latter
report, the per capita waste disposed per day was incorrectly labelled
as the waste generation rate (per capita per day). This study asserts
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that authors of that report misinterpreted their results given that they did
not account for waste diversions at the household level. This study
accounted for household diversions and put forward an estimate of the
waste generated on per capita basis per day. Details of the estimation
process are given below.
The following data and information were used to estimate the total
weight of wastes disposed by households through the HCC waste
collection service last year:


Waste disposed per capita per day (0.59kg/capita/day),



The national census in 2009 registered a population of 64,602 for
greater Honiara. About 55% of this population comes from
squatter settlements (outside of official city boundary) which are
not covered under HCC waste collection service. Therefore the
official population covered by HCC is estimated at 29,070.



This study showed that HCC‘s waste collection services covers
about 44.7% of the households (population) see Table 12.

(

)

Based on the above variables, the above computation showed that
HCC should have collected about 6,260 tonnes (assuming 100%
coverage) tonnes of wastes from households in Honiara in 2009.
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However, since coverage was estimated at 44.7% (Table 12), the
estimated amount of HW collected by HCC in 2009 was only 2,798
tonnes. This value was slightly above the amount of wastes (2,554
tonnes) computed from the total volume of wastes (11,716 cubic
metres) taken to the Ranadi landfill (record of loads/per contractor is
kept by HCC) and the specific weight of 218kg/cubic metre determined
in this study (see the calculation below) but was within 1 standard
deviation. The relatively small difference also showed the audit method
and the 4 days of waste auditing was adequate for this study.

Table 12. Estimated coverage of HCC‘s waste collection service.
Housing Estate

Loads

No. Stops
~No.
of
Houses

Estimated No. of
houses in housing
estate

% of houses in
which HW was
collected
per
housing estate

TAS

2

30

80

37.5

WHI1

1

95

200

47.5

WHI2

1

95

200

47.5

NGO

2

30

80

37.5

VEK

2

49

134

36.6

PAJBM

2

47

76

61.8

PACAM

1

36

52

69.2

V1S

2

40

200

20.0

Mean

44.7

SD

15.5
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(
(

)

)

(

)
( )

( )

(

( )

)

Therefore, for any given diversion rate, for example 5.5%, the ratio
(Wdiv/Wg) could be determined by inserting the diversion rate into (2),
and solve for Wg as illustrated below:

(

(

)

)

( )

Substitute (3) into (1) and Solve for Wg

The above calculation was repeated for all the mid-points of the
diversion rate (ranges) and adjusted for the frequency of each diversion
range (obtained from the household survey, see Table 17); see Table
13. The sum of all the adjusted waste generated (estimates) was taken
as the estimated waste generated per annum in Honiara (Table 13).
The estimate of the waste generated per capita per day (WGC) was
computed using this formula:

(

(

)

) (

)

158

Table 13. Diversion rates and wastes disposed
Variable

Mid-Points of Diversion Rates (%)
5.5

15.5

25.5

35.5

45.5

75.5

Estimated Tonnes Generated/Diversion Rate
Estimated
annual
waste disposed via
HCC
collection
service
(2,798
tonnes) at 44.7%
coverage

2,960

3,311

3,755

4,338

5,133

11,420

of

0.13

0.07

0.09

0.07

0.09

0.55

Estimated
Waste
Generated (tonnes)

385

232

337

304

462

6,281

Estimated
Waste
Generated/annum
by current Honiara
population
served
by HCC collection
service (tonnes)

8,001

Estimated
WGC
(kg/capita/day)

1.69

Frequency
Diversion Rate

NB: Mid-point Diversion Rates: These are the mid-points of the diversion rates tabulated in
Table 17. Frequency of Diversion Rates: Computed from the proportion of households (No. of
households: 80) which ticked corresponding diversion rates (see Table 17).

The estimated WGC for households in Honiara was 1.69kg/capita/day
and it was 0.31kg below the per capita waste generated per day by US
citizens (2.1kg) (US EPA 2007). In relation to other third world cities, the
computed

WGC

was

close

to

the

waste

generation

rate

(1.30kg/capita/day) reported for Mauritius (Mohee 2002) but more than
twice the levels reported for cities in India, Philippines and Peru (Diaz et
al. 2005). The dominance of the Honiara waste stream by organics
(41%) probably heightened the computed WGC because organics are
generally denser than other types of wastes because of their relatively
high moisture contents (Tchobanoglous et al. 1993). The USA municipal
waste stream was constituted by less than 26% organics (food scraps &
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yard trimmings) whereas Honiara had about twice as much as organic
wastes. Furthermore, there are no legislations in place in Honiara to
facilitate waste reduction and recycling. As such, the author asserts that
the computed WGC for households in Honiara is a reasonable estimate.
A variety of factors apart from computation assumptions affect solid
waste generation rates, this included prevailing socioeconomic
conditions, source reduction and recycling, legislation, geographic and
physical factors and peoples‘ attitudes (Tchobanoglous et al. 1993; Diaz
et al. 2005; Franchetti 2009). The impacts of the above factors can be
summarised as follows:


Socioeconomic

Characteristics:

Affluent

households

often

generate more wastes than less affluent households because of
their relatively higher purchasing power. However, a review
conducted by Afon and Okewole (2007) of waste generation
studies conducted in third world cities and low-income areas of
developed countries indicated no significant relationship between
income and the amount of wastes generated.


Source Reduction and Recycling: If these two options are
practiced effectively and efficiently, waste generation generally
reduces, and the converse is also true.



Geographic and Physical Factors: In areas with marked climate
(summer and winter), yard wastes are generally high in summer
than in winter. However, Honiara has a stable tropical climate
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throughout the year; therefore, marked differences in yard
wastes were not anticipated on seasonal basis.


Legislation: If waste diversion and recycling targets are legislated
and enforced: Waste generation can also reduce, and the
converse is also true.



Peoples‘ Attitudes: People‘s attitudes work both ways, they can
reduce or increase waste generation depending on personal
choices

and

prevailing

conditions

(e.g.

legislation

and

consumption patterns). Reduction in waste generation can come
about with people practicing source reduction, recycling and
altering their purchasing and consumption habits to reduce
wastage. Appropriate advocacy programmes, enforcement of
legislation

and

application

of

financial

incentives

and

disincentives can also exact similar impacts on waste generation.
By superimposing the above factors to Honiara, one would realise that
prevailing conditions in Honiara increased waste generation rather than
its containment.
6.2. HCM Wastes
More than 90% of wastes generated in HCM are organic-based and
observed to be dominated by packaging materials such as woven
coconut baskets and banana leaves brought into the market by
vegetable and root crop vendors (Table 14). In addition, spoilt slippery
cabbage, husks of green coconuts and used coconuts were also
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evident in the waste stream. Following the organics category but with
relatively minute contributions were paper, plastics and metals. Textiles
and the Others category contributed less than 0.3% each of the overall
wastes sampled at the market. Paper and plastics arise mainly from
packaging materials used by vendors for cooked food (fish and chips
and packed meals) and defective plastic bags. The metals category was
populated mainly by empty beverage and tinned food cans.
Table 14. The composition of the HCM waste stream

Weight

Percentage

Waste Category

kg

%

Organics

405.2

94.4

Plastics

7.5

1.7

Paper

9.8

2.3

Metals

5.4

1.3

Textiles

0.5

0.1

Others

1

0.2

Total weight of samples (kg)

429.4

100.0

The relative ‗purity‘ of the HCM waste stream in terms of the strong
presence of biodegradable wastes indicates the possibility of recovering
materials (e.g. through composting or shredding and application of
shredded materials as mulch) and energy (e.g. anaerobic digestion)
from the HCM waste stream. However, the recovery of materials and
energy will only be possible if the mandate of HCC with respect to its
stipulated functions under the Honiara City Council Act (1999) is revised
to include recovery. Based on discussions held by the author and a
multi-stakeholder group including HCC regarding this matter, HCC
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seemed averse to material or energy recovery. HCC‘s stand stemmed
from its present mandate, available resources; and their perception that
markets for recovered materials are presently uncertain. In other words,
HCC felt that they were not legally obliged to be involved in material
recovery.
Table 15. Quantity of wastes generated at the HCM
Total
Weight
(kg/day)

Section A

Section B

Section C

Specific Weight
(kg/m )

Specific
Weight
2
(kg/m )

Specific
Weight
2
(kg/m )

Saturday

1.01

1.20

0.57

3,211

Monday

0.94

0.40

0.57

1,406

Wednesday

0.87

0.63

0.57

1,465

Day of Waste Audit

2

Waste
Generated
(tonnes)
Total (Thur-Sat)

10

Total (Mon-Wed)

4

Total/Week

14

Total/Annum

725

NB:
Days of Audit: Audits were carried out on a Saturday, Monday and Wednesday
(consecutively). These audit days were chosen based on the advice from HCC officials at
the HCM. Waste levels on Saturday were noted to be similar to levels on Thursday and
Friday. On the other hand, the waste levels on Monday to Wednesday also showed similar
levels but generally, less than the levels of wastes generated on Thursday to Saturday.

HCM is one of the most significant single sources of wastes discharged
to the SWS in Honiara. The specific weight per square meter
determined for the market ranged from 0.57kg -1.20kg (Table 15)
depending on day of the week, the location within the market and the
estimated waste coverage (the extent to which the floor space is
covered with wastes). Based on the above variables, HCM discharges
to the SWS about 14 tonnes of wastes per week and 725 tonnes on
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annual basis. There was a marked waste generation pattern over the
six days HCM is open for business. Generally, wastes levels were high
on Thursday to Friday because of the high number of vendors (500600). On Monday to Wednesday, the number of vendors reduces to
about 400; consequently, waste levels also followed the trend in vendor
population. Waste generation estimates obtained from this study closely
followed estimates provided by HCC based on the number truckloads of
wastes taken to the landfill on daily and weekly basis. Consequently,
the custom designed method and data derived from it were reliable.
6.3. EEE and WEEE at the national level
WEEE has become a global concern not only because of its rapid
growth but also because of its hazardous and valuable contents
(Manomaivibool 2009) . In terms of its valuable contents, WEEE such
as derelict computers and TV screens contain highly priced metals such
as gold, palladium and copper (Kang and Schoenung 2005). On the
other hand, hazardous substances such as lead, cadmium and
polychlorinated biphenyls are also constituents of WEEE. Under
improper

handling,

disposal

and

disassembly

practices,

these

hazardous substances could be emitted into the environment and
subsequently accumulated within the food chain or might come into
direct contact with the human population (Kang and Schoenung 2005).
Notable processes known to emit hazardous substances (all forms of
media) are illegal and backyard recycling (precious metals and other
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recyclables) of WEEE in developing countries (Manomaivibool 2009;
Nnorom and Osibanjo 2008). However, it is worth noting that the
activities of illegal and backyard recyclers in developing countries are
intricately linked to increased internal generation of WEEE, exports
(legal and illegal) from both developed and developing countries
(Kahhat et al. 2008; Kang and Schoenung 2005; Manomaivibool 2009;
Nnorom and Osibanjo 2008), and the availability of secondary material
markets.
Consequently, developed countries have enacted legislations and
applied measures such as upstream eco-designing of products with
aims to improve products‘ environmental performance and downstream
measures such as take-back schemes. The European Union developed
the WEEE Directive and Restriction of Hazardous Substances to
regulate WEEE within the EU region (UNEP 2007). In the Solomon
Islands and Honiara, there are no legislations covering WEEE,
consequently, they become part of municipal waste stream or disposed
outside of the formal SWM system (Mathieux et al. 2004).
Table 16 illustrates cash flows in the Solomon Islands as a result of the
importation and exportation of EEE. EEE exports represent mainly EEE
sent for repair overseas and therefore would be re-entered as imported
EEE once they re-enter the country. This is one factor which
complicated cash flow analysis; however, since the value of exports is
significantly lower than the value of imports in any given year, the
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author considered such re-entries as being insignificant. Moreover,
there are no take-back schemes for WEEE in the Solomon Islands. In
some cases, parts of WEEE especially copper tubes used in
refrigerators are exported as copper scraps; nevertheless, the recyclers
asserted that WEEE do not contribute much to the recyclables they
export on annual basis.
Nevertheless, the data in Table 16 is instructive on a number of fronts:


From 2002-2007, the value of imported TV screens, refrigerators
and

computers

increased

by

286%,

354%

and

786%

respectively.


The contribution by laptops to the total value of computer imports
from 2002-2007 were as follow: 2002 – 2.1%, 2003 – 11.4%,
2004 – 10.2%, 2005 – 10.2%, 2006 – 19.9% and 2007 – 21.4%.



It can be inferred from value of imports that the absolute quantity
of each EEE also grew dramatically from 2002 to 2007.



The dramatic surge in computer imports was driven by domestic
demand and probably by the flexible application of customs
duties. An inspection of the variances in duty (duties which are
foregone) indicated computers were accorded duty remissions
more than the other two EEEs.



Trade balance (exports – imports) clearly stood in favour of
imports indicating that most EEE when they reach their end-oflife or become derelict (transformed to WEEE), remain in the
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Solomon Islands. Moreover, if parts of WEEE are reused, it only
prolonged the time it took them to be disposed in landfills and
elsewhere in the Solomon Islands.


From a material balance perspective, Solomon Islands is an
accumulative system within the context of EEE and WEEE.



The insatiable growth in EEE imports stands to increase the flow
of potential pollutants (e.g. mercury, lead and cadmium) within
landfills and subsequently to adjacent environment.



The absence of appropriate legislation and downstream recovery
schemes, suggests that WEEE is a solid waste stream to be
reckoned with in the Solomon Islands and Honiara in the near
future if not now.

Unfortunately, no long term and reliable data was available from SICED
as such, it became impossible to estimate WEEE generation.
Nevertheless, one can confidently assume that most EEE once they
reach their end-of-life (become derelict) revert to landfills and the
environment of Honiara and the rest of the Solomon Islands.
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Table 16. Values of EEE imports and exports 2002-2007
TV SCREENS
Imports

Trade
Balance
(export - import)

Exports

US$

US$

US$

2002

42,678

-42,678

0

2003

58,054

-58,054

0

2004

78,107

-78,107

0

2005

92,350

-92,350

0

2006

157,814

-157,802

12

2007

164,986

-164,980

6

Totals

593,990

-593,972

17

Year

COMPUTERS
Year

Trade
Balance
(export - import)

Imports
US$

Exports
US$

US$
2002

190,109

-190,051

58

2003

362,734

-358,308

4,427

2004

822,501

-819,752

2,749

2005

851,996

-846,996

5,000

2006

1,389,881

-1,369,852

20,029

2007

1,685,156

-1,680,770

4,386

Totals

5,302,377

-5,265,729

36,648

REFRIDGERATORS
US$

Trade
(export
US$

2002

50,435

-50,435

0

2003

107,749

-107,749

0

2004

211,382

-211,382

0

2005

189,188

-189,188

0

2006

324,028

-324,028

0

2007

229,319

-229,319

0

Totals

1,112,100

-1,112,100

0

Year

IMPORTS

-

Balance
import)

EXPORTS
US$

NB:
Data Analysis: Material flow analysis based on the weight of equipment imported and
exported was originally intended for this data, however, the data supplied did not have
complete records of the quantities of equipment imported or exported as such, the author
resorted to recording the cash flows (imports and exports) as a surrogate for material flows.
The intention of the above analysis is to demonstrate the accumulative nature of
EEE/WEEE in Honiara and the Solomon Islands.
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6.4. Aluminium cans at the national level
Import data obtained from the SICED were unreliable for the purpose of
gaining insights about the material or cash flow of aluminium cans into
the Solomon Islands (Honiara). This is because the data included all
soft drink beverages and was not disaggregated by container-type.
Consequently, it was difficult to estimate quantitatively the flow of
aluminium cans. Nevertheless, the household survey indicated that
majority of canned beverages consumed at the household level are
beer and soft drinks and beer account for more than 60% of the volume.
The local brewery (the only one in the Solomon Islands) imports
aluminium cans pre-shaped, but the company could not divulge the
amount of cans they import on annual basis. However, they indicated
that since September 2005, they have been producing 5,000 cartons
(24 cans/carton) of beer per day (5 days/week) for 52 weeks in a year.
From this information, on annual basis, the local brewery puts out 31.2
million cans of beer. The average weight of an empty aluminium can
was estimated to be 0.015kg and therefore the local brewery puts out
about 486 tonnes of aluminium cans per annum since 2005.
Figure 14 illustrates the flow model for aluminium cans in the Solomon
Islands including Honiara. On the export side, in 2007 and 2008, the
two major recyclers exported 161 and 237 tonnes of crushed aluminium
cans. The three key assumptions of the model were as follow: (a)
canned soft drink and beer (imported or manufactured) are used within
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the same year, (b) the two major recyclers exported the most aluminium
cans than Other Recyclers (OR), and (c) most of the aluminium cans
exported arise mainly from Honiara because recyclers‘ operations are
presently restricted to Honiara.

IMPORTS

Solomon Islands

Main sources: canned
beverages + beer cans
(486 tonnes)

EXPORT

2007: 161 tonnes
2008: 237 tonnes
+ Other
Recyclers (OR)

Figure 14. Aluminium can flow in and out of the Solomon Islands
Al cans accumulated (tonnes) = [Imported (soft drinks) + Imported (beer
cans)] – [Exports]
For illustrative purposes: consider 2007
Aluminium cans accumulated = [Imported (soft drinks) + 486 tonnes] –
[161 tonnes] – [OR] = [Imported (soft drinks)] + 307 tonnes - [OR]
As such, the amount of aluminium cans accumulated is expected to be
more than the amount of cans exported annually. For Honiara,
accumulated aluminium cans represent the cans which were disposed
illegally (e.g. backyard dumps, drains, streams, coastal zones, rivers
and vacant land) and cans disposed at the Ranadi landfill but were not
picked up by the scavengers. However, the latter pathway is considered
to be minute because landfill scavengers were observed to be
industrious in extracting aluminium cans from wastes at Ranadi landfill.
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On the other hand, the above data indicated that there is a significant
potential to intensify and expand recycling of aluminium cans within
Honiara and to the rest of the Solomon Islands. However, the private
and informal sector driven recycling industry of the Solomon Islands
would need to be augmented either through legislation or cooperative
efforts by all stakeholders of SWM. However, such expansion must also
be subjected to economic analysis given the intricate dependence of
recycling on world market prices.
6.5. Recycling Industry
This section will describe and discuss operations of the recycling
industry in Honiara. The recycling industry is made up of three important
stakeholders: (a) recyclers, (b) itinerant waste pickers and (c) landfill
scavengers. Recyclers are legally established firms and therefore can
be considered as the formal wing of the recycling industry. Recyclers
were also involved in the development of NSWMS. On the other hand,
Itinerant Waste Pickers and Landfill Scavengers are part of the informal
wing of the industry. The informal wing is populated mainly by low
income-earners and people who are solely dependent on earning cash
income from recycling. These three stakeholders are dependent on
each other to keep the industry functioning. Although, this relationship is
underpinned by profit, it is a successful partnership between formal and
non-formal entities.
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6.5.1. Recyclers
The discussions presented here are based on interviews and
questionnaire responses from the two largest recyclers in the Solomon
Islands in terms of the range and quantity of materials they reprocess
(buy and package) for export overseas. There is one other smaller
recycler of aluminium cans in Honiara, but attempts to set up meetings
with this recycler were unsuccessful. One of the major recyclers has
been reprocessing recyclables for about 30 years and the other one
started out in 2006. The following materials are being currently
reprocessed and exported mainly to Australia and Asian countries (e.g.
Malaysia, Indonesia and China): aluminium cans, aluminium scrap,
brass, stainless steel, copper, ferrous metal and used dry cell batteries
Evidently, recycling in the Solomon Islands is restricted to a few
materials which fetch reasonable economic returns in the world market.
However, at the fundamental level, recycling is limited because of the
global difficulty in assigning new PUV for materials which have lost their
immediate PUV. In addition, it is an industry heavily dependent on the
availability of markets. However, recycling in the Solomon Islands shall
remain constrained under present conditions because it is solely
dependent on efforts of the recycling industry. Recycling lacked
dedicated incentives from the national government. Nevertheless, the
two recyclers indicated their commitment to recycling not only because
of profit but also because of their commitment to their informal partners.
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The recyclers‘ commitment to recycling was evidenced by their
sustained involvement in the industry despite the lack of incentives and
down-turns in international market prices for recyclables.
Occasionally individuals from provincial areas bring over aluminium
cans and other recyclables for sale to the recyclers in Honiara.
Nonetheless, recycling in the Solomon Islands is confined to Honiara.
The expansion of recycling to provincial areas is constrained by
transportation costs although both recyclers interviewed were keen to
expand their operations to the rest of the country. As a matter of fact,
one of the recyclers has applied for a business license to operate in one
of the provinces which also has an international sea port.
The recyclers were of the view that container deposit legislation similar
to the ones in South Australia and Kiribati will enhance the recycling of
recyclables with economic value in the global market, since the returnvalue of recyclables will be attractive to the end-users (customers). On
the other hand, both recyclers expressed reservations with making the
importers (or producers) of products with recyclable components (e.g.
beverages in aluminium cans and plastics, and EEE) responsible for
recycling. The reservation emanates from the fact that they are not
involved in importing (producing) such products, and to make importers
(producers) responsible for recycling will ‗under-cut‘ their businesses.
Their

view

contrasts

with

the

principle

of

importer/producer

responsibility which is central to the European Union‘s directive on the
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recycling of waste electric and electronic equipment (EU 2002). This
contrasting perspective illustrates the specificity of SWM in Honiara and
reinforces the author‘s earlier assertion that SWM stakeholders need to
look for innovative and even ‗radical‘ strategies to address these
strategic problems and therefore cannot depend entirely on experiences
from elsewhere.
A missing aspect of recycling from a formal operation stand-point as
practiced by the two recyclers is the absence of organic wastes
recycling through treatment and value-addition techniques such as
composting and anaerobic digestion. Central to the lack of organic
wastes recycling are the lack of political will and funds for such
operations, and the lack of research and development to optimize such
options for application in Honiara.
6.5.2. Itinerant Waste Pickers and Landfill Scavengers
The discussion here is premised upon observation and limited informal
conversations with both types of stakeholders (see Table 5 for the
number of stakeholders interviewed). These two particular stakeholders
were driven mainly by their socioeconomic circumstances and the
opportunity to earn income from selling recyclables. Itinerant Waste
Pickers ply their trade on house-to-house basis and at the street level,
whereas Landfill Scavengers are semi-permanently based at the
Ranadi landfill. The former stakeholders were observed to be
constituted mainly by children and adult males. On the other hand,
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Landfill Scavengers was noted to be constituted by nearly equal
numbers of adult males and females including children. The presence of
adult female scavengers at the landfill (secluded location) was against
the ‗cultural‘ bias that such activity was more appropriate for men than
women.
In spite of the informal nature of their activities, it is important to note
that most if not all recyclables exported from Honiara (Solomon Islands)
were made possible through the efforts of Itinerant Waste Pickers and
Landfill Scavengers. By the Honiara Refuse Disposal By-Laws (1967),
Landfill Scavengers‘ activities can be classified as being illegal because
none of them had formal (written) permission from HCC to sift through
wastes disposed at the landfill. About four years ago, a lot of these
Landfill Scavengers were repatriated to their home islands but most of
them plus new ones were back on the landfill during the field study. To
a certain extent, Itinerant Waste Pickers operating at the household
level also breach the above by-laws because they often sift through
wastes deposited in receptacles for HCC to collect. The stipulations by
the Honiara Refuse Disposal By-Laws (1967) were intended to prevent
contact with wastes which might transfer or cause harm to human
health. On this note, it has been observed that both Itinerant Waste
Pickers and Landfill Scavengers had little or no personal protective
measures at all in the conduct of their activities.
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Nevertheless, the seemingly vibrant recycling industry (despite the lack
of support from the national government and the human health risks
faced by the informal wing of the industry) suggests that by practice and
through a need, Itinerant Waste Pickers and Landfill Scavengers have
been ‗unofficially accepted‘ by HCC to ply their trade. As such,
legislative and policy changes regarding SWM ought to factor these two
particular stakeholders given the important role they play in recycling. In
particular occupational health and safety measures for this class of
stakeholders should be stipulated in relevant legislations.
6.6. Households’ Perspectives on SWM in Honiara
The total population of households surveyed was 584 which was not too
far from expected population based on an average household size of
6.3 and 80 households (504) . Table 17 summarises key demographic
characteristics of the sample, and their perceptions about SWM in
Honiara. About 30% of the sample population are employed, 70%
reside permanently in Honiara and 30% are temporary residents. The
temporary residents usually consist of relatives on short-term visit to
Honiara. The marked presence of temporary residents is a point to note
when designing a solid waste management system since they will also
contribute to the generation of wastes in Honiara.

176

Table 17. Key demographics and perspectives on SWM in Honiara
Data or Information

Value

Number of households

80

Total population

584

Proportion of temporary residents

30%

Proportion of employed members of households

30%

Proportion of households satisfied with HCC waste collection service

30%

Frequency of HCC waste collection service

Once/week

39%

Once/fortnight

18%

Irregular

40%

Not at all

4%

1-10%

13%

10-20%

7%

20-30%

9%

30-40%

7%

40-50%

9%

>50%

55%

Proportion of household wastes diverted from
HCC collection service

Only 30% of the household surveyed were satisfied with the waste
collection service provided by HCC. The markedly low satisfaction with
the service provided by HCC probably arose from the irregularity of the
waste collection service and incomplete coverage of households
(section 5.4.1). As indicated earlier, all households in Honiara were
supposed to have their wastes collected once a week, but the data in
Table 17 suggest otherwise.
However, it is important to note that basic services provided by HCC
including SWM over past decades have not been generally satisfactory
for

a

variety

of

reasons

ranging

from

corrupt

practices,

maladministration, non-collection of rates, and indifferent public attitude
. On the other hand, it is also worth noting that in the past three years,
HCC had tried its best to unravel the matter and rid itself of the factors,
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which have contributed to its poor public image. Consequently, it is
justifiable to say that HCC is on pathway of recovery and this would
require the support of some of its determined critics–households or the
public of Honiara.
Whether, it is a consequence of the ineffectiveness of the household
waste collection service or some other factors, it is worth noting that
55% of the households surveyed indicated that they normally dispose
more than 50% of their total wastes generated through other means.
This result implied that HCC would need to account for illegal disposal
practices once it improves the coverage of its service. Moreover, it
indicated that advocacy programs for better waste management
practices at the household level is pertinent and these programs need
to be innovated beyond the usual ‗inform‘ and ‗expect to act‘ format
often used by HCC.
6.6.1. Households and Organic Waste Flows
The major constituents of organic wastes from households are food and
yard wastes. At least 74 to 84% of agro-based food such as root crops,
vegetables and fruits are sourced from the HCM, indicating the flow of
materials from the MS to CS and subsequently to the SWS. The
balance of agro-based food came from smaller markets, backyard
gardens and relatives. Of all categories of wastes found in the
household waste stream, the organics category is the most dominant
and the only category, which is diverted for a number of beneficial
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purposes such as composting, mulching and food for animals (Figure
15). Majority of the organics category are readily amenable to
biodegradation unlike most of the other categories of wastes found in
the household waste stream. Beside its beneficial diversions, 38% of
organics are disposed illegally and these options are being shaded grey
in Figure 15. Burning of wastes is a culturally entrenched behaviour;
inadvertently, it facilitates the co-burning of wastes such as plastics,
which produce dioxins and furans.

5%

Drain, River,
Stream &
Coastline
0.44kg

Feed to Animals
0.22kg

10%

Organic Wastes
4.41kg

29%

HCC Collection
R. Landfill
1.28kg

15%

24%
Backyard Dump
1.06kg

13%

Store & Use as
Mulch
0.57kg

4%

Store & Make
Compost
0.66kg

Burn
0.18kg

System Boundary: Compound of a Household

Figure 15. Disposal Pathways of Organic Wastes in Honiara
Using the proportion (in percentage) of each disposal pathway in Figure
15 (determined through household survey), and the product of the
estimated WGC of 1.69kg/capita/day, household size of 6.3 persons
(household survey) and the proportion of organics in household wastes
(41.4% , Table 10), it was estimated that about 4.41kg of organic
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wastes is generated daily at household level. Of this daily generation
rate, about 1.68kg of organic wastes were disposed through (the
processes in gray shade) environmentally unsound pathways. Backyard
dumps are breeding spots for disease vectors such as flies and
mosquitoes. Dumping of wastes in drains, rivers, streams and the
coastline degrades these ecosystems and reduces their aesthetic
appeal. Consequently, HCC and households need to redirect the 1.68kg
of organic wastes for beneficial reuse options. In circumstances where
beneficial options are not feasible, households should be encouraged to
place the 1.68kg in the bins for HCC to collect. The flow of organic
wastes in Figure 15 also reflects the flow patterns of other types of
wastes such as plastics, diapers and metals.
6.6.2. Households and WEEE Flows
From the outset, all EEE in the Solomon Islands are imported,
consequently, all WEEE are derived from imported goods. As such, it
can be inferred from the presence and level of EEE (Table 18) that a
sizeable flow of WEEE does occur at the household level.
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Table 18. Presence of EEE in households
No.
of
Households
with
EEE
(∑n=80)

%
of
Household
s with EEE

% of Households
with
EEE
Solomon Islands
Statistics Office
et al. (2009)

No.
of
EEE

Ratio

Refrigerators

50

63

35.9

59

1.2

Personal
Computers

34

43

Not available

49

1.4

TV screens

61

76

38.3

61

1.0

EEE

(EEE:
Househ
old)

NB:
Data from Solomon Islands Statistics Office et al. (2009) was derived from a survey carried
out in 2006/2007.

Seventy six percent of the households surveyed in this study indicated
that they possess a TV screen; on the other hand, 43% and 63% of the
households indicated that they are in possession of a computer and
fridge respectively. Some households possess more than one fridge
and computer as indicated by the ratio between households and EEE.
The 2006/2007 demographic and health survey reported that 38.3%
and 35.9% of urban households (households from all urban areas in the
Solomon Islands) possessed TV screens and refrigerators respectively
(Solomon Islands National Statistics Office et al. 2009). The disparity in
the households‘ possession of TV screens and refrigerators between
this study and the latter could be attributed to the limited and purposeful
sample of this study as opposed to the latter report‘s statistical sample.
Nevertheless, the dramatic rise in the volume of EEE (Fridges and TV
screens) imports observed in Table 16 suggests that household
possession of these particular EEE would have increased from 2007 to
2009. Moreover, (16/50) and (26/61) households in possession of a
refrigerator or TV screen bought them in the past 3 years. This also
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indicated that the observed surges in imports for these EEE were driven
by domestic demand. In addition, the report by the Solomon Islands
National Statistics Office et al. (2009) did not include computer
possession at the household level.
Most of the EEE found at the household level are bought locally as new
and pre-owned products. Household members returning from abroad
buy the balance of the products overseas. The dominance of locally
bought EEE has some implications on the principle of Extended
Producer

Importer

Responsibility

(EP/IR).

Firstly,

66%

of

the

households indicated that importers of EEE should be made
responsible for the safe recycling and disposal of WEEE, on the other
hand, 16% and 18% of the households returned ‗no‘ and ‗not sure‘
responses respectively. Nevertheless, the large proportion of the
households favouring EP/IR suggests that there is a need to consider
this option as means to deal with WEEE. Secondly, in the absence of
EP/IR, EEE imported should be subjected to some technical standards
covering matters such as proven durability (does not fail easily under
normal use) and environmental performance (e.g. energy consumption,
recyclability and reparability). The second issue is particularly pressing
in Honiara because of the recent influx of sub-standard products
including EEE such as tape recorders and fridges.
The households also indicated that once EEE are transformed to
WEEE, most of them would normally store them at their backyards or
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place them in the bins for HCC to collect. One of the common reasons
for the storage of WEEE is that owners anticipate having WEEE
repaired. However, this anticipation might be relevant for refrigerators
which generally have lifetimes that could span one to two decades
(National Family Opinion Inc 2010). However, for WEEE arising from
computers and TV screens, such anticipation might be misplaced
because the lifetimes of such electronic equipment are becoming
shorter (under 5 years) and thus the opportunity to find spare parts and
have them repaired also become slimmer as they remain in storage
(Kang and Schoenung 2005).
An inspection of Ranadi landfill showed various WEEE including derelict
computers, fridges, freezers, microwave ovens, washing machines and
portable radios. Less than 15% of the households dismantle and use
some parts of WEEE (Figure 16). Boxes shaded in grey indicate the
degree of reuse (recycle) within Honiara.
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1%

EEE
In Use
Honiara Household

Give Away

100%

4%

Sell

Derelict EEE
(WEEE)
13%

Ranadi
Landfill

39%

Dismantle and
reuse some
parts

43%
Store at
backyard

System Boundary: Compound of Household

Figure 16. Disposal Pathways of WEEE
In connection with backyard storage, some households indicated that
they dismantle and reuse some parts either as spare parts or for
different purpose altogether. Five percent of the households indicated
that they sold or gave away WEEE to those interested in the items.
Given the lack of take-back or recycling schemes in Honiara for WEEE,
the ultimate fate of the 61% (WEEE→EEE: WEEE has been
repurposed, reused or re-valued) which were initially diverted from the
Ranadi landfill is the landfill and the environment. In other words,
backyard storage, reuse and selling only prolong the time it takes for
WEEE to reach the landfill and the environment. This final transition is
indicated by the dotted lines connecting the former pathways to Ranadi
landfill.
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6.6.3. Households and Aluminium Can Flows
Aluminium cans‘ flow at the household level is largely attributable to
canned soft drinks and beer (Figure 17). Aluminium canned soft drinks
are all imported from overseas whereas beer is manufactured in
Honiara. About 57% of the households indicated that they consumed
soft drinks, the week before the survey, where as 34% consumed beer
and 9% consumed canned pre-mixed alcoholic beverages. However,
households, which consumed beer, bought more than twice the amount
of soft drinks bought by households consuming only soft drinks on the
week before the survey. Consequently, total aluminium flow (material)
per week through a household is estimated to consist of about 70%
beer cans, 29.9% soft drinks and the balance made up by canned premixed alcohol beverages. On average, about 11 beverages (beer and
soft drinks) canned in aluminium was consumed per household in the
week before the survey. However, on social occasions such as parties,
empty aluminium cans generated are anticipated to increase since beer
and other canned drinks are usually consumed generously on such
occasions.
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Suppliers: Beer & PreMix Alcohol

Suppliers: Soft drinks

29.9%

70.1% (70%: beer
0.1%: Pre-Mix
Alcohol)

45%

Itinerant
Collectors

Use (households)

Ranadi Landfill
43%

12%
Back Yard Dump
Honiara Household
System Boundary: Compound of Household

Figure 17. Aluminium Can Flow at Household Level
From the above data, one can conclude that beer drinkers are the most
significant contributors to the aluminium waste stream from households.
Eighty four percent of the households indicated that they are aware that
aluminium can be recycled in Honiara, yet 57% of aluminium cans were
disposed in backyard dumps or placed in bins for disposal at Ranadi
landfill. It has been observed that school children are also among
itinerant aluminium collectors (children and adults). As discussed
earlier, aluminium taken for disposal at Ranadi landfill are usually
diverted from the landfill by scavengers who are based at Ranadi
landfill. As such, it is those cans that are disposed illegally (e.g.
backyard dumps and secluded areas) which seldom make their way
back to the MS.
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6.7. Summary
Household waste generation was estimated to be 1.69kg/capita/day and
is unevenly distributed with organics (all biodegradables) comprising
41% and 59% coming from inorganic wastes. The latter proportion is
constituted mainly by wastes derived from imported goods. HCM stands
out as an important single source of organic wastes to the overall waste
stream of Honiara, and amenable to resource recovery without the need
for complex separation process.
WEEE is on the rise given the dramatic increase in the importation of
EEE over the past 6 years. WEEE is the least managed of all indicator
wastes yet it is laden with hazardous substances and precious metals.
Aluminium cans are being recycled but a significant proportion still finds
its way to the environment.
At the operational level, SWM is encumbered by limited resources, and
the imposition of a SWM model based on SWM in developed countries.
Consequently, the biophysical, cultural and socioeconomic contexts are
often unjustifiably blamed for the incompatibility of modern SWM
technologies and thus the poor state of SWM. The SWM model
observed in developed countries is best described as a transitional one.
The transitional model is characterised by the philosophy of incremental
improvement and increasing complexity of SWM operations (technology
and policy) with environmental protection (pollution prevention and
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resource conservation) and public health consideration as goals for
SWM.
Unfortunately, this study indicated that SWM practice in Honiara leaned
towards the transitional SWM model (Figure 18). The bias was
evidenced by the lack of critical assessment of SWM in Honiara,
inattention to growth of wastes derived from imports, predisposition to
set up a sanitary landfill based on a Japanese landfill model without
attention to resource recovery. This is not to suggest that setting up a
sanitary landfill is not needed but the situation in Honiara warrants
careful consideration of management options covering both technical
(e.g. sanitary landfilling and anaerobic digestion of HCM wastes) and
non-technical aspects such as the enactment of appropriate legislation
and better stakeholder participation. Moreover, without a material
recovery system (abstraction of all recyclables and optimisation of
beneficial diversions of organic wastes), any sanitary landfill built will not
be operational to its expected life-time as observed with the sanitary
landfill in Samoa (SPREP 2009).

Some developed
countries

Product Design

Honiara

Disposal

Most developed
countries

Sanitary landfilling

Material & Energy
Recovery

Figure 18. Typical SWM transitional model in developed countries
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Furthermore, increasing the complexity of SWM operations is an
ingredient for SWM to fail in Honiara because HCC does not have the
capacity and resources to maintain a complex SWM system. This
assertion is based on the observed difficulties experienced by HCC to
fully achieve its mandated objectives and functions. Moreover, the most
significant stakeholders (households: although, they hardly participate in
decision making about SWM) in terms of their contribution to the waste
streamed managed by HCC are mostly unsatisfied with SWM services
in Honiara.
SWM practice in Honiara is evidently static because of its limited focus
on the state after wastes have been created. This static outlook
contrasts with the ‗free‘ flow of materials (products) into Honiara without
proper control mechanisms. In other words, it is counterintuitive to
manage wastes at the tail-end of a process without considering the
sources of the wastes. To top it off, outmoded and outdated legislation,
and chronic resource constraints made SWM in Honiara even more
challenging. The growing significance of wastes derived from imported
products imposes greater challenges to solid waste managers than the
often innocuous biodegradable solid wastes which arise from local
production. Similarly squatter settlements given their close proximity
and intricate social and economic linkages to the city also contribute to
the overall waste stream in Honiara.
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The transitional model ‗locks‘ solid waste managers into looking abroad
for solutions of the SWM problems in Honiara without seriously
examining the basis of the transitional model. The transition model is
backed by prevailing SWM paradigms: environmental protection and
public health. Additionally, this study revealed that a lot more could be
done with available resources to reverse the present state of SWM and
more importantly disengage SWM in Honiara from the transitional
model.
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CHAPTER 7: SETTING A COURSE FOR SWM IN HONIARA
This chapter describes a systems based paradigm for SWM in PICs,
and discuss its relevance through its application to a number of
indicator wastes within the context of Honiara. To reiterate the rationale
for a new paradigm, a critical assessment of the limitations imposed by
prevailing paradigms on strategic problems of SWM in Honiara will be
outlined.
7.1. SWM problems exacerbated by prevailing paradigms
Strategic problems in the context of this study refer to overarching
problems which cannot be resolved adequately by just availing
resources without examining the basis of the problem. For the purpose
of the ensuing discussion, three strategic problems have been selected
for diagnosing the impact of the public health and environmental
protection paradigm on them. These problems are a sub-set of the
issues identified following a critical review of SWM in PICs (chapter 2).
Table 19 summarises the impacts of prevailing paradigms of SWM on
the strategic problems. The overall impacts of present paradigms are
the limitations they impose on SWM policy makers and managers‘
outlook, and the alienation of biophysical and socioeconomic conditions
of Honiara from SWM. Consequently, SWM in Honiara had stagnated
over the past forty years.
One of the key characteristics of these two paradigms central to their
aggravating impacts on strategic problems is the fact that both
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paradigms are ‗topical issues‘ associated with particular fields and
professionals (environmental health and environmental protection and
conservation). As such, SWM becomes entrenched in paradigms of
environmental health and environmental protection, and perspectives of
professionals in these fields.
On the other hand, a scrutiny of the public health and environmental
protection paradigms indicates a nexus between them. The nexus is
evidenced by the close linkage between public and environmental
health on an island setting. For example, if coastal ecosystems (e.g.
coral reefs and mangrove forests) are polluted with solid wastes, fish
supplies will diminish and subsequently affect human health. Against
this background, it is instructive to underpin SWM with a paradigm that
reduces the tensions between adherents of the public health and
environmental protection paradigms, and draws from their strengths
.
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Table 19. Observed Impacts of prevailing paradigms

Strategic Problems
Paradigm

Independent
paradigms

institutionalisation

of

Lack of appreciation for the wider
connection of SWM issues to MS and CS

Landfilling-the
solution?

ultimate

SWM

These two paradigms naturally
diverge into two national ministries
with mandates revolving around
public health and environmental
protection.
The
divergence
fragments the institutional framework
for SWM.

Both paradigms do not consider the wider
connections of wastes to activities at the
local CS and MS which were the initial
location of the wastes (or their precursors)
before losing their immediate PUV.

This paradigm accentuates the
status of landfilling as the ultimate
SWM
solution.
The
landfill
becomes a centralised location for
disease-laden
and
vector
population to be controlled.

Impacts
Public Health

Environmental
Protection

The above situation is exacerbated
by the existence of multiple
legislations concerning solid wastes
and the natural process of ‗turf
protection‘ which is often downplayed by government officials
during interviews but was observed
to be a key factor exacerbating the
institutionalisation of the paradigms.

In addition, wastes only become a
problem after they have been created
(Non-Wastes → Wastes). Consequently,
the closest, SWM adherents of these
paradigms have done in appreciation of
the wider connection of wastes is to
advocate for waste reduction and
avoidance especially at the household
level.

This paradigm also accentuates
the status of landfilling; however, it
also takes into consideration the
pollution effects of landfilling and
thus
emphasise
sanitary
landfilling. Nonetheless, landfilling
is still regarded as the ultimate
solution.
The focus on landfilling negated
the tropical climate which is
favourable for the treatment of
biodegradable
wastes
and
recovery of materials and energy
through
composting
and
anaerobic digestion.

The overall impacts of existing paradigms on SWM are as follow: (a) myopic outlooks on SWM they inculcate within solid
waste policy makers and managers, (b) the lack of consideration given to the unique biophysical and socioeconomic
conditions of Honiara, and (c) the stagnation of SWM over the past four decades.

193

7.2. Systems Paradigm
A paradigm models key problems for SWM and rationalises the courses
and types of action taken to address key problems. Herein a systems
based paradigm is proposed to inform SWM in Honiara and
subsequently in PICs. This particular paradigm draws from the public
health paradigm, and the environmental protection paradigms and its
derivatives: DP and MFP and the Japanese 3R paradigm. This systems
paradigm was informed by (a) limitations imposed by prevailing
paradigms on SWM, (b) waste characteristics and growth, and (c) gaps
and opportunities of existing legislative and institutional frameworks. It
was tempered by the unique socioeconomic conditions and biophysical
characteristics of PICs and validated through its application to the case
study. Table 20 summarises elements of this particular systems
paradigm.
Table 20. Paradigm elements: specifications and functions
Element

Specifications

Functions

Goal

Expand scope of SWM approaches.

Identify key problems for
SWM. Key problems will
relate mainly to those
deterring the expansion
of SWM approaches.

Criteria

Reduce degradation
resources.

Scrutinise the courses
and types of action taken
to resolve key problems.

of

renewable

Reduce disease causing potential of
some types of wastes.
Conform to the principle that the origin
of material prior to losing PUV indicates
course of management approaches.
Utilise socioeconomic conditions and
geophysical characteristics as positive
pre-conditions in the design of
management approaches.
Application

Systems

Framework

of

Analysis

Ensure key problems,
and the courses and
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Framework

(Chapter 4).

types of action taken are
coherent.

7.2.1. Elements of Systems Paradigm
Any system, natural or human designed has to work towards a goal (or
set of goals) (Pacific Forum Leaders 2005; Bertalanffy 1968). In this
case, the goal of the paradigm is to expand the scope of approaches
solid waste policy makers and managers can have to apply to SWM in
urban centres in PICs. The function of the goal is to identify key
problems for SWM. The rationale of making the goal of the paradigm to
revolve around the scope of management approaches are twofold: (a)
tolerance for a variety of perspectives to managing wastes and (b)
recognition of the concept that SWM need not to be warranted as a
practice by extrinsic goals such as environmental protection and public
health only, but rather it should be also driven by its intrinsic
significance as a practice inextricably intertwined with any society.
The decision taken in this study to relieve environmental protection and
public health from their central positions as paradigms of SWM extends
current worldviews on SWM. More so it contrasted with the conceptual
framework suggested by Schübeler (1997), drivers (paradigms) of SWM
in Asia identified by Agamuthu et al. (2009), drivers (paradigms) of
SWM identified by Wilson (2007), SWM paradigms identified by
Deumling (1998) and other paradigms reviewed in chapter 2.
Nonetheless, environmental protection and public health considerations
are important for SWM in PICs but have been treated only as criterions
of the systems paradigm.
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In order for this systems paradigm to achieve its goal and fulfil its role,
the following criteria are indispensable. The criteria are based on
concepts recognised globally as goals for SWM, and concepts arising
from analysing short-falls of existing SWM paradigms with respect to
Honiara. The main function of the criteria is to scrutinise the course and
types of action taken to resolve key problems in SWM. The criteria are
intended to facilitate as opposed to exclude approaches because if all
criteria are taken into consideration and given the same weight, outlying
approaches will be self-evident.


SWM approaches considered for application should minimise the
degradation of important renewable resources such as coastal
waters, coral reefs, mangrove forests and waterways (streams
and rivers). The term minimise as opposed to prevent is used
here because the former communicates better the goal of this
paradigm.

The

emphasis

on

maintenance

of

renewable

resources as opposed to concerns about non-renewable
resources (Meadows et al. 2004) arose from the overall
significance of renewable resources to livelihoods in PICs (Dahl
and Baumgart 1983).


SWM approaches should also reduce the potential of disease
outbreaks from certain categories of solid wastes. One
disadvantage of the public health paradigm is the wholesale
treatment of the full waste stream as a potential source of
diseases and disease-vectors, which heightens indifference to
solid wastes. However, not all wastes are laden with diseases
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and disease vectors. For example, grass clippings and general
yard wastes are hardly a threat to human health. On the other
hand, some food wastes, faeces contaminated HW and hospital
wastes certainly hold disease-causing potential. This particular
criterion seeks to address the limiting effect of such wholesale
‗branding‘ of solid waste streams.


The ‗rule of origin‘ of waste is to be observed. The rule of origin
refers to the origin of non-waste, before it lost its PUV. That is
whether it came from outside or within the boundary of the
system (e.g. Household, Honiara or Solomon Islands) in
consideration. This criterion is intended to identify the course and
location

of

management

approaches,

and

address

the

conundrum caused by ownership as non-wastes transform into
wastes and vice-versa.


The socioeconomic conditions and geophysical characteristics of
a municipality are to be considered as positive pre-conditions to
temper the design of management approaches as opposed to
the current perception of them being obstacles to SWM. The
rationale of this criterion is to elicit management approaches,
which are relevant and innovative for island settings.

The vehicle to operationalise the systems paradigm for application is
the systems framework of analysis and need not to be explicated any
further than its discussion in Chapter 4. Its main function is to ensure
that key problems, and the courses and types of action taken are
coherent.
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7.3. Applying the Systems Paradigm
The philosophical basis of this work – pragmatism offers insights which
are instructive on how this study intends to analyse SWM in Honiara
using the system paradigm. Pierce the founder of pragmatism posited
that “to attain perfect clearness in our thoughts of an object…we need
only consider what effects of a conceivable practical kind the object may
involve – what sensation we are to expect from it and what reactions we
must prepare‖ (cited in Goodman 1995)
Following the above proposition, the discussion in the following subsections will be driven by this question: What practical effects and
implications for SWM will the systems paradigm entails? Consequently,
the following sections will be organised as follows:


Identification and discussion of some overall effects and
implications for SWM, and



Discussion of management options for the indicator wastes
covered in this study.

7.3.1. Primary Effects and Implications for SWM
The overall effect of the systems paradigm is that solid waste policy
makers and managers will have to apply a suite of interventions
(technical and non-technical) across the three sub-systems of the
systems framework of analysis. A commitment to applying measures
across sub-systems is notable because it is presently unlegislated and
seldom perceived as being relevant for SWM in PICs. There are
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multiple implications for SWM and some of the most important and
immediate ones are listed below:


Expanding the scope of management approaches necessitate
the understanding and acceptance that the transformation of
non-wastes to wastes is clearly in favour of wastes. In other
words, once materials lose their immediate PUV, fewer materials
regain the same or alternative PUV. In Honiara, the above
scenario is unyielding under current efforts and it is unlikely that
a reversal is possible, because human beings and wastes are
inseparable. Put another way, the second law of thermodynamics
asserts that once materials get dispersed in the waste stream, it
would take a lot of energy to recover them all (Navia and Ross
2009). Consequently, instead of trying to ‗fight‘ material
transformation, solid waste policy makers and managers need to
devise management approaches that take advantage of the
transformation process.



Material transformation (non-wastes to wastes and vice-versa) is
intertwined with a parallel but often contested transfer of
ownership over wastes (Pongrácz et al. 2004; Pongrácz and
Pohjola 2004; Ahmed and Ali 2004; Furedy 2004). In developed
countries, legislations are often enacted to interpret ownership
over certain types of goods. The EU WEEE directive is a classic
example of such legislation. Tension over ownership also ties in
with transitions between private and public property as nonwastes convert to wastes and vice-versa. Compartmentalised
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approaches to SWM and the lack of clear direction on ownership
with respect to the full transformation process across the subsystems fuelled the tension. For example, households often
considered themselves as benefactors of HCC through the rates
they pay to the council and therefore expect SWM services to be
provided by HCC. As soon as wastes are placed in receptacles
for HCC to collect, it becomes HCC‘s ‗wastes‘. In other words,
households relinquish ownership of wastes at that point and HCC
supposedly acquires ownership and responsibility over the
wastes. However, ownership over the transformation of certain
goods ought to be legislated in PICs because without doing so,
the goal of this particular paradigm will not be achievable for
some categories of wastes. After all, waste generation is a
democratic process; since everyone contributes to it (Mouillot et
al. 2002) thus it is not illogical to legislate ownership over certain
types of wastes.


The systems paradigm seconds the proposition by McDougall et
al. (2009) that wholesale adherence to the waste hierarchy has
no basis but rather different fractions of the waste stream would
require different management options. In addition, the other
criteria of the systems paradigm need to be considered as well
before management approaches are taken.



To enable the above effects to take place, the legislative
framework (national legislations and HCC by-laws) codifying
SWM practice in Honiara has to be revised and reoriented to
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accommodate application of measures across sub-systems.
Revision of the legislative framework is particularly important
because present legislations are underpinned either by the public
health or environmental protection paradigm. Moreover, it is
widely recognised that existing legislations are outdated and
fragmented (Solomon Islands Environment and Conservation
Division 2008). An opportunity to revise part of the legislative
framework lies in action plan 3.3.1 of the NSWMS, which called
for the development of a specific solid waste legislation (Solomon
Islands Environment and Conservation Division 2008):


Revision

of

legislative

framework

should

include

clear

demarcation and assignment of responsibility across relevant
government agencies (SICED, MEMC-ECD, MHMS-EHD, HCCECD and HCC-WD) and non-government entities such as
recyclers, itinerant waste pickers and landfill scavengers, and
individuals. This would ultimately have bearing on present
institutional arrangements for SWM.


A rapidly changing waste composition as evident from chapter 6,
and increasing inflow of imports without end-of-life plans suggest
the need for policy makers and managers to draw up
management plans for broad classes of waste types based on a
balance between product specific and mixed-waste collection
system. Wastes arising from imported goods are highlighted here
because of the lack of appropriate treatment technologies
suitable for island setting.
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A potentially contentious issue that needs clarification is the
balance between formal (government driven) versus non-formal
(profit driven) take back mechanism evident by the work of the
local recycling industry. A Pacific model balancing government
and private sector involvement in a take-back system is the
Kiribati deposit/refund system for aluminium cans, PET bottles
and batteries (Richards 2009).



In terms of the financial aspects, the costs of SWM will have to
be accounted for as well in the MS and CS. The spreading of
costs to the other sub-systems recognises the inter-dependence
of the sub-systems in terms of material, and the current
difficulties experienced by HCC to raise funds for SWM solely
from within the SWS.

Two generic issues crucial for the systems paradigm to work effectively
in PICs are as follow:


Capacity building and,



Appropriate technology transfer and development.

Capacity development will have to cover both formal tertiary institute
based courses on SWM and treatment technologies for organic
dominated solid wastes and waste types such as plastics and WEEE
which are presently untreated or recycled in PICs, and special trainings
targeting specific aspects of SWM and proven waste treatment
techniques such as anaerobic digestion and composting. In addition
capacity building for solid waste managers should also give them
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legislative and management background to tackle a changing waste
stream composition and increasing financial cut-backs, and push for
economically and environmentally justifiable SWM options.
Technology transfer and development have to be given priority.
However, both issues have to be carefully planned and implemented
with

due

respect

environmental

to

the

conditions

in

unique
PICs,

cultural,
since

socioeconomic
they

all

affect

and
the

appropriateness, acceptance and sustainability of SWM technologies.
For example, technologies that can optimise material and energy
recovery from organic substances which presently dominate HW and
HCM waste streams are pertinent. As such, the investigation of the
possibility of anaerobically digesting HCM waste for biogas with
sufficient methane level to be used as cooking gas, and installation of
mini-biogas plants at the household level are relevant given the high
costs of cooking gas and firewood in Honiara.
7.3.1.1 Management Implications for WEEE
Key problems:


Lack of reliable estimates of WEEE generation.



Lack of a management strategy.



Lack of enabling legislation.

In recognition of WEEE‘s rapid growth in Solomon Islands, and
decreasing life-spans of EEE (Kang and Schoenung 2005), a
management programme for WEEE needs to be designed (Figure 19).
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More so a national database concerning EEE and WEEE generation
has to be set-up.
The rule of origin and utility of socioeconomic conditions and
geophysical characteristics are pertinent to this particular waste
category. This is not to suggest that the degradation of renewable
resources and disease-causing potential of WEEE are irrelevant. On the
other hand, if the former criteria are precisely adhered to, the latter
criteria will be also satisfied. The stipulation of the rule of origin is selfevident for this particular category. The poor socioeconomic conditions
in the country indicate that certain classes of the society could benefit
financially and improve their livelihoods if WEEE are recycled in the
Solomon Islands. In addition, some geophysical characteristics (e.g. low
lying islands and fragile ecosystems) of the Solomon Islands require
some control over the disposal of WEEE.

Present Scenario

Scenario under Systems Paradigm

Imports

Imports

Solid Waste
System

EEE/WEEE

EEE/WEEE

Material
System

Honiara

Material
System

Consumer
System

Honiara

Exports

Consumer
System

System Boundary: Geophysical Perimeter

Figure 19. Scenarios of EEE/WEEE Management
The criterion on origin suggests that the management of WEEE has to
be directed towards its original source, in this case, exports outside of
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the Solomon Islands in line with the principle of extended producer
(importer) responsibility (EP/IR) (Nnorom and Osibanjo 2008). However,
an EP/IR based management system has to be carefully designed
bearing in mind the lack of experience and capacity (in human,
institutional and financial resources) for EP/IR in the Solomon Islands.
The right-hand side (RHS) of Figure 19 depicts this course of action. By
inspection, taking such as course will also minimise the stress on the
ecosystems of Honiara and the Solomon Islands, and reduce the
possibility of hazardous substances in WEEE to cause harm to the
public. Recycling in this case should be restricted to handling and
exporting of WEEE at component level (parts and whole derelicts i.e.
without disassembly). The proposal to restrict WEEE recycling to
component and whole derelicts is to avoid poor environmental and
human health conditions usually associated with WEEE recycling in
developing countries (Hicks et al. 2005; Manomaivibool 2009; Nnorom
and Osibanjo 2008). Moreover, the present recycling industry focuses
on accumulation and compaction of recyclables for export overseas, as
such it would be advisable to engage them without having them to
significantly change their operational activities.
With a course of action directed towards export of WEEE, what are its
implications on SWM in Honiara? Firstly, an inspection of the RHS of
Figure 19 idealises a situation whereby HCC will no longer to have deal
with a waste stream with WEEE. However, the idealised scenario could
be far from reality if mechanisms for return of WEEE are not legislated,
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instituted, enforced, and communicated to all stakeholders in the MS
and CS. HCC should advocate for households and business entities in
Honiara to follow the return mechanisms for WEEE, and enforce
relevant legislation.
The flow of EEE/WEEE will be from MS to CS and back to MS for
export overseas. In terms of ownership of EEE/WEEE, importers
maintain ownership over the physical structure, and stakeholders in CS
(households, government and business) have ownership over the utility
value and partial ownership over the physical structure for which they
will relinquish at the point WEEE is returned to the importers for export
overseas. Importers might have to work with the current recycling
industry for which the latter should be appropriately compensated for
their role in take back schemes.
7.3.1.2. Management Implications for HCM wastes
Key problems:


The only form of management done is within SWS through
disposal.



HCC works in isolation from other key stakeholders.



Current HCC legislations preclude HCC‘s involvement in the MS
or CS.

HCM wastes are predominantly biodegradable in nature and originate
from within Honiara through farmers and households involved in
backyard farms, but most HCM wastes originate from local imports from
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hinterlands of Honiara and nearby islands (e.g. Savo and Ngella). In
contrast to WEEE, HCM wastes can be managed properly within
Honiara without significantly compromising the criteria of the paradigm.
Yet at present, all HCM wastes are landfilled at Ranadi as depicted by
the left-hand side (LHS) of Figure 20.
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System
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Imports

HCM Products/HCM Wastes

Honiara

Consumer
System

Honiara
System Boundary: Geophysical Perimeter

Figure 20. HCM Products/HCM Waste Management
Under the systems paradigm, depicted by the RHS of Figure 20, the
course of action is both internal and external in terms of its outlook for
management. Internally, management processes should work toward
closing the loop between local production, material system and
consumer system, and linking the SWS to local production through the
treatment and recycling of organic wastes within the MS and CS.
Considerations should be given to volume reduction techniques such as
shredding, and the treatment and value addition of HCM wastes through
vermicomposting, composting and anaerobic digestion. However, the
above considerations will have to be facilitated with legislated reorientation of HCC‘s mandate on SWM to include material recovery.
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One of the reasons of maintaining the link between MS and SWS is
because of the dominance of the HCM waste stream by biodegradable
wastes, which make it relatively amenable to volume reduction and
value-addition.
Externally, the possibility of exporting (local to surrounding areas) the
nearly pure organic waste stream should also be explored. For
example, a major oil palm plantation operates on the Guadalcanal
plains within an hour‘s drive from Honiara. The oil palm plantation could
perhaps take on board a proportion of the weekly output from the
market for mulching purposes.
The balance of HCM wastes which could not be internally recycled or
exported can still be landfilled. The fact that this particular systems
paradigm supports landfilling might be taken as counterintuitive with
respect to its criterion to minimise the degradation of renewable
resources. However, the goal of the paradigm is to expand the scope of
approaches for solid waste policy makers and managers, and thus the
need to apply a variety of management approaches. Moreover, HCM
wastes can be best classified as being innocuous and even if they
would contribute to the emission of methane and other greenhouse
gases, it is vital to note that the whole Pacific region put together
contribute less than 0.1% of the global emissions (Bogner et al. 2007).
The above also illustrates the need to flexibly apply the criteria, and put
into the right perspective the environmental implications of solid waste
management on islands.

208

7.3.1.3. Management Implications for Organic HW
Key problems:


Lack of focus on management approaches which can be taken or
enhanced within CS and MS.



Skewed focus on landfilling.



Illegal and environmentally unsound disposal practices.

In this case, the systems paradigm would be applied at the household
level. This also demonstrates the versatility of the systems framework of
analysis. Most organic wastes are food-related and yard clippings. The
LHS of Figure 21 summarises the flows (into and out) and management
options within a compound of a household. As discussed in Chapter 4,
reusing and recycling are considered to take place in the Consumer
System.
Present Scenario

Scenario under Systems Paradigm
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Imports

Local
Production
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Material System

Consumer System
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Ranadi
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Material System

Consumer System
Household

Coastal Zone,
Rivers, Streams
and Drains

System Boundary: Household Compound

Figure 21. Organic Produce/Organic Wastes Management
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Under the systems paradigm, the course of action should be directed
firstly to internal processes within the household (RHS of Figure 21).
That is the augmentation of beneficial recycling of organic wastes for
composting and mulching, and retrenchment of environmentally
unsound disposal practices such as dumping in the coastal zone and
water-ways. In contrast to HCM wastes, HW is often co-mingled with
other inorganic wastes and thus reducing its quality for centralised
volume reduction and value addition. Consequently, it is instructive for
households to retain full ownership over their organic HW so that they
take personal responsibility for its beneficial application. Secondly,
provision should be made for external course of action, which is the
landfilling of excess organic wastes which cannot be beneficially
recycled or putrescible wastes which may be odorous or pose health
hazards.
From a socioeconomic perspective, most households could afford the
above approaches given the significance of backyard gardens (root
crops and vegetables) to households in Honiara. Moreover, limited land
for backyard gardens within residential plots in the city suggests that
soil reconditioning would be required to maintain reasonable yields and
thus the need for local compost and mulch. The above approaches if
augmented would mean that HCC will only have to manage residual
household organic wastes. However, HCC will have to lift its advocacy
programmes and partnership with households beyond current levels to
ensure

that

current

beneficial

recycling

is

augmented,

and

environmentally unsound disposal practices are stopped. Enforcement
210

of legislation such as HCC‘s refuse disposal and litter by-laws should
give further impetus for behaviour changes at the household level.
7.3.1.4. Management Implications for Aluminium Cans
Key problems:


Low recycling rate.



Landfilling of aluminium cans.



Illegal and environmentally unsound disposal practices.



Lack of supportive legislation to optimize recycling and keep
aluminium cans within MS and CS.

All aluminium cans found in Honiara are imported as packaging or to be
used as packaging. Consequently, the rule of origin dictates that its
management has to be directed externally, and this should not be
difficult because aluminium cans are already being recycled as depicted
by the LHS of Figure 22. An advantage of the current system of
recycling is its independence from government legislation. However, a
large proportion of aluminium cans is still trapped in the SWS (illegal
dumping) and thus the need to explore options to redirect them to the
MS.
Under the systems paradigm, the key objective is to maximise
aluminium cans recapture for export (RHS of Figure 22) and eliminate
their flow into the natural environment, and thereby satisfying the
criterions on environmental degradation and embeddedness of actions
on socioeconomic conditions. To maximise recycling of aluminium cans,
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the buy-back price have to be increased and sustained at levels
attractive to stakeholders in CS.
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Figure 22. Aluminium Can Management
Households and the informal recycling wing of existing recycling
industry could both participate in moving aluminium cans to the MS (in
this case the recyclers). This also means that landfill scavengers need
not have to sift through wastes at the landfill for aluminium cans.
However, landfill scavengers should not be completely eliminated from
the landfill because they also collect other recyclables such as clothing,
copper and brass, and are important partners of the recycling industry.
An alternative approach is to formalise their work through legislation,
and to provide them with occupation and health safety training to reduce
occupation and health risks as they sift through wastes.
7.4. Summary
The overall impact of prevailing paradigms of SWM in Honiara is the
limitation they impose on waste policy makers and managers‘ to
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innovate and improve SWM. Consequently, a systems based paradigm
is

proposed

and

applied

to

demonstrate

its

relevance

and

appropriateness to the case study.
The systems paradigm offers innovative and fresh insights on SWM in
Honiara, especially on how SWM should be problematised and
rationalised. At the operational level, the systems paradigm advocates
for the expansion of SWM across the three sub-systems of its
application

framework.

However,

the

systems

paradigm

needs

facilitation by way of solid waste policy makers and managers accepting
that wastes and society are inseparable and clarifying ownership over
wastes. Consequently, the legislative framework needs revision in line
with the goal of the systems paradigm. The systems paradigm can be
applied at various levels: national, municipal and household. The
insights it afforded for the indicator wastes were not clearly identifiable,
and of significance under prevailing paradigms of SWM.
All wastes which are derivatives of imported goods (overseas) should
be exported at component or whole derelict levels to minimise internal
contamination from backyard recycling. On the other hand, wastes
which originated from internal production or imported from within the
country should be managed internally depending on the level of
management in consideration or composition of the waste stream. The
principle should be applied equally to agro-based wastes and wastes
arising from locally manufactured goods.
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On the ground application of the systems paradigm would require pilots
to be implemented firstly at the city and household level in Honiara.
Based on the results of pilots, similar pilots could be applied in other
provincial towns or up scaled to the national level. For example, pilot a
recovery mechanism for a select group of WEEE (e.g. derelict
computers and refrigerators) to test the feasibility of such mechanism,
clarify the roles of stakeholders within each sub-system, and flesh out
legislative changes to the current legislative framework which might be
required to facilitate the recovery system. Another pilot is to implement
recovery measures identified through this study for HCM wastes and
the organic fraction of HW.
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CHAPTER 8: CONCLUSIONS & RECOMMENDATIONS
The aims of this work were to critically assess existing paradigms, and
examine if there is a need for an alternative paradigm for SWM in PICs.
After analysing current paradigms based on public health concerns and
environmental protection, it became apparent that alternative paradigm
for SWM in PICs was needed. Consequently, a systems based
paradigm was proposed and used to analyse and suggest management
options for a set of indicator wastes in Honiara. The systems paradigm
offered innovative insights on how to model SWM problems and
rationalise actions taken or suggested to be taken to address problems
in PICs. In particular, the systems paradigm offered the following
innovative insights for SWM:


Recognition and valuation of SWM for its intrinsic significance to
society,



Debasement of public health and environmental protection as
paradigms of SWM without compromising their relevance and
significance for SWM,



Incorporation of the unique socioeconomic conditions and
geophysical characteristics of PICs as positive pre-conditions for
SWM, and



At the operational level, the systems paradigm advocates for the
expansion of SWM across the three sub-systems of the systems
framework of analysis, such as the recycling and treatment of
organic wastes at the household level, and the clarification of the
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responsibility of stakeholders within the supply-chain of EEE and
WEEE.
In terms of the research questions which guided this study, the following
points summarise the key findings:


Public health and environmental protection are the key
paradigms underpinning SWM globally with the latter and its
variants currently at the forefront.



SWM paradigms are embedded in international frameworks,
national and local legislations governing SWM, and influence
management approaches favoured by managers and policy
makers.



PICs are currently an accumulating system of all imported and
locally generated wastes with very little reprocessing (recycling),
treatment, expertise and appropriate technologies which is a
serious threat to islands‘ environment.



The technical and functional aspects of SWM in PICs can be
aptly described as the collection and transportation of wastes to
landfills

(dumps).

Material

recovery

and

value

addition

techniques such as vermicomposting, conventional composting
and anaerobic digestion are non-existent and outside of
mainstream SWM.


Legislative and institutional frameworks for SWM are aligned with
either the public health or environmental protection paradigm,
and legislations are fragmented, out-of-date and poorly enforced.
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SWM is encumbered by limited capacity and resources; at the
fundamental level, prevailing paradigms exacerbated the impacts
of the capacity and resource limitations by limiting the scope of
management approaches for SWM. Consequently, SWM in PICs
has relatively stagnated, while solid waste composition and
levels have changed dramatically in the past forty years.



SWM in Honiara reflected the general situation observed at the
regional level. Wastes derived from imported goods now account
for about 60% of the waste stream generated in Honiara.



Systems thinking, goal oriented management, criteria-based
selection applied within a framework that ensures the coherence
of solution approaches with problem situations are key constructs
of the systems paradigm.



The systems paradigm can be applied at various management
levels: national, municipal and household. Using it as a heuristic
tool, various management approaches have been identified for a
set of indicator wastes in Honiara.

This study recommends the following issues to be investigated in future
studies:


Application of the systems model derived in this work to estimate
present and future magnitudes of WEEE flows in Honiara and the
Solomon Islands.



Application of the systems paradigm to SWM in other urban
centres of PICs.
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Given the 94% organic content of HCM wastes, pilots on value
addition techniques such as vermicomposting, conventional
composting and anaerobic digestion should be carried out to
secure the basis for long term diversion of organic HCM wastes
from landfills.
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Appendix 3. Questionnaire for HCC-EHD officials
Participant:

Date:

Location:

Purpose of Questionnaire
The purpose of this interview is to gather in-depth information about the solid waste
management services you provide for the people of Honiara, in particular the management
of household wastes. In addition, information about barriers you face in the provision of the
above services, and the opportunities to remove the barriers and improve solid waste
management in Honiara are also sought.
1. How do you manage solid wastes in Honiara city?
2. Estimate the total number of households covered under your municipal collection
system?
Zone

Number of Households

1
2
3
4
5
6
7
8
9
10
3. Estimate the total tonnage of household wastes collected by HCC contractors in the
past six months (January – June 2009)
Month

Tonnes of Wastes

January
February
March
April
May
June
4. Apart from landfilling, has HCC been involved in recycling, composting or other
means of managing solid wastes, if so describe the activities and if not, give
reasons?
5. Are the levels of resources (financial, personnel, infrastructure and equipment)
available to you for solid waste management?
Resource
Type

No

Yes

Give at least one reason for your answer

Financial
Personnel
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Infrastructure
(landfill)
Equipment
6. What are the present waste collection charges for the following waste types
Type of Waste

Collection Charge

Residential
Hospital
Industrial/Commercial
Offices
7. Which national and local legislation do you use as basis for the management of
solid wastes?
8. How can your working relationships with the Ministry of Health and Department of
Environment be enhanced?
9. Why do think solid waste management is important?
10. What are some of the key problems (give 2) you face in providing solid waste
management services to the people, government and business houses in Honiara?
11. What solutions do you propose to address the above key problems?
12. How should the solutions be reached?
13. Why do you think the problems you identified and solutions and approaches to be
taken to reach the solutions are the most pertinent to the situation in Honiara city?
~TENKYU TUMAS~
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Appendix 4. Questionnaire for HCC-WD official
Participant:

Date:

Location:

Purpose of Questionnaire
The purpose of this interview is to gather in-depth information about the solid waste
management services you provide for the people of Honiara, in particular the management
of organic wastes at the Honiara Market. In addition, information about barriers you face in
the provision of the above services, and the opportunities to remove the barriers and
improve solid waste management in Honiara market are also sought.
1. How do you manage solid wastes arising from the Honiara Market?
2. Estimate the (a) number of market vendors and (b) gross tonnage of wastes
generated at the market on the following days?
Day

Est. Number of Vendors

Est. Gross tonnage of wastes

Monday
Wednesday
Saturday
3. How is waste management at the market financially resourced?
Financing Mechanism

Tick

Market Fees
Market Fees + HCC Grants
Other Revenue
4. What is the average weekly cost (labour + transport) of cleaning the market?
5. Are the levels of resources (financial, personnel, infrastructure and equipment)
available to you for market waste management adequate? (Give reasons for your
answer)
Resource
Type

No

Yes

Give at least one reason for your answer

Financial
Personnel
Infrastructure
(landfill)
Equipment
6. Apart from landfilling the market wastes at Ranadi dump, do you have plans to
consider at alternative waste treatment techniques such as composting and
anaerobic digestion?
Yes (Tick and give reasons below)

No (Tick and give reasons below)

7. Which national and local legislation do you use as basis for the management of
market wastes?
8. What are some of the key problems (give 2) you face in managing wastes at the
market?
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9. What solutions do you propose to address the above key problems?
10. How should the solutions be reached?
11. Why do you think the problems you identified and solutions and approaches you
suggested to be taken to reach the solutions are the most pertinent to the situation
in Honiara market?
~TENKYU TUMAS~
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Appendix 5. Questionnaire for MEMC-ECD officials
Participant:

Date:

Location:

Purpose of Questionnaire
The purpose of this interview is to gather information about your institutional goals and roles
in solid waste management in the Solomon Islands; assess how you are able to meet (or
not meet) your goals at the national level and your relationship with other stakeholders
concerned with solid waste management at various levels in the country. Additionally, your
own perceptions on how to improve solid waste management are also sought.
1. What are the key goals and roles of DEC with respect to solid waste management
in the Solomon Islands?
2. How do you ensure that your goals are met, and how do you influence other
stakeholders such as HCC and the Ministry of Health in their solid waste
management activities?
3. What programmes are you currently implementing in relation to solid waste
management?
4. Why do think solid waste management is important?
5. In your opinion, what are the 2 key solid waste management problems in the
Solomon Islands?
6. For each of the problems outlined in (d) what are the solutions you propose?
7. Why do you think the solutions you suggested are suited to management of solid
wastes in the Solomon Islands?
~TENKYU TUMAS~
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Appendix 6. Questionnaire for MHMS-EHD officials
Participant:

Date:

Location:

Purpose of Questionnaire
The purpose of this interview is to gather information about your institutional goals and roles
in solid waste management in the Solomon Islands; assess how you are able to meet (or
not meet) your goals at the national level, and your relationship with other stakeholders
concerned with solid waste management at various levels in the country. Your perceptions
on how to improve solid waste management are also sought.
1. What are the key goals and roles of DoEH with respect to solid waste management
in the Solomon Islands?
2. How do you ensure that your goals are met?
3. How do influence other stakeholders such as HCC and the Department of
Environment and Conservation?
4. What specific programmes are you currently implementing to improve solid waste
management nationally?
5. Why do think solid waste management is important?
6. In your opinion, what are the 2 key solid waste management problems in the
Solomon Islands?
7. For each of the problems outlined in (d) what are the solutions you propose?
8. Why do you think the solutions you suggested are suited to management of solid
wastes in the Solomon Islands?
~TENKYU TUMAS~
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Appendix 7. Questionnaire for households in Honiara
Name of Interviewer
Date
Location (long wea lo taon)
General Information (complete the following with respect to number of people at home this
week)
A1. No. of people in the household: _______
A2. No. of people employed: _______
A3. No. of people visiting temporarily: _______
Organic Materials (root crops, vegetables & fruits)
B1. Indicate where you obtained these food items if used by the household this week (tick
appropriate box, you can tick more than one box)
Honiara
Market

Produce

Main

Roadside
Market

Kukum
Market

Own
Garden

From
Relatives

Vegetables
(e.g.
slippery cabbage &
tomatoes)
Root crops ( e.g.
cassava & kumara)
Fruits (e.g. pineapples &
water melons)
B2. Indicate the approximate quantity (in kg) consumed at home yesterday
Quantity
(kg)

Produce
Vegetables
Root crops
Fruits

B3. Where do you dispose of wastes originating from the food items in the table below? (tick
appropriate box, you can tick more than one box)
Waste

A

B

C

D

E

F

G

Spoilt or offcut
Vegetables
Root
crops
peelings
Fruit peelings
Spoilt cooked
food
A: Bin to be collected by Honiara City Council (HCC)
B: Dispose in backyard rubbish dump
C: Burn them
D: Store and use as mulch
E: Dispose in drain, river or stream
F: Store and make compost
G: Feed them to pigs or chicken
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B4. Of the total solid wastes you generate per week, estimate the percentage that is not
placed into your waste bins for HCC to collect
Percentage

Tick

1-10%
10-20%
20-30%
30-40%
40-50%
>50%
B5. Are you aware that landfilling of organic wastes (Ranadi dump) is not good for the
environment? (circle appropriate number)
Yes

0

No

1

Electric and Electronic Equipment (EEE)
C1. Do you have the following equipment? (tick and indicate the number (#) in the
household)
Equipment

Tick

Quantity (#)

Years in Use

Fridge
Personal
Computer
(desktops and lap-tops)
TV screen
C2. Where did you get this equipment from? (tick appropriate box and indicate the year
bought/gifted, if more than one equipment of each type indicate the one being used longer
in the household)
Bought locally
(new)

Equipment

Bought
Overseas
(new)

Gift
(new)

Gift
(Preowned)

Bought
locally
(Preowned)

Fridge
Personal
(desktops
tops)

Computer
and lap-

TV screen
C3. When the EEE reach their end-of-life (beyond repair), what do you usually do with
them? (circle appropriate number)
Dispose them in the rubbish bin

0

Store it at the backyard

1

Dismantle it and reuse some parts

2

Give them away to friends

3

C4. Are you aware that these equipment have components that contain toxic substances?
(circle appropriate number)
Yes

0

No

1

C5. When you buy EEE, do you ask the shop owners about the environmental performance
of the equipment (e.g. energy consumption and recyclability of components?) (circle
appropriate number)
Yes

0
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Sometimes

1

No

2

C6. Do you think importers of the EEE should be made responsible to recycle and safely
dispose once products reach their end-of-life? (circle appropriate number)
Yes

0

No

1

Don‘t know

2

Known Recyclable (Aluminium Cans)
D1. Of the products listed below, which of them were consumed in the household last
week? (circle appropriate number, you can circle more than one number)
Soft drink (cans)

0

Solbrew (cans)

1

Pre-mix alcohol (cans)

2

D2. Indicate the quantity of each product used last week (indicate the number (#) of cans
consumed in the table below)
Product

Quantity (#)

Soft drink (cans)
Solbrew (cans)
Pre-mix alcohol (cans)
D3. Are you aware that these empty cans are recycled by local companies in Honiara?
(circle appropriate number)
Yes

0 (If Yes, go to D4 and D5)

No

1 (If No, go to D6)

D4. Which recycling company do you sell your empty cans to? (circle appropriate number)
BJS

0

Leksmetol Trading

1

Jeffery Aihunu

2

Others

3

D5. Are you satisfied with the price your empty cans are bought at by the company? (circle
appropriate number)
Yes

0

Sometimes

1

No

2

D6. What do you do with the empty cans? (circle appropriate number)
Place them in the bin (or plastic bag) for HCC to collect

0

Give them away to someone interested in recycling them 1
Reuse the cans for some other purpose

2

Dispose them at the backyard dump

3

Solid Waste Management Services in Honiara
E1. How often does HCC collect wastes from your house? (circle appropriate number)
Once a week

0

Once in a fortnight

1

Not at all

2

E2. Are you satisfied with solid wastes collection service provided by HCC? (circle
appropriate number)
Yes

0
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No

1

E3. Why do you think it is important to improve the management of solid wastes in Honiara?
(you can circle more than two choices)
Reduce diseases (e.g. malaria and diarrhoea)

0

Protect the environment

1

Reduce wastage of reusable materials (e.g. Al cans)

2

Earn an income from wastes

3

Current solid waste management services are poor

4

Proper solid waste management on its own is important

5

~TENKYU TUMAS~
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Appendix 8. Questionnaire for Recyclers
Participant:

Date:

Location:

Purpose of Questionnaire
The purpose of this interview is to gauge your involvement in the recycling of aluminium
cans and other recyclables gather information about your capacity to expand recycling,
barriers you face, and obtain your opinion on what measures you think will improve
recycling in the Solomon Islands.
1. What materials do you reprocess for recycling overseas?
No.

Type of Material

A
B
C
D
2. How long have you been engaged in reprocessing each type of material?
Type of Material

No. Of Years involved in recycling

A
B
C
D
3. What are your current local buying prices?
Material

Local buying Price/kg

Aluminium Cans
Non-ferrous
Ferrous
Other (specify)
4. What is the average volume (or weight) of Al cans you exported over past 5 years?
Year

Weight (Tonnes)

Number of Freight Containers

2008
2007
2006
2005
2004
5. Have you at any time stopped buying recyclables because of a drop in world market
prices for the recyclables?
6. To which countries are you exporting the recyclables to?
Material

Country exported to

Aluminium Cans
Non-ferrous
Ferrous
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Other (specify)
7. What are some of the major challenges you face when buying recyclables from the
public?
8. Do you have partners in Honiara and the Provinces that buy recyclables on your
behalf?
9. What are your opinions on how to maximise recycling in the Solomon Islands?
10. Do you think importers of goods should be charged a fee (duty) and made
responsible for the recycling of materials arising from goods they bring into the
country?
11. How do you think waste Aluminium cans and paper
Solomon Islands?

should be managed in the

12. How should measures you suggested in response to question (l) be reached, who
should be involved and what resources are required?
13. Why do you think measures you suggested are suited to management of waste
Aluminium cans and paper in the Solomon Islands?
~TENKYU TUMAS~
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Appendix 9. One-way ANOVA of mean waste composition values
across housing estates
Alpha=0.05
SUMMARY
Groups

Count

Sum

Average

Variance

Column 1

12

100

8.33333
3

200.709
5

Column 2

12

100

8.33333
3

161.647
6

Column 3

12

100.029
9

8.33582
1

143.401
8

Column 4

12

99.8505
6

8.32088

94.0774
9

Column 5

12

100.115
9

8.34299

160.298

Column 6

12

99.9768
2

8.33140
2

139.224
3

Column 7

12

99.9951
9

8.33293
3

103.177
2

Column 8

12

99.9727
3

8.33106
1

203.768
8

SS

df

MS

F

Pvalue

F critical

Between Groups

0.00312
7

7

0.00044
7

2.96E-06

1

2.1154717
2

Within Groups

13269.3
5

88

150.788
1

Total

13269.3
5

95

ANOVA
Source
Variation

of
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